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Design, Church of Novel 106
Design for a Hennery 151
Design for a Plate Shelf for Dining-
Room 235
Design for an Automobile House. . 309
Design for Front Door or Entrance. 191
Design for House of Moderate Cost . 249
Design for Pipe Rack 120
Design for Stable and Carriage
House 17
Design for Yacht Club House 319
Design in Two-Family House Com
petition, Comments on First-Prize,

149, 177
Design in Two-Family House Com
petition. Replying to Criticism of
Firt-Prize 177
Design of Four-Room Flat Building 121
Design of Quartered Oak Mantel,
New Feb. xiv
Design of Screen for Bar 23
Design Wanted for a Hennery 80
Design Wanted for Circular Girder. 80
Design Wanted for Four-Room Flat
Building 21
Design Wanted for Gambrel Roof
for Barn 118
Design Wanted for Grand Stand. .. 24
Design Wanted for Lodging House. 238
Design Wanted for a Round Dairy
Barn 348
Design Wanted for Store Building. 51
Designs, Carpentry and Building
Series of 221
Designs for Brackets 50
Designs for Gambrel Roof Construc
tion 177
Designs of Tool Chest and Four-
Room Houses Wanted 314
Designs Wanted for Lunch Stands,
Pagodas, &c 80
Designs Wanted of Tool Box 180
Designing Retaining Walls of Con
crete or Stone 177
Details of Framing for Slate Roof. 153
Diagonal of 12 x 12 Inches, What
Is the Exact 82
Dining-Room, Design for a Plate
Shelf for 235
Directory, The Architects' 355
Disposal of the Franklin Fund.... 328
Disposal, Sewage 327
Disston No. 10 Screw Driver. .Dec 46
Distance Between Saw Kerfs, Rule
for Finding 82, 118
Dividing a Circle by the Steel
Square 24, 348

Dixie Metallic Shingles Dec 47
Dixon's Lumber Pencils 39
Done to the Owner's Satisfaction,
To Be 18C
Door and Window Construction, A
Question in 52, 118
Door Catch, Automatic Cupboard,

Jan. xvi
Door Check, Reliable Automatic

Apr. xvii
Door, Fire Proof Hollow Sheet
Metal Sept. 40
Door Hanger, Big 4 Flexible. .May

xvi, June xvi
Door Hanger, Lane's Hinged. . .May xvii
Door Hanger, Reliance Ball Bear
ing June xvii
Door Hanger, The Worden Parlor

July xvi
Door Lock, Gravity Elevator. .July xvii
Door Lock, The Columbus Record
ing Oct. 47
Door No. 2, The Erwood Automatic 38
Door Opener, The Simplicltas.Mar. xviii
Door or Entrance, Design for Front 191
Door Sill, The Pittsburgh Metal

Nov. 46
Door, The Richardson Fire Proof,

Dec 48
Doors and Doorways 217
Doors, Blinds, Moldings, &c, Cata
logue of Sash June xvii
Doors, Finishing Maple 298
Doors For Boston Public Library,
Handsome Bronze 298
Doors in Small Shops, Finishing
Sash and 65
Doors, Rule for Placing Locks and
Hinges on 238
Doors, Veneered July xvi
Doorways, Doors and 217" Double " or " Twin "Houses, Com
petition in 165, 225
Drafting, A Lesson in 235
Dragon Portland Cement July xvi
Drawing, A Manual of Mechanical 97
Drawing Board Squaring Up a...l50, 209
Drawing, Compendium of 161
Drawing Organized by the Carpen
ters' Relief and Beneficial Asso
ciation at Reading, Classes in... 148
Drill No. 44, Yankee Automatic

Oct. 46
Driver, Disston No. 10 Screw. .Dec 46
Driver, Insulated Screw Aug. xviii
Driver, Perfect Handle Screw. Mar. xvii
Driver, The Sensible Screw 39
Dry Goods Store, A New 270
Dumb Waiter. Suggestions for a... 178
Duncan. Theater Erected in New
York City from Plans of John H. 45
Durability of Cypress Shingles 180
Dwelling, A Fire Proof 64
Dwelling Constructed in Sections by
W. F. Tinison, Frame 42
Dwelling Houses, Paint for Outside
of 222
Dwelling of Unique Construction, A 95

Earle Ventilator, The Aug. xvi
Easy Lessons or Stepping Stones to
to Architecture 162
Eaton & Prince Elevators Apr. xvi
Education, Advantages of a Trade,

193,252
Effect of Clay on Concrete 272
Efflorescence in Walls of Buildings,
Remedying Dampness and 45
Egg and Dart Molding. The 10
Egypt, Architects in 206
Elasticity of Framework of Wooden
Houses 306
Electricity in the Household 223
Electricity, Practical Lessons in. . 98
Elements of Concrete Work, The,

11, 40, 77
Elevation for "J. W. H.'s " Floor
Plans 179, 213
Elevations Wanted for Floor Plans,

52, 314
Elevator Door Lock, Gravity. .July xvii
Elevators, Eaton & Prince Apr. xvi
Elizabeth, N. J., Colonial Residence
at 329
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Elliptical Ceiling, Truss for Hall
with 257, 812
Elliptical Stairway, Constructing
An 207, 231, 253, 285, 307, 345
Employee by Fall of Temporary
Arch, Employer Not Liable for
Injury to 287
Employer Not Liable for Injury to
Employee by Fall of Temporary
Arch 287
Employers' Association, National
Building Trades ... 8
Employers, Important Legal Deci
sion Regarding Rights of 268
Employers' Organizations, New
York 114
Engine in Building Construction,
the Oil 267
Engine, Robertson's Vertical Gas or
Gasoline 47
Engine, The Mietz & Weiss Kero
sene May xvi
Engineering Building, Selection of
Architects for United 230
England, Master Builders of York
shire 352
England, New Cathedral at Liver
pool 116
Enter Adjoining Premises, When
Owner Can 264
Entrance, Design for Front Door or. 191
Ericson Combination Bevel Square,
The July xvi
Erwood Automatic Door No. 2, The. 38
Estimate Book, Ludlow's Carpen
ters' and Builders' 162
Estimate on Cost of Buildings 344
Estimates for Architects, Builders
and Contractors, The A. B. C.
Schedules, or Itemized 325
Estimates of Cost on Season's Work. 33
Estimating, A Common Result in . . 190
Estimating Frame and Brick Build
ings 181
Estimating the Finishing of In
terior Wood Work 320
Example of Sheet Metal Statuary,
Fine 245
Excavating for Foundations. Novel
Method of 132
Excavations, What Are Not " ex
tras " in 54
Excelsion Wall Tie Aug. xviil
Exchange, Advantages of a Builders' 330
Exchange as a Central Body, The
Baltimore Builders' 56
Exchange. Convention of the Texas
Builders' 28
Exchanges, Convention of Pennsyl
vania State Association of Build
ers' 74
Exercises of the New York Trade
School, Commencement 156
Exhibit, Berger Mfg. Co.'s World's
Fair Dec 46
Exhibits at St. Louis Fair. .June xviii
Exhibits of Honduras 164
Exhibition of the Architectural
League 84
Expediting Foundation Work 172
Expert on the Baltimore Fire, Re
port of an 141
Explanation Wanted of Construc
tion of Tool Chest Lid 24
Exposition at Milan, Italy, Interna
tional 66
Exposition, Mexican Permanent.... 245
Exposition. The Louisiana Pur
chase 182
Exteriors from the Same Floor
Plans, Varied 35
Extra Time for Owner's Delay,
When Contractor Will Be En
titled to 186
" Extras " in Excavations, What
Are Not 54

Factory, A Concrete Steel 183
Factory Building, Heating and Ven
tilating a 4
Factories, Ventilation in Indiana.. 26
Fair, Carpentry and Building at St.
Louis 163
Fair, Materials Used in Construct
ing Palace of Agriculture at St.
Louis World's 2

Family Houses, Competition in Two,
107, 133, 279

Fastener, Anderson's Sash Lock and
Ventilator Aug. xvi
Features of the Leader Steel Fur
nace, New July xvi
Features of the New Times Build
ing, Some 195
Felt, Slate Roof Laid on 236
Fifth Avenue Office Building, A... 194
Figures Regarding Concrete Work,
Corrected 49
Figuring Capacities of Tanks and
Cisterns 210
Filing Saws, Some Comments on,

258 347
Filler for White Ash .' 155
Finding Capacity of Tapering Tanks,

315, 349
Finding Degrees with Steel Square. 236
Finding Distance Between Saw
Kerfs, Rule for 82, 118
Finding Lengths of Rafters with
the Steel Square 213, 312
Finding Radius for Hip Rafters on
Circle Roofs 181
Fine Roofing Work Feb. xvii
Finish, California Redwood for Out
side and Inside 24
Finish, Cypress 262
Finish Work, Planed or Saw Joint
in 150, 178
Finisher, The Op-to-Date Hard
Wood 355
Finishing Floors, Methods of 284
Finishing Maple Doors 298
Finishing Sash and Doors in Small
Shops 65
Fire and the Skyscraper, The Bal
timore 67
Fire Escape for School Building,
Novel 344
Fire Insurance 132
Fire, Lessons Taught by the 67
Fire Loss of the United States and
Canada 16, 355
Fire Proof Door, The Richardson,

Dec 48
Fire Proof Dwelling, A 64
Fire Proof Hollow Sheet Metal Door,

Sept. 40
Fire Proof Modern Steel Frame
Buildings 68
Fire Proof Stairways 2
Fire Proofing Material and Con
struction Apr. xvii
Fire Proofing Material, Contract
for 268
Fire Proofing System, Clinton.July xviii
Fire Protection in Large Buildings. 27
Fire, Report of an Expert on the
Baltimore 141
Fire, Responsibility for the Iroquois
Theater 68
Fire, Some Lessons from the Balti
more 99, 199
Fire, Steel Frame Construction in
the Baltimore 101
Fire With Hot Air Systems, Protec
tion Against 273
Fire Place Trimmings, Wood Man
tels and Nov. 48
First Manual Training High School
in New York 245
First Prize Design in Two-Family
House Competition, Comments on. 149
First Prize Design in Two-Family
House Competition, Replying to
Criticism of 177
Fitness in Architecture 221
Fittings, Modern Stable 69
Five-Pointed Star With the Steel
Square, Making a 80, 153, 259
Fixing Marble Veneer 42
Flat Building, Design of Four-Room,

21, 121
Flat Roofs, Slag Roofing for 71
Flat Seam Roofing on Steep Roofs.. 291
Floor Beams for Public Hall,
Strength of 49, 288
Floor Construction, Porch 350
Floor for a Second-Story Piazza. . 348
1Floor for Dancing Hall 210
Floor, Making a Concrete Porch... 259
Floor Plans, A Girl's 258
Floor Plans, Elevation for "J. W.
H.'s" 179, 213

Floor Plans, Elevations Wanted for,
52, 314

Floor Plans, Varied Exteriors from
the Same 35
Floor Scraper and Burnisher, Con
venient 347
Floor Spring Hinge, The Le Clear,

Dec 46
Floor, Test of a Concrete 147
Floors, Laying Hard Wood. .51, 122,

150, 152
Floors, Methods of Finishing 284
Floors, Shellac or Varnish for Oak.. 100
Floors, Strength of School Room,

237, 347
Floors, Test of Reinforced Concrete. 262
Floors, Wearing Qualities of Cherry
in Parquetry 120
Flooring for a Second-Story Piazza. 256
Flooring, Laying Maple 82, 122, 152
Flooring Machine, Triple Cylinder
Lightning July xviii
Flooring Material, A New 10
Flooring, Vertical Grain 278
Florida, A House at Tampa 300
Forfeiture Clauses in Building Con
tracts, Decision Regarding 192
Foundation Work, Expediting 172
Foundations, Concrete Column 7
Foundations, Novel Method of Exca
vating for 132
Foundations, Time for Completing. . 264
Four-Room Flat Building, Design
Wanted for 21
Four-Room Flat Building, Design
of 121
Frame and Brick Buildings, Esti
mating 181
Frame Barn Construction, Criticism
of Plank 22, 49
Frame Barns, Truss vs 236
Frame Building, Collapse of a Steel
Skeleton 123
Frame Buildings Fire Proof, Mod-
.ern Steel 68
Frame Construction in the Balti
more Fire, Steel 101
Frame Construction, Plank 149
Frame Cottage at Schenectady, N.
Y., A 143
Frame Dwelling Constructed in
Sections by W. F. Tinison 42
Frame of Sufficient Strength, Is the
Barn 84, 120
Frame Variety Wood Worker, Solid,

Apr. xvii
Frame Vindicated, The Steel 67
Frames. Metallic Window 354
Framing, A Problem in Roof 291
Framing Criticised, An Author's
Method of Roof 81
Framing for Slate Roof, Details of. 153
Framing, Novel Water Tower 21
Framing, Solutions to Problem in
Roof 313. 350
Framing, The Square Root Delin
eator in the Art of 130
Franklin Fund. Disposal of the 328
Fray's Corner Bit Brace Feb. xv
Frame Work of Wooden Houses,
Elasticity of 306
Freezing, Protecting Tank Pipe
from 22
French Window, Constructing a
Swinging 51, 119, 181
Frink Lighting Feb. xvi
Fronts of Pressed Brick, Cleaning
Stone Work and 16, 265, 312
Fronts, Variation in Brown Stone. . 328
Fuller Company a Member of the
Building Trades Employers' As
sociation George A 87
Fundamental Ideas of Church Archi
tecture 114
Furnace, New Features of the Lead
er Steel July xvi
Furnace, The Reynolds 40
Furniture Construction, Some Ques
tions in 82, 121
Furniture, Convenient Bedroom... 343
Furniture, Out Door 75, 147, 182
Furniture, Removing Spots from . . 62

' O. B." Ventilating Sash Lock, The
Feb. xlv
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Gambrel Roof Construction, Designs
for - 177
Gambrel Roof for Barn, Design
Wanted for 118
Gambrel Roof, Truss Wanted for. . . 24
Garden on a Packing House, A Roof 246
Gas or Gasoline Engine, Robertson's
Vertical Oct. 47
Gasoline Auto-Truck for Builders,

July xvitl
Gauge, Perfection Jointer Jan. xvili
Gauge, Wright's Measuring Oct. 47
Germany, Technical Schools in 310
Girder, Design Wanted for Circular 80
Girl's Floor Plans, A 258
Glass. Carrara Dec 46
Glass in Imitation of Marble, Plate 200
Glass, Setting Prismatic Corrugated 179
Glazing Hot Bed Sash 119
Glazing Measurements 276
Glue Cooker, The Wetmore Patent

Mar. xviii
Good Roofs, A Guide to Feb. xvii
Good Workmen Good Citizens 131
Goodell Boring Tool. Sept. 38
Goodell Miter Box Jan. xvi
Government Building in Mexico,
New 248
Grain Bins, Calculating Pressure on
Coal and 22
Graining of Woods and Marbles. . . . 113
Grand Stand, Design Wanted for.. 24
Granite Roofing, Perfected .... Apr. xvi
"Granolithic," Composition of..... 235
Gravel Roofs, Laying Tar and 288
Gravel Roofs, Laying Tar and Slag
or 313
Gravity Elevator Door Lock.. July xvii
Greyhound Cork Handle Plastering
Trowels, The Mar. xvii
Grinding Tools, Arrangement for
Holding and 83
Grindstone, Tool Rest for 16, 117
Growth of Manual Training Schools 299
Guide to Good Roofs, A Feb. xvii
Gutter, Best Way to Connect Con
ductor to Roof 258
Gutter? What Is a Philadelphia.312, 348

H

Hale's Combination Awning Hinges,
June xvi

Hall, Floor for Dancing 210
Hall Stands— Cabinet Work for the
Carpenter 277
Hall, Strength of Floor Beams for
Public 49, 288
Hall with Elliptical Ceiling, Truss
for 257, 312
Hammer and Jackknife, A Clock
Made with Scroll Saw 124
Hand Feed Cut-Off Saw. June xix
Handy Lumber Tables 32
Handy Tool Chest June xix
Hanger, Big 4 Flexible Door.. May

xvi, June xvi
Hanger. Lane's Hinged Door.. May xvii
Hanger, The Worden Parlor Door

July xvi
Hanger, Wagner Building Bracket

Aug. xvil
Hanging Sash 130
Hard Wood Finisher. The Up-to-
Date 355
Hard Wood Floors, Laying. .51, 122,

150, 152
Hard Wood, Some Suggestions on
Painting 48
Harrisburg, Pa., Building Boom in. 44
Hartford, Industrial Building at. . . 246
Harvard Stadium, The Steel-Con
crete Work of the 302
Hasp Lock, The Prouty Oct. 47" Hayes " Skylight, The Oct. 46
Heated Houses, The Necessity of
Moisture in 297
Heating, Advanced Methods of
Warm Air 338
Heating and Ventilating a Factory
Building 4
Hpating and Ventilating Plant,
Hospital 356
Heating and Ventilation of Hospi
tals 249
Heating Decision, An Important. . . 270
Heating System, A Washington
School 337

Heating. The Radiator in House. . 268
Hendricks's Commercial Register of
the United States 97
Hennery, Design Wanted for a . . . . 80
Hennery, Design for a 151
High Grade Roofing Tools July xix
Hight of New York " Times " Build
ing to Be Increased 2
Hinge, Soss Invisible Dec 46
Hinge, The Le Clear Floor Spring,

Dec 46
Hinged Door Hanger, Lane's.. May xvii
Hinges at the St. Louis Fair, Bom-
mer Spring Nov. 46
Hinges, Hale's Combination Awning

June xvi
Hinges on Doors, Rule for Placing
Locks and 238
Hip Rafters on a Circle Roof,
Radius of 121
Hip Roof, Size of Rafters for 24
Hippodrome, The New York 321
Holding and Grinding Tools, Ar
rangement for 83
Hollow Sheet Metal Door, Fire
Proof Sept. 40
Hollow Tile for Wall Construction,
The Phoenix Jan. xvil
Home, A California 191
Honduras, Exhibits of 164
Hospital Heating and Ventilating
Plant 356
Hospital, The Santa F6 Railway. . 270
Hospitals, Heating and Ventilation
of 249
Hot Air Systems, Protection Against
Fire with 273
Hot Bed Sash, Glazing 119
Hotel Collapse, Causes of the Dar
lington 154
Hotel for Brooklyn, New 172
Hotels, New York's Latest 131
Hours of Labor in Building Trades,
Wages and 292
House, A Japanese 126
House, A Mammoth Power 143
House, A New Apartment 223
House, A Roof Garden on a Pack
ing 246
House and Stable, A Carriage. .69, 271
House at Tampa, Florida, A 301
House Built in a Day 310
House Competition, Comments on
First-Prize Design in Two-Family 149
House Competition, Replying to
Criticism of First-Prize Design in
Two-Family 177
House Covering, Plastic Material for 235
House Demolished. An Old 328
House, Design for an Automobile. . 309
House, Design for Stable and Car
riage 17
House, Design for Yacht Club 319
House, Design Wanted for Lodging 238
House for the Lambs Club, New . . . 267
House Heating, The Radiator in. .. 268
House Moving 43, 85, 125. 161. .
House Moving. Operation, A Notable 106
House of Beer Bottles, A 7
House of Concrete 337
House of Moderate Cost, Design for 249
House Painters' Association, Wages
and Shop Rules of 95
House Planning, Some Comments on 64
House. Raising a School 252
House Refrigerating Apparatus,
Apartment 193
House. What Is a Two-Story 347
Houses Built About a Circle 333
Houses, Competition in " Double "

or " Twin " 165, 201, 225
Houses. Competition in Two-Family

107. 133, 279
Houses. Elasticity of Framework of
Wooden 306
Houses, Law Covering Ventilation
of School 172
Houses, Model Workingmen's 176
Houses, Paint for Outside of Dwell
ing 222
Houses, The Necessity of Moisture
in Heated 297
Houses, Two Unique Southern Cali
fornia 68
Houses Wanted, Designs of Tool
Chest and Four-Room 314
Houseboat. A Mississippi 197

Household, Electricity in the 223
Housekeeping Scheme, Another Co
operative 200
How to Use, Test and Adjust Archi
tect's Levels 246
Hunt, Anecdote of R. M 98

1

Ideas of Church Architecture, Fun
damental 114
Imitation of Marble, Plate Glass in 200
Improved Chaplin Iron Planes.Apr. xviii
Improved Universal Wood Worker,

Dec 47
lmprovements in Cook's Patent
Level Dec 46
In Memoriam 99
Inches. What is the Exact Diagonal
of 12 x 12 82
Incident in Connection with the Con
struction of the New York City
Subway, An Interesting 56
Increased Cost of Living 194
Increasing Use of Concrete, The. . . 269
Index, 1904, American Trade 267
Indian Room at Osborne House,
The 245
Indiana Factories, Ventilation in.. 26
Industrial Building at Hartford... 246
Injury to Employee by Fall of Tem
porary Arch, Employer not Liable
for 287
Inlaid Oak 284
Inside or Outside Cold Air Supply,

52, 83
Institute, The Winona Technical... 326
Insulated Screw Driver Aug. xviii
Insurance, Fire .. . . 132
Interesting Incident in Connection
with the Construction of the New
York City Subway, An 56
Interior Wood Work, Estimating the
Finishing of 320
Interlocking Steel Sheet Piling. A
New 266
International Correspondence
Schools at St. Louis July xvil
International Exposition at Milan,
Italy 66
Iron Planes. Improved Chaplin

Apr. xviii
Iron, The Titan (Tight-on) Sash
Cord Jan. xvi
Iroquois Theatre Fire, Responsibil
ity for the 68
Is the Barn Frame of Sufficient
Strength? 84, 120
Italy, International Exposition at
Milan 66

J
Jack Knife, A Clock Made With
Scroll Saw. Hammer and 124
Japanese House, A 126
Jawed End Nipper, Renewable 39
Johns-Manville Company, Meeting of
Managers and Salesmen of H. W.,

Apr. xvi
Joiners, Convention of Brotherhood
of Carpenters and 268
Joint Column, The Booth Lock,

April xvi
Joint Metal Ceilings, The Keighley
Lock Feb. xv
Joints, Barn Roof With Reinforced. 179
Joints in Finish Work, Planed or
Sawed 150, 178, 291
Jointer and Saw Table, BIcknell's
Combined Apr. xviii
Jointer Gauge, Perfection Jan. xviii

K
Kanneberg, Death of A. C 245
Kanneberg Roofing & Ceiling Com
pany's Catalogue Apr. xviii
Keighley Lock Joint Metal Ceilings,
The Feb. xv
Kelly's " Lith " Board July xvii
Kerfs. Rule for Finding the Distance
Between Saw 82, 118
Kerfing Crown Moldings 151
Kerfing. Rule for Saw 52
Kerosene Engine, The Mletz &
Weiss May xvi
Kiins, Construction of Lime 175
King. John S 105



CARPENTRY AND BUILDING. IX

Kingston's Quick Building Scaffold
Iron 38
Kinuear-Hood Steel Radiators, The,

Mar. xvii
Kitchen, The Pantry as An Adjunct
to the 200
Roll.s Patent Columns Nov. 47

L

Labor Bureau, The Connecticut 324
Labor in Building Trades, Wages
and Hours of 292
Labor in the Building Trades 1
Labor in New York State 267
Labor Issues, The Boston Master
Builders' Association and 324
Labor Leader, Views of a 248
Labor Programme, Master Builders. 299
Labor Situation, A View of the 24
Labor, Suggestions Regarding Prices
of Materials and 50, 122, 152
Lambs Club, New House for the.. . 267
Lane's Hinged Door Hanger..May xvii
Langdon Acme Miter Box.... July xlx,

Aug. xvi
Large Buildings, Fire Protection in . 27
Large Chicago Building, Some 164
Largest Windowless Building, The. 114
L'Art Nouveau in San Francisco.. 132
Lath Partitions, Tests of Metal 298
Lath and Plaster, " Compo-Board "
as a Substitute for 178
Laths, Popularity of Metal 321
Law Covering Ventilation of School
Houses 172
Law in the Building Trades 54, 186,

216, 264
Law, New York State Ventilation.. 163
Laying and Painting Canvas Roofs. 24
Laying Brick, Notes on 341
Laying Canvas Decks Roofs 119
Laying Copper Roofing 28
Laying Hard Wood Floors 51, 122,

150, 152
Laying Maple Flooring 82, 122, 152
Laying Out a Lintel Arch in Stone. . 58
Laying Out Circular Arches in Cir
cular Walls— 25. 55, 93, 127, 187,

219, 233. 260, 295, 322, 353
Laying Tar and Gravel Roofs 288
Laying Tar and Slag or Gravel
Roofs 313
Laying Tile Roofing 49
Lead Roofs 204
Leader Steel Furnace, New Features
of the July xvi
Leader, Views of a Labor 248
League, Exhibition of the Architec
tural 34
League Prizes, Architectural 68
Learning Modeling 204
Le Clear Floor Spring Hinge. The,

Dec 46
Legal Decision, An Important 192
Legal Decision Regarding Rights of
Employers, Important 268
Lengths of Rafters With the Steel
Square, Finding 312
Lesson in Drafting, A 235
Lessons from the Baltimore Fire,
Some 99, 199
Lessons in Electricity, Practical .... 98
Lessons or Stepping Stones to Archi
tecture. Easy 162
Lessons Taught by the Fire 67
Level, Adjustable Bench Apr. xvii
Level, Improvements in Cook's Pat
ent Dec 46
Levels, How to Use, Test and Ad
just Architects' 246
Liable for Injury to Employee by
Fall of Temporary Arch, Employ
er Not 287
Liable on Agreement to Pay More
Than Contract. When Owner is
Not 264
Liability for Liens of Original Con
tractor 264
Liability for Superintendence in Ab
sence of Special Contract 216
Liability of Architects for Commis
sions 54
Library Building, Plans Wanted for
a 179
Library Building, Stanford Univer
sity 270

Library, Handsome Bronze Doors
for Boston Public 298
Lid, Explanation Wanted of Con
struction of Tool Chest 24
Lid, " W. S." Explains Construction
of Tool Chest 82
Lien of Subcontractor, When Owner
May Retain for 54
Liens of Original Contractor, Liabil
ity for 264
Lifting Apparatus, Sash Jan. xvi
Light Oak Finish on Pine Wood. .. 191
Lights, Prismatic Sidewalk 46
Lighthouse, A Concrete-Steel 244
Lighting, Frink Feb. xvi
Lime and Cement Associations Meet,
Stone 96
Lime Kiins, Construction of 175
Lincoin " U. S." Roofing May xvi
Lintel Arch in Stone, Laying Out a. 53" Lith " Board, Kelly's July xvii
Live Up to Contracts, Owners Must. 54
Living, Increased Cost of 194
Living, Wages and Cost of 87, 100
Liverpool, England, New Cathedral
at 116
Local Building Outlook, The 33, 163
Lock and Ventilator Fastener, An
derson's Sash Aug. xvi
Lock, Gravity Elevator Door. .July xvii
Lock Joint Column, The Booth. Apr. xvi
Lock Joint Metal Ceilings, The
Keighley Feb. xv
Lock. The Columbus Recording
Door Oct. 47
Lock. The " G. B." Ventilating Sash,

Feb. xiv
Lock, The Prouty Hasp Oct. 47
Locks and Hinges on Doors, Rule
for Placing 238
Lodging House, Design Wanted for 238
Log. Coloring Wood in the 234
London's Unemployed 48
Louisiana Purchase Exposition. The 182
Louisville. Ky.. Building Improve
ments in 48
Lovell Window Opening Apparatus,
The 39
Lowell. Mass.. Building of Cement
Construction for Merrimac Mfg.
Company 66
Ludlow's Carpenters' and Builders'
Estimate Book 162
Lumber Pencils. Dixon's Sept. 39
Lumber Tables. Handy 82
Lunch Stands. Pagodas, ftc, Designs
Wanted for 80
Luxury of a Bath, The Jan. xviii

M

Machine. Heavy Tenoning Oct. 48
Machine. Pettyjohn's Hollow Con
crete Building Block June xvi
Machine Shops. Saw Tooth Roof for 114
Machine. Triple Cylinder Lightning
Flooring July xviii
Machine. Universal Automatic Carv
ing Feb. xv
Machinery. Catalogue of " Oliver "
Wood Working Nov. 48
Machinery. Catalogue of Wood
Working 41
Magnesia Cement Roofing. Carey's

July xix
Making a Five-Pointed Star with
the Steel Square 80. 153. 178. 259
Making Concrete Walks 97
Making Division Wall Sound Proof. 349
Making Portland Cement 24
Mammoth Barn. A 188
Mammoth Power House. A 143
Managers and Salesmen of IT. W.
.Tohns-Manrille Company. Meeting
of Apr. xvi
Mantel. New Design of Quartered
Oak Feb. xiv
Mantels and Cabinets. Marbleized.

Dec 49
Mantels and Fire Place Trimmings.
Wood Nov. 48
Manual of Mechanical Drawing, A. . 97
Manual Training High School in
New York. First 245
Manual Training Schools. Growth of 299
Maple Doors. Fininshinc 298
Maple Flooring. Laying 82, 122, 152

Marble, Plate Glass in Imitation of 200
Marble, Veneer, Fixing 42
Marbleized Mantles and Cabinets,

Dec 49
Marbles, Graining of Woods and... 118
Massachusetts Charitable Mechanic
Association, Trade School of the. . 326
Master Builders' Association and
Labor Issues, The Boston 324
Master Builders' Association of
Holyoke, Mass., The 34
Master Builders' Association of
New Jersey, Convention of the. . 248
Master Builders' Association of
Providence, R. I., Meeting of the. 94
Master Builders' Labor Programme, 299
Master Builders of Yorkshire,
England 352
Master Sheet Metal Workers' Asso
ciations 164
Matcher and Molder, New Planer

Jan. xviii
Material a Building Contract, Agree
ment to Furnish ." 216
Material, A New Flooring 10
Material, A New Steel-Concrete
Building Mar. xvi
Material and Construction, Fire
Proofing Apr. xvii
Material, Contract for Fire Proofing 268
Material for House Covering, Plastic 235
Material, Sheet Metal Building

Aug. xvii
Materials and Labor, Suggestions
Regarding Prices of 50, 122, 152
Materials in Colombia, Roofing. ... 96
Materials in South Africa, Some
Notes on Building 63
Materials, Prices of Building 246
Materials Used in Constructing Pal
ace of Agriculture at St. Louis
World's Fair 2
Measurements, Glazing 276
Measuring Gauge, Wright's .... Oct. 47
Measuring Glass from Plans, Scale
for Jan. xvii
Measuring Tin Roofing 259
Mechanic, The Mexican 356
Mechanical Drawing, A Manual of 97
Mechanics' Institute at Rochester,
N. Y., The Summer Term of School
of 162
Mechanics of Fifty Years Ago 356
Mechanics. Reading and Study for. . 163
Meeting of Managers and Salesmen
of H. W. Johns-Manville Com
pany Apr. xvl
Meeting of the Master Builders'
Association of Providence, R. I.. 94
Meeting of the National Sash
Weight Manufacturers' Associa
tion, Annual . . i 98
Memoriam. In 99
Men Getting Careless? Are Mill. .23,

49, 117. 152, 211, 238. 257
Merchant, Death of Clark 192
Merits of California Redwood 49
Merrimac Manufacturing Company,
Lowell, Mass., Building of Cement
Construction for 66
Metal Ceiling Makers, Consolida
tion of Feb. xiv
Metal Ceilings, The Keighley Lock
Joint Feb. xv
Metal Lath Partitions, Tests of 298
Metal Lath. The Cambridge Rigid
Reversible 40
Metal Laths, Popularity of 321
Metal Workers' Associations, Mas
ter Sheet 164
Metal Workers. National Associa
tion for Sheet 67
Metal Works in Baltimore, New
Sheet May xvii
Metallic Window Frames 354
Method of Roof Framing Criticised.
An Author's 81
Methods of Finishg Floors 284
Methods of Warm Air Heating, Ad
vanced 338
Mexican Church. A Ruined 188
Mexican Mechanic, The 356
Mexican Permanent Exposition... 245
Mexico, New Government Building
in 248
Mietz & Weiss Kerosene Engine,
The May xvi
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Milan, Italy, International Exposi
tion at 66
Mill Men Getting Carless? Are. .23,

49, 117, 152, 211, 238, 257
Mill Work from the Operator's
Standpoint 83
Mill Work, " Pine Tree Brand " of

June xix
Miller's Skylights Oct. 47
Minimum Charges, Schedule of
Architects' 42
Mission Style of Architecture, Resi
dence in 164
Mississippi Houseboat, A 197
Miter Box, Goodell Jan. xvi
Miter Box, Langdon Acme. .July xix,

Aug. xvi
Miter Box, The Stanley July xix
Miter Scale, Reissmann's Perfec
tion May xviii
Mixer, The Stanley Concrete. .June xvi
Model Workingmen's Houses 176
Models of Buildings, Constructing
Plaster 315
Modeling, Learning 204
Moderate Cost, Design for House of 249
Modern Building, Rapid Work on a 66
Modern Factory Building, A 189
Modern Stable Fittings 69
Modern Steel Frame Buildings Fire
Proof 68
Moisture in Heated Houses, the Ne
cessity of 297
Molder, New Planer, Matcher and

Jan. xviil
Molding, The Egg and Dart 10
Moldings, Kerflng Crown 151
Moldy Walls, Paint for Damp and. . 245
Montana, Specifications for Tin
Roof in 224
Mottu Wall Plug, The Feb. xvi
Moving House 43. 85, 125, 161
Moving Operation, A Notable House 106

N

National Association for Sheet
Metal Workers 67
National Association of House Paint
ers and Decorators, Convention of
the 2
National Builders' Supply Associa
tion, Convention of 73
National Building Trades Employ
ers' Association 8
National Sash Weight Manufactur
ers' Association, Annual Meeting
of the 98
New England, The Building Situa
tion in 76
New Jersey, Convention of the Mas
ter Builders' Association of 248
New Phase of Building Trades
Agreements 33
New Publications. .32. 97, 130, 161,

191. 221. 267. 325. 355
New Steel-Concrete Building Mate
rial, A Mar. xvi
New York City from Plans of John
H. Duncan, Theater Erected in. . 45
New York City, Smallest Building
of Modern Construction in 321
New York City Subway, An Interest
ing Incident in Connection With
the 56
New York Employers' Organiza
tions 114
New York, First Manual Training
High School in. 245
New York Hippodrome, The 321
New York, Repairing Stone Build
ing in Warren Street 164
New York State Builders' Conven
tion 34. 72
New York State, Labor in 267
New York State. Rates of Wages in
the Building Trades in 146
New York State Ventilation Law . . . 163
New York Times Building to be
lncreased. Hight of 2
New York Theater,, Another 192
New York Trade School, Commence
ment Exercises of the 156
New York Trade School, Day Classes
of the 65
New York Trade School. The... 268, 326
New York's Latest Hotels 131

Nineteen Hundred and Three, Cost
of Building in 31
Nipper, Renewable Jawed End 39
Northrop Stamped Steel Ceiling,

Jan. xvili
Notable House Moving Operation,
A 10(5
Notes on Building Materials in
South Africa, Some 63
Notes on Built-Up Columns, Some. 46
Notes on Laying Brick. 341
Nouveau in San Francisco, L'Art.. . 132
Novel Cold Storage Plant 106
Novel Design, Church of 106
Novel Fire Escape for School
Building 344
Novel Method of Excavating for
Foundations 132
Novel Water Tower Framing 21
Novelties : Jan. xvi, Feb. xiv, Mar.
xvi, Apr. xvi, May xvi, June xvi,
July xvi, Aug. xvi. Sept. 38, Oct.

46, Nov. 46, Dec 46
November, Fire Loss of the United
States and Canada for 16

O

O. K. Sleeper Clip, The Nov. 46
Oak Finish on Pine Wood, Light. .. 191
Oak Floors, Shellac or Varnish for. 100
Oak. Inlaid 284
Oak Mantel, New Design of Quar
tered Feb. xiv
Oak to Secure " Weathered Oak "

Effect, Treating Red 74
Obtaining the Radius of Hip Rafter
in Circle Roofs 209
Office Building, A Concrete-Steel . . 140
Office Building, A Fifth Avenue 194
Office Building in Lower Broadway. 264
Office Building, New Trinity 223
Officers of Brick and Tile Associa
tion 100
Officers of the American Ceramic
Society 132
Officers of the Brick Manufacturers'
Association 132
Oil Engine in Building Construction,
The 267
Oil Stone, Cleaning an 80, 120, 180
Old House Demolished, An 328
"Oliver" Wood Working Machinery.
Catalogue of Nov. 48
Open Air Theater, An 32
Opener, The Simpllcltas Door.. Mar. xviil
Operation, A Notable House Moving 106
Operator's Standpoint, Mill Work
from the 83
Ordinances, Revision of Chicago's
Building 34
Organizations, New York Employ
ers' 114
Original Contractor, Liability for
Liens of 264
Osborne House, The Indian Room at 245
Ottumwa Sash Pulley, The Im
proved June xviii
Out Door Furniture 75. 147, 182
Outhouse Arrangement, A Good .... 292
Outlook, The Business 327
Outside Cold Air Supply, Inside or

52, 83
Owner Can Enter Adjoining Prem
ises, When 264
Owner is Not Liable on Agreement
to Pay More than Contract, When 264
Owner May Retain for Lien of Sub
contractor, When 54
Owner's Delay, When Contractor
Will Be Entitled to Extra Time
for 186
Owners Must Live Up to Contracts. 54
Owner's Satisfaction, To Be Done to
the 186
Ownership of Architects' Plans .... 308

P
Packing House, A Roof Garden on a 246
Pagodas, &c. Designs Wanted for
Lunch Stands 80
Paint, A Whitewash Closely Resem
bling 181
Paint for Damp and Moldy Walls. . 245
Paint for Outside of Dwelling
Houses 222
Paint Questions Answered 191

Painted on the Under Side? Should
Roofing Tin Be 350
Painters and Decorators, Convention
of the National Association of
House 2
Painters' Association, Wages and
Shop Rules of House 95
Painters, Working Rules and Wage
Scale of Chicago 144
Painting Canvas Roofs, Laying and 24
Painting Hard Wood, Some Sugges
tions on 48
Painting Tarred Paper or Roofing
Felt 242
Palace of Agriculture at St. Louis
World's Fair, Materials Used in
Constructing 2
Pantry as an Adjunct to the Kitchen 200
Parker Steel Corner Plate, The.Mar. xvil
Parks' Combined Rip, Cross Cut
and Band Saw May xvi
Parlor Door Hanger, The Worden

July, xvi
Parquetry Floors, Wearing Quali
ties of Cherry in 120
Partitions, Sound Proof 312
Partitions, Tests of Metal Lath... 298
Patent Glue Cooker, The Wetmore

Mar. xviii
Pattern Making, Seasoning Woods
for 333
Patterns, Wood for Making 206
Pavilion, Constructing a Circular.. 49
Payment on Contract, Question of
Final 264
Pencils, Dixon's Lumber 39
Pennsylvania State Association of
Builders' Exchanges, Convention
of 74
Percentage Basis, Building on a

99, 209, 256
Perfect Handle Screw Driver. .Mar. xvii
Perfected Granite Roofing Apr. xvi
Perfection Jointer Gauge. . . .Jan. xviii
Perfection Miter Scale, Reissman's

May xviii
Pergula, The Ancient 328
Fettyjohn's Hollow Concrete Build
ing Block Machine June xvi
Pheenix Hollow Tile for Wall Con
struction, The Jan. xvii
Philadelphia Gutter? What Is a.. 312, 348
Philadelphia Store. Wanamaker's. . 194
Piazza and Veranda, Porch 212
Piazza. Flooring for a Second-Story.

256 348
Piazza Steps. Constructing 256
Pilasters and Columns 222
Piling. A New Interlocking Steel
Sheet 266" Pine Tree Brand " of Mill Work,

June xix
Pine Wood. Light Oak Finish on. . . 191
Pipe from Freezing, Protecting Tank 22
Pipe Rack, Design for 120
Pipe Rack, Suggestion Wanted for
Bachelor's 51
Pittsburgh Metal Door Sill. The

Nov. 46
Pittsburgh, Soho Public Baths at. . &55
Plane, An All Steel 40
Planes, Catalogue of Apr. xvii
Planes, Improved Chaplin lron

Apr. xviil
Planed or Sawed Joints 291
Planed or Sawed Joints in Finished
Work 150, 178
Planer, Matcher and Molder, New

Jan. xviii
Plank Frame Barn, Bents for 12-
sided 211
Plank Frame Barn Construction,
Criticism of 22, 49
Plank Frame Construction 149
Plans. A Girl's Floor 258
Plans, Elevation for "J. W. H.'s "
Floor 179, 213
Plans, Elevations Wanted for Floor

52, 314
Plans. Ownership of Architects'. .. . 308
Plans, Scale for Measuring Glass
from Jan. xvii
Plans, Varied Exteriors from the
Same Floor 36
Plans Wanted for a Library Build
ing 179

Plans Wanted for Two-Story Barn. 348
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Planninga College Building 130
Planning,Some Comments on House 64
Plant, Novel Cold Storage 106
Plant, Truss Construction for an
Annealing 150
Plaster, " Compo-Board " as a Sub
stitute for Lath and 178
Plaster Models of Buildings, Con
structing 315
Plastering Trowels, The Greyhound
Cork Handle Mar. xvll
PlasticMaterial for House Covering 235
Plate Glass in Imitation of Marble 200
Plate Shelf for Dining Room, De
sign for a 235
Plate, The Parker Steel Corner

Mar. xvll
Ping, The Mottu Wall Feb. xvl
Pocket Book, The Architects' and
Builders' 325
Pocket Book, The Steel Square 26T
Popularity of Metal Laths 321
Porch Floor Construction 350
Porch Floor, Making a Concrete... 259
Porch, Piazza and Veranda 212
Porch Roof from Sagging, Prevent
ing 80, 118, 149, 179
Portland Cement, Making 24
Posts,Remedy for Worm Eaten.. 80, 180
Power Ht.use, A Mammoth 143
Powers of an Architect 248
Practical Lessons in Electricity... 98
Precedent Must Be Complied with,
Condition 264
Premises, When Owner Can Enter
Adjoining 264
Pressed Brick Fronts, Cleaning
Stone Work and 16
Pressure on Coal and Grain Bins,
Calculating 22
Preventing Porch Roof from Sag
ging 80, 118. 149, 179
Price, When Contractor Cannot Re
cover Balance of Contract 54
Prices of Building Materials 246
Prices of Materials and Labor, Sug
gestions Regarding...' 50, 122, 152
Prismatic Corrugated Glass, Setting 179
Prismatic Sidewalk Lights Oct. 46
Prizes, Architectural League 68
Problem in Roof Framing, A 291
Problem in Roof Framing, Solution
to 313
Programme, Master Builders' Labor 299
Promise that Need Not Be in Writ
ing. A 216
Prospectus of Workingmen's College
in Australia 222
Protecting Tank Pipe from Freez
ing 22
Protecting the Contents of a Build
ing 218
Protection Against Fire with Hot
Air Systems 273
Prouty Hasp Lock, The Oct. 47
Providence, R. I., Meeting of the
Master Builders' Association of. . 94
Public Buildings. Conditions in 247
Public Hall, Strength of Floor
Beams for 49, 288
Public School Building, A Large 7
Pulley. The Improved Ottumwa Sash

June xvlii
Purchase of Tools, Care and. ..122,

236, 256, 314

Quartered Oak Mantel, New Design
of Feb. xiv
Question in Door and Window Con
struction. A 52, 118
Question of Final Payment on Con
tract 264
Question, The Apprenticeship 131
Questions in Furniture Construc
tion, Some 82, 121
Quick WTork on a Chieago Bank
Building 224

llack. Design for Pipe. 120
llack. Suggestion Wanted for Bach
elor's Pipe 51
Radiator in House Heating, The... 268
lladiators, The Kinnear-Hood Steel

Mar. xvll

Radius of Hip Rafters on a Circle
Roof 121
Rafters for Hip Roof, Size of 24
Rafters on Circle Roofs, Finding
Radius for Hip 121, 181, 209
Rafters with the Steel Square, Find
ing Lengths of 213, 312
Railroad, New Station for Wabash 300
Raising A School House 252
Raising Buildings Half a Century
Ago 314
Rapid Work on a Modern Building 66
Rates of Wages in the Building
Trades in New York State 146
Rate of Wages per Hour Paid in the
Building Trades, The 92
Reader, Comments on Various Top
ics by an Interested 350
Reading and Study for Mechanics. . 163
Reading, Classes in Drawing Organ
ized by the Carpenters' Relief and
Beneficial Association at 148
Rebuilding of Baltimore, The 299
Recover Balance of Contract Price,
When Contractor Cannot..: 54
Red Oak to Secure " Weathered
Oak" Effect, Treating 74
Redwood for Outside and Inside
Finish, California 24
Redwood, Merits of California 49
Refrigerating Apparatus, Apart
ment House 193
Register of the United States, Hen
dricks's Commercial 97
Registered Workmen 299
Regulation, Steam 1
Regulation, Temperature 1
Reinforced Concrete 97
Reinforced Concrete, A Business
Structure of 319
Reinforced Concrete Floors, Test of 262
Reissmann's Perfection Miter Scale

May xvlli
Release of Surety on Contractor's
Bond 216
Reliable Automatic Door Check,

Apr. xvll
Reliance Ball Bearing Door Hanger,

June xvll
Remedy for Worm Eaten Posts. .80, 180
Remedying Dampness and Efflores
cence in Walls of Buildings 45
Reminiscences, Roofing 155 ,
Removing Spots from Furniture. ... 62
Renaissance, American 191
Renewable Jawed End Nipper 39
Repairing Stone Building in Warren
Street, New York 164
Report of an Expert on the Balti
more Fire 141
Residence, A California 224
Residence at Elizabeth, N. J., Colo
nial 329
Residence at Webster Groves, Mo.,
Colonial 3
Residence in Mission Style of Archi
tecture 164
Responsibility for the Iroquois
Theater Fire 68
Rest for Grindstone. Tool 16, 117
Restraint of Trade, Contract Not in 186
Retaining Walls of Concrete or
Stone 151
Retaining Walls of Concrete or
Stone, Designing 177
Reversible Metal Lath, The Cam
bridge Rigid 40
Revision of Chicago's Building Ordi
nances 34
Reynolds Furnace, The 40
Richardson Fire Proof Door, The,

Dec. 48
Rights of Employers, Important
Legal Decision Regarding 268
Rlker, Death of George 132
Rip Saw Table, American Self Feed

Nov. 47
Robertson's Vertical Gas or Gasoline
Engine Oct. 47
Rochester, N. Y.. The Summer Term
of School of Mechanics' Institute
at 162
Roll Cabinet Surfacer, Clement's
New Solid Feb. xiv
Roof Construction, Designs for Cam
brel 177

Roof, Details of Framing for Slate. 153
Roof for Barn, Design Wanted for
Gambrel 118
Roof for Machine Shops, Saw Tooth 114
Roof Framing, A Problem in 291
Roof Framing Criticised, An Auth
or's Method of 81
Roof Framing, Solutions to Problem
in 313, 350
Roof from Sagging, Preventing
Porch 80, 118, 149, 179
Roof Garden on a Packing House, A 246
Roof Gutter, Best Way to Connect
Conductor to 258
Roof in Montana, Specifications for
Tin 224
Roof Laid on Felt, Slate 236
Roof, Poor Construction of Church. 83
Roof, Size of Rafters for Hip 24
Roof, Staging Bracket for Shingling
a 80, 118
Roof, Truss Wanted for Gambrel.. 24
Roof with Reinforced Joints, Barn 179
Roofs, A Guide to Good Feb. xvll
Roofs, Finding Radius for Hip
Rafters on Circle 121, 181, 209
Roofs, Flat Seam Roofing on Steep. . 291
Roofs, Laying and Painting Canvas 24
Roofs, Laying Canvas Deck 119
Roofs, Laying Tar and Gravel 288
Roofs. Laying Tar and Slag or
Gravel 313
Roofs, Lead 204
Roofs of Large Area Be Made Satis
factory? Can Tin 177, 213
Roofs, Slag Roofing for Flat 71
Roofers' Agreement for 1904, Slate
and Tile 65
Roofing Boards, A Wrinkle in Cut
ting 259
Roofing, Carey's Magnesia Cement

July xix
Roofing Felt, Painting Tarred Paper
or 242
Roofing for Flat Roofs, Slag 71
Roofing, Laying Copper 23
Roofing, Laying Tile 49
Roofing, Lincoin, " U. S." May xvl
Roofing Materials in Colombia 96
Roofing, Measuring Tin 259
Roofing on Steep Roofs. Flat Seam 291
Roofing, Perfected Granite. .. .Apr. xvl
Roofing Reminiscences 155
Roofing, Sheet Zinc for 18
Roofing Slate May xvll
Roofing Slate, Cement for Laying. . 340
Roofing Tin Be Painted on Under
Side? Should 350
Roofing Tools, High Grade July xix
Roofing Work, Fine Feb. xvll
Room at Osborne House, The Indian 245
Ruined Mexican Church, A 188
Rule for Finding Distance Between
Saw Kerfs 52, 82, 118
Rule for Placing Locks and Hinges
on Doors 238
Rule for Setting Windows 21
Rules and Wage Scale of Chicago
Painters, Working 144
Rules of House Painters' Associa
tion, Wages and Shop 95

Sagging, Preventing Porch Roof
from 80, 118, 149, 179
St. Louis Fair, Bommer Spring
Hinges at the Nov. 46
St. Louis Fair, Carpentry and
BuiWing at 163
St. Louis Fair, Exhibits at... June xvlii
St. Louis, International Corre
spondence Schools at July xvil
St. Louis World's Fair, Materials
Used in Constructing Palace of
Agriculture at 2
St. Paul's Cathedral. 273
Salesmen of H. W. Johns-Manville
Company, Meeting of Managers
and Apr. xvi
San Francisco, L'Art Nouveau in 132
Sanitary Inspection of Schools 193
Santa Fe Railway Hospital, The. . . 270
Sash and Doors in Small Shops,
Finishing 65
Sash Cord Iron, The Titan (Tight-
on) Jan. xvi
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Sash, Doors, Blinds, Moldings, &c,
Catalogue of June xvii
Sash, Glazing Hot Bed 119
Sash, Hanging 130
Sash Lifting Apparatus Jan xvi
Sash Lock and Ventilator Fastener,
Anderson's Aug. xvi
Sash Lock, The " G. B." Ventilating

Feb. xiv
Sash Pulley, The Improved Ot-
tumwa June xviii
Sash Weight Iron, The " Titan "
(Tight-on) June xviii
Saw Bench, The American Universal

June xix
Saw Filing, Comments on 347
Saw, Hammer and Jackknife, A
Clock Made with Scroll 124
Saw, Hand Feed Cut Off June xix
Saw Joint in Finish Work, Planed
or 150
Saw Kerfs, Rule for Finding the
Distance Between 52, 82, 118
Saw, New Band Scroll Feb. xvi
Saw, Parks's Combined Rip, Cross
Cut and Band May xvi
Saw Table, American Self Feed Rip

Nov. 47
Saw Table, Bicknell's Combined
Jointer and April xviii
Saw Table No. 3, Crescent Uni
versal Nov. 46
Saw Tooth Roof for Machine
Shops 114
Saws, Some Comments on Filing. . . 258
Sawed Joints in Finish Work,
Planed or 178, 291
Sawdust Tiles, Cement and 28
Scaffold Iron, Kingston's Quick
Building 38
Scale for Measuring Glass from
Plans Jan. xvii
Scale of Chicago Painters, Working
Rules and Wage 144
Scale, Relssman's Perfection Miter

May xviii
Scarcity of Skilled Workmen 247
Schedule of Architects' Minimum
Charges 42
Schedules of Itemized Estimates for
Architects, Builders and Contract
ors, The A. B. C 325
Schenectady, N. Y., A Frame Cot
tage at 143
School Building, A Large Public. . . 7
School Building, Novel Fire Escape
For 344
School Building. Strengthening a

51. 178
School, Commencement Exercises of
the New York Trade 156
School, Day Classes of the New
York Trade 65
School Heating System, A Wash
ington 337
School House. Raising a 252
School Houses, Law Covering Venti
lation of 172
School in New York, First Manual
Training High 245
School of Mechanics' Institute at
Rochester. N. Y.. The Summer
Term of 162
School of the Massachusetts Charit
able Mechanic Association Trade 326
School Room Floors, Strength of

237, 347
School, The New York Trade. . 268, 326
Schools, Architects for the Carnegie
Technical 346
Schools at St. Louis, International
Correspondence July xvii
Schools, Growth of Manual Training 299
Schools in Germany, Technical 310
Schools, Sanitary Inspection of 193
Scissors Truss Construction, Criti
cism of 312
Scraper and Burnisher, Convenient
Floor 347
Screen for Bar, Design of 23
Screw Driver, Disston No. 10.. Dee. 46
Screw Driver, Insulated Aug. xviii
Screw Driver, Perfect Handle. Mar. xvii
Screw Driver. The Sensible 39
Scroll Saw, New Band Feb. xvi
Scroll Saw, Hammer and Jackknife,
A Clock Made with 124

Seasoning Woods for Pattern Pat
tern Making 333
Season's Work. Estimates of Cost on 33
Second Story Piazza, Flooring for a 256
Sections by W. F. Tinison, Frame
Dwelling Constructed in 42
Securing Wood Trim to Brick and
Stone Walls 149, 180
Selection of Architects for United
Engineering Building 230
Sensible Screw Driver, The 39
Setting Prismatic Corrugated Glass. 179
Setting Windows, Rule for 21
Sewage Disposal 327
Sheet Metal Building Material,

Aug. xvii
Sheet Metal Catalogue. A Fine
Architectural Aug. xvi
Sheet Metal Decoration for Theatres 265
Sheet Metal Door, Fire Proof Hol
low 40
Sheet Metal Statuary, Fine Exam
ple of 245
Sheet Metal Workers' Associations,
Master 164
Sheet Metal Workers, National As-
ciation for 67
Sheet Metal Works in Baltimore,
New May xvii
Sheet Piling. A New Interlocking
Steel 266
Sheet Zinc for Roofing 18
Shelf for Dining Room, Design for
a Plate 235
Shellac or Varnish for Oak Floors. . 100
Shingle Production, Curtailing 192
Shingle Stains, Cabot's Creosote

Mar. xvi
Shingles, Dixie Metallic Dec 47
Shingles, Durability of Cypress 180
Shingling a Roof, Staging Bracket
for 80, 118
Shingling Around a Chimney. .256,

288, 313, 348
Shingling Bracket, The Little Won
der Oct. 46
Shop Rules of House Painters' Asso
ciation, Wages and 95
Shops. Finishing Sash and Doors in
Small 65
Shops, Saw Tooth Roof for Machine 114
Short Cuts, Business 325
Shorter Time for Apprentices 131
Shower Bath. The 269
Sidewalks Lights, Prismatic Oct. 46
Sill, The Pittsburgh Metal Door

Nov. 46
Slmplicitas Door Opener, The Mar. xviii
Situation, A View of the Labor. ... 24
Situation in •New England, The
Building 76
Situation. The Local Building 33
Size of Bricks, The British Stand
ard 32
Size of Rafters for Hip Roof 24
Skeleton Frame Building. Collapse
of a Steel 123
Skilled Workmen, Scarcitv of 247
Skylights. Miller's Oct. 47
Skylight. The "Hayes " Oct. 46
Skyscraper, The Baltimore Fire and
the 67
Slag Cement 356
Slag or Gravel Roof*, Laying Tar
and 313
Slag Roofing for Flat Roofs 71
Slate and Tile Roofers' Agreement
for 1904 65
Slate. Cement for Laying Roofing. . 340
Slate Roof. Details of Framing for 153
Slate Roof Laid on Felt 236
Slate, Roofing May xvii
Slats for a Wooden Ventilator 238
Sleeper Clip, The O. K Nov. 46
Small Shops, Finishing Sash and
Doors in 65
Smoky Chimneys, Some Comments
on 220
Society, Officers of the American
Ceramic 132
Soho Public Baths at Pittsburgh. . . 355
Solid Frame Variety Wood Worker,

Apr. xvii
Solid Roll Cabinet Surfacer, Clem
ent's New Feb. xiv
Solution to Problem in Roof Fram
ing 313, 350

Coss Invisible Hinge Dec 46
Sound Proof Partitions 312, 349
South Africa, Some Notes on Build
ing Materials in 63
Southern Californa Houses, Two
Unique 68
Specialization in Architecture 340
^Specifications for Tin Roof in Mon
tana 224
Spheres, Some Suggestions for Turn
ing 115
Spots from Furniture, Removing... 62
Springless Catch, Stevens Auto
matic Sept. 40
Square, Dividing a Circle by the
Steel 24
Square, Findng Degrees with Steel. 236
Square, Finding Lengths of Hip
or Valley Rafters by the Use of
the Steel 213
Square, Making a Five-Pointed Star
with the Steel 80, 153, 178
Square Root Delineator in the Art
of Framing, The 130
Square, The Ericson Combination
Bevel July xvi
Squaring Up a Drawing Board. .150, 209
Stable and Carriage House, Design
for 17, 69, 271
Stable Fittings, Modern 69
Stadium, the Steel Concrete Work
of the Harvard 302
Staging Bracket for Shingling a
Roof 80, 118
Staining Wood, Some Comments on 61
Stains, Cabot's Creosote Shingle

Mar. xvi
Stair Building Made Easy 855
Stairway, Constructing an Elliptical

207, 231. 253, 285, 307. 345
Stairways, Fire Proof 2
Stamped Steel Ceiling, Northrop

Jan. xvill
Stand, Design Wanted for Grand.. 24
Stands, Pagodas, &c. Designs Want
ed for Lunch 80
Standard Size of Bricks, The Brit
ish 32
Stanford University Library Build
ing 270
Stanley Concrete Mixer. The. .June xvi
Stanley Miter Box, The July xix
Star with the Steel Square, Making
a Five-Pointed 80. 153. 178, 259
State Association of Builders' Ex-
Changes, Convention of Pennsyl
vania 74
State Ventilation Law, New York. . 163
Station for Wabash Railroad, New. . 300
Statuary, Fine Example of Sheet
Metal 245
Steam Regulation 1
Steel Ceiling, Northrop Stamped

Jan. xviii
Steel-Concrete Building Material, A
New Mar. xvi
Steel-Concrete in Building Con
struction 325
Steel-Concrete Work of the Har
vard Stadium. The 302
Steel Corner Plate, The Parker

Mar. xvii
Steel Frame Buildings Fire Proof,
Modern 68
Steel Frame Construction in the
Baltimore Fire. 101
Steel Frame Vindicated. The 67
Steel Furnace, New Features of the
Leader July xvi
Steel Office Building, A Concrete. . . 140
Steel Plane. An All 40
Steel Radiators, The Kinnear-Hood

Mar. xvii
Steel Sheet Piling, A New Inter
locking 266
Steel Skeleton Frame Building, Col
lapse of a 123
Steel Square, Dividing a Circle by
the 24, 348
Steel Square, Finding Degrees with 236
Steel Square, Finding Lengths of
Rafters with the 213, 312
Steel Square, Making a Five-Pointed
Star with the 80, 153, 178, 259
Steel Square Pocket Book, The 267
Steel Theater Curtains 243
Steep Roofs, Flat Seam Roofing on 291
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Steps, Constructing Piazza 256
Stevens Automatic Springless Catch,

Sept. 40
Stone, Cleaning an Oil 80, 120, 180
Stone, Designing Retaining Walls of
Concrete or 177
Stone, Laying Out a Lintel Arch in 53
Stone, Lime and Cement Association
Meet 96
Stone. Retaining Walls of Concrete
or 151
Stone Walls, Securing Wood Trim to
Brick and 149, 180
Stone Work and Fronts of Pressed
Brick. Cleaning 16, 265, 312
Stones for Building Purposes, Arti
ficial 284
Storage Plant, Novel Cold 106
Store, A New Dry Goods 270
Store Building, Design Wanted for. 61
Store, Wanamaker's Philadelphia . . 194
St. Paul Steel Ceiliings and Side
Walls Dec 48
Strength, Is the Barn Frame of
Sufficient 84, 120
Strength of Floor Beams for Pub
lic Hall 49, 288
Strength of School Room Floors,

237, 347
Strengthening a School Building. 51, 178
Strike Agreement, An Anti- 327
Strike Last Year, Cost of Building
Trades 146
Striking Contrast, A 194
Structure of Reinforced Concrete,
A Business 319
Structural Building Trades Alliance 270
Students, Vacation Work for 269
Study for Mechanics, Reading and. 163
Style of Architecture, Residence in
Mission 164
Subcontractor, When Owner May
Retain for Lien of 54
Submission, Construction of Con
tract Regarding 54
Subway, An Interesting Incident in
Connection with the New York
City 56
Sufficient Strength, Is the Barn
Frame of 84
Suggestion Wanted for Bachelor's
Pipe Rack 51
Suggestions for a Dumb Waiter 178
Suggestions for the Ambitious Car
penter, Some 53, 80
Suggestions for Turning Spheres,
Some 115
Suggestions for Young Carpenters. . 50
Suggestions on Painting Hard
Wood, Some 48
Suggestions Regarding Prices of
Materials and Labor 50, 122, 152
Superintendence in Absence of Spe
cial Contract, Liability for 216
Supply Association, Convention of
National Builders' 73
Supply, Inside or Outside Cold Air

52, 83
Surety on Contractor's Bond, Re
lease of 216
Surfacer, Clement's New Solid Roll
Cabinet Feb. xiv
Swinging French Window, Con
structing a 51, 119, 181

T
Table, American Self Feed Rip
Saw Nov. 47
Table, Bicknell's Combined Jointer
and Saw Apr. xviii
Table Made of Various Shapes and
Colors of Wood 95
Table No. 3, Crescent Universal
Saw Nov. 46
Tables, Handy Lumber 32
Tampa, Florida, A House at 300
Tank Pipe from Freezing, Protect
ing 22
Tanks and Cisterns, Figuring Ca
pacities of 210
Tanks, Finding Capacities of Taper
ing 315, 349
Tar and Gravel Roofs, Laying 288
Tar and Slag or Gravel Roofs, Lay
ing 313
Tarred Paper or Roofing Felt, Paint
ing 242

Technical Institute, the Winona 326
Technical Schools in Germany 310
Temperature Regulation 1
Temporary Arch, Employer Not
Liable for Injury to Employee
by Fall of 287
Tenoning Machine, Heavy Oct. 48
Test of a Concrete Floor 147
Test of Baltimore Brick, Severe. . . 188
Test of Reinforced Concrete Floors 262
Tests of Metal Lath Partitions 298
Texas Builders' Exchange, Conven-
vention of the 28, 300
Theatr -, An Cpcn Air 32
Theater, Another New York 192
Theater, Chicago's New 308
Theater Curtains, Steel 243
Theater Erected in New York City
from Plans of John H. Duncan . . 45
Theater Fire, Responsibility for the
Irqnuois 68
Theaters, Sheet Metal Decoration
for 265
Thirty-Seventh Competition, Deci
sion in the 132
Tie, Excelsior Wall Aug. xyili
Tile for Wall Construction, The
Phoenix Hollow Jan. xvii
Tile Makers, Conventions of Brick
and 2
Tile Roofers' Agreement for 1904,
Slate and 65
Tile Roofing, Laying 49
Tile, The Willis Cresting May xvii
Tiles, Cement and Sawdust 28
Time for Apprentices, Shorter 131
Time for Completing Foundations. . 264
" Times " Building, Some Features
of the Now 195
" Times " Building to Be Increased,
Hight of New York 2
Tin Be Painted on the Under Side?
Should Roofing 350
Tin Roof in Montana, Specifica
tions for 224
Tin Roofs of Large Area Be Made
Satisfactory? Can 177, 213
Tin Roofing, Measuring 259
Tinison, Frame Dwelling Con
structed in Sections by W. E. . . 42
Titan (Tight-on) Sash Cord Iron,
The Jan. xvi
" Titan " (Tignt-on) Sash Weight
Iron, The June xvili
" To Be Done to the Owner's Satis
faction " 186
Tool Box, Designs Wanted for 180
Tool Chest and Four-Room Houses
Wanted, Designs of 314
Tool Chest Construction 180
Tool Chest, Handy June xix
Tool Chest Lid, Explanation Want
ed of Construction of 24
Tool Chest Lid, " W. S." Explains
Construction of 82
Tool, Goodell Boring Sept. 38
Tool Rest for Grindstone 16, 117
Tools, Arrangement for Holding and
Grinding 83
Tools, Care and Purchase of. .122,

236, 256, 314
Tools, High Grade Roofing. .. .July, xtx
Tools, Trials with 251
Tools, Workmen Buying Better.... 16
Tooth Roof for Machine Shops,
Saw 114
Topics By an Interested Reader,
Comments on Various 350
Tower, Constructing a Second-Story 315
Tower Framing, Novel Water 21
Trade, Contract Not in Restraint of 186
Trade Education, Advantages of a

193, 252
Trade Notes. . . .Jan. xix ; Feb. xvii ;
Mar. xix; Apr. xviii; May xviii;
Juno xx ; July xx ; Aug. xviii ;
Sept. 41 ; Oct. 48 ; Nov. 48 ; Dec 49

Trade School. Commencement Exer
cises of the New York 156
Trade School, Day Classes of the
New York 65
Trade School of the Massachusetts
Charitable Mechanic Association 326
Trade School The New York... 268. 326
Trades Agreements, New Phase of
Building 33

Trades Alliance, Structural Build
ing 270
Trades' Employers' Association, Na
tional Building 8
Trades in New York State, Rates of
Wages in the Building 146
Trades, Labor in the Building 1
Trades Strike Last Year, Cost of
Building 146
Trades, The Rate of Wages Per
Hour Paid in the Building.... .. 92
Training Schools, Growth of Manual 299
Treating Red Oak to Secure "Weath
ered Oak " Effect 74
Tree in the World, Largest 274
Trials with Tools 251
Trim to Brick and Stone Walls, Se
curing Wood 149, 180
Trimmings, Wood Mantels and Fire
Place Nov. 48
Trinity Building, Demolition of Old 100
Trinity Office Building, New 223
Triple Cylinder Lightning Flooring
Machine July xviii
Trowels, The Greyhound Cork Han
dle Plastering Mar. xvii
Truss Construction, Criticism De
sired of 236
Truss Construction, Criticism of... 291
Truss Construction, Criticism of
Scissors 312
Truss Construction for an Anneal- . .
ing Plant 150
Truss for Hall with Elliptical Ceil
ing 257, 312
Truss vs. Frame Barns 236
Truss Wanted for Gambrel Roof. . . 24
Turning Spheres, Some Suggestions
for 115
Twelve by Twelve Inches, What Is
the Exact Diagonal of 82
" Twin " Houses, Competition in
" Double" or 165, 201, 225
Two-Family House Competition,
Comments on First-Prize Design
in 149
Two Family House Competition, Re
plying to Criticism of First-Prize
Design in 177
Two-Family Houses, Competition in

107, 133, 279
Two Unique Southern California
Houses

.
68

U

"U. S." Roofing, Lincoin May xvi
Unemployed, London's 48
Unique Construction, A Dwelling of 95
Unique Southern California Houses,
Two 68
United States and Canada, Fire
Loss of the 16, 355
United States, Hendricks's Commer
cial Register of the 97
Universal Automatic Carving Ma
chine Feb. xv
Universal Design Book Dec 47
Universal Woodworker, Improved,

Dec 47

V

Vacation Work for Students 269
Vanes, Some Large Copper Weather 39
Variation in Brown Stone Fronts,
A 328
Varied Exteriors from the Same
Floor Plans 35
Variety Wood Worker, Solid Frame

Apr. xvii
Varnish for Oak Floors, Shellac or 100
Veneer, Fixing Marble 42
Veneered Doors July xvi
Ventilating a Factory Building,
Heating and 4
Ventilating Plant, Hospital Heating
and 356
Ventilating Sash Lock, The " G. B."

Feb. xlv
Ventilation, Good 247
Ventilation in Indiana Factories... 26
Ventilation Law, New York State. . 163
Ventilation, Necessity of 247
Ventilation of Hospitals. Heating
and 249
Ventilation of School Houses, Law
Covering 172



XIV CARPENTRY AND BUILDING.

Ventilator Fastener, Anderson's
Sash Lock and Aug. xvi
Ventilator, Slats for a Wooden 238
Ventilator, The Earle Aug. xvi
Veranda, Porch, Piazza and 212
Vertical Gas or Gasoline Engine,
Robertson's Oct. 47
Vertical Grain Flooring 278
View of the Labor Situation, A... 24
Views of a Labor Leader 248
Vindicated, The Steel Frame 67
Villages of " Carville. Cal." 328

W

" W. S." Explains Construction of
Tool Chest Lid 82
Wabash Railroad, New Station for. 300
Wage Scale of Chicago Painters,
Working Rules and 144
Wages and Cost of Living 87, 100
Wages and Hours of Labor in Build
ing Trader 292
Wages and Shop Rules of House
Painters' Association 95
Wages in Australia, Builders' 144
Wages in the Building Trades in
New York State, Rates of 146
Wages Per Hour Paid in the Bulld-
ign Trades. The Rate of 92
Wagner Building Bracket Hanger,

Aug. xvii
Waiter, Suggestion for a Dumb. . . 178
Walks, Making Concrete 97
Wall Construction, The Phoenix Hol
low Tile for Jan. xvil
Wall Plug, The Mottu Feb. xvi
Wall Sound Proof, Making Division 349
Wall Tie, Excelsior Aug. xviii
Walls, Cheap Concrete 269
Walls, Laying Out Circular Arches
in Circular 25, 55, 93, 127, 187,

219, 233, 260, 295, 322, 353
Walls of Buildings, Remedying
Dampness and Efflorescence in . . . 45
Walls of Concrete or Stone, Retain
ing 151
Walls of Concrete or Stone, Design
ing Retaining 177
Walls, Paint for Damp and Moldy. . 245
Walls, Securing Wood Trim to Brick
and Stone 149 180
Walls, St. Paul Steel Ceiling and
Side Dec 48
Wanamaker's Philadelphia Store... 194
Warehouse, A Large 346
Warren Street, New York, Repair
ing Stone Building in. 164
Washington School Heating System,
A 337
Water Proof, Rendering Cellar Bot
tom 257

Water Tower Framing, Novel 21
Way to Connect Conductor to Roof
Gutter, Best 258
Wearing Qualities of Cherry in Par
quetry Floors 120
Weather Strip, The Byler Dec 47
Weather Vanes, Some Large Copper 39
" Weathered Oak " Effect, Treating
Red Oak to Secure 74
Webster Groves, Mo., Colonial Resi
dence at 3
Wetmore Patent Glue Cooker, The

Mar. xviil
What Are Not " Extras " in Excava
tions 54
What Builders Are Doing 29, 57,
88, 129, 157, 184, 214, 239, 263,

293, 316, 351
What Is a Philadelphia Gutter?... 312
What Is the Exact Diagonal of
12 x 12 Inches? .-. 82
When Contractor Cannot Recover
Balance of Contract Price 54
When Contractor Will Be Entitled
to Extra Time for Owner's De
lay 186
When Owner Can Enter Adjoining
Premises 264
When Owner Is Not Liable on Agree
ment to Pay More than Contract. 264
When Owner May Retain for Lien
of Subcontractor 54
White Ash, Filler for 155
Whitewash Closely Resembling
Paint, A 181
Willis Cresting Tile, The May xvii
Willis Mfg. Company's Catalogue

Aug. xvii
Wind Bracing of Building 173, 178
Window, Constructing a Swinging
French 51, 119, 181
Window Construction, A Question
in Door and 52, 118
Window Frames, Metallic 354
Window Opening Apparatus, The
Lovell 39
Windows, Rule for Setting 21
Window, The Davis Automatic.. Dec 48
Windowless Building, The Largest. 114
Winona Technical Institute, The. . 326
Wood Floors, Laying Hard. .51, 122,

150, 152
Wood for Making Patterns 206
Wood in the Log, Coloring 234
Wood, Light Oak Finish on Pine. . . 191
Wood Mantels and Fire Place Trim
mings Nov. 48
Wood, Some Comments on Staining 61
Wood, Some Suggestions on Paint
ing Hard 48
Wood Trim to Brick and Stone
Walls. Securing 149. 180

Wood Worker, Solid Frame Variety
Apr. xvil

Wood Working Machinery, Cata
logue of 41
Wood Working Machinery, Cata
logue of " Oliver " Nov. 48
Woods and Marbles, Graining of.. . 113
Woods for Pattern Making, Season
ing 333
Wooden Houses, Elasticity of
Framework of 306
Wooden Ventilator, Slats for a 238
Wood Work, Estimating the Finish
ing of Interior 320
Wood Worker, Improved Universal,

Dec 47
Worcester Architect, Death of 300
Worden Parlor Door Hanger, The

July xvi
Work and Pressed Brick Fronts,
Cleaning Stone.. 16
Work, Estimates of Cost on Season's 33
Work, Expediting Foundation 172
Work, Fine Roofing Feb. xvii
Work for a Carpenter," Some Com
ments Suggested by " What Con
stitutes a Day's 289
Work for a Carpenter, Further Com
ments on a Day's 349
Work for the Carpenter, Cabinet. . 13
Work for the Students, Vacation. .. 269
Work on a Chicago Bank Building,
Quick 224
Work on a Modern Building, Rapid 66
Work, The Elements of Concrete

11, 40, 77
Working Rules and Wage Scale of
Chicago Painters 144
Workingmen's College in Australia,
Prospectus of 222
Workingmen's Houses, Model 176
Workmen Buying Better Tools 16
Workmen Good Citizens, Good 131
Workmen in Other Cities 248
Workmen, Registered 299
Workmen, Scarcity of Skilled 247
Worm Eaten Posts, Remedy for. .80, 180
Wright's Measuring Gauge Oct 47
Writing, A Promise that Need Not
Be in 216
Writing. Building Contract Requires
Claim in 264

Y
Yacht Club House, Design for 319
Yankee Automatic Drill No. 44

Oct. 46
Young Carpenters, Suggestions for. 50

Zinc for Roofing, Sheet 18
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Labor in the Building Trades.

One of the serious problem? confronting business men

just at the present time is the relation of organized labor

to commercial affairs. Especially important is this mat

ter to those engaged in the trades which are connected

more or less directly with the building industry, which,

perhaps more than any other, is the chosen field for the

assertion of authority by the labor unions. The past

few months have been marked by the curtailment of

building enterprises in various parts of the country,

caused partly by the many strikes and labor troubles

which have hampered operations, partly by the high

prices of building materials, and partly by the tightness

of money, which has made it difficult to negotiate loans
on a reasonable basis for large building schemes. Of
these the first mentioned factor has been probably the

most influential. The impediments placed by organized

labor in the path of builders and contractors have seldom

been so serious as they were this past summer. In New
York City, especially, the entire building industry was

paralyzed for months, when it should have been unusually

active, in consequence of the exacting demands of the
unions, which were met by the resistance of the asso

ciated employers. The influence of these disputes is far
reaching. Where building strikes are on there is not only

a stoppage of business in the many kinds of materials

which would enter into the structures and a disuse of the

tools of the mechanics, but factories, perhaps distant
from the scene, feel the effect in a diminished call for

their products. At the same time, an uneasy feeling is
engendered, capital becomes timid, and in this way busi

ness suffers in many directions and a damper is put upon
projected enterprise. This question has been with us for
many years, and a satisfactory solution of the problem
has yet to be found. It is generally recognized as idle to
talk of doing away with organized labor, since it is
proper for labor to do what it legitimately can for its
own protection and advancement. In view, however, of
the tendency of labor to go to unreasonable extremes in
some cases, it is a fact full of promise that there is so
general a disposition on the part of employers to come to
gether in this matter. But further, and this is the most
encouraging feature of the situation to-day, there is un
doubtedly a growing inclination on the part of the more
intelligent and broad minded representatives of both
labor and capital to seek some common ground upon
which they can agree to work, to the end of doing away
with the disputes which have been detrimental to the
interests of both in the past. A number of the more
far seeing labor leaders have recently denounced in un
qualified terms the unjustifiable and irresponsible strike
and the sympathetic strike, the latter of which has done
more harm in the building trades than in any other line
of industry. It is, perhaps, too. much to hope for a final
solution of the complex labor problem in the near future,

but it is gratifying to think that honest efforts are being

made toward such a desirable consummation.

Temperature Regulation.

The effort to introduce apparatus for maintaining a

given temperature in buildings, particularly school build

ings, has received substantial encouragement only within

the past few years. The benefits obtaiued by the use of
such apparatus are becoming more widely known, and

while considerable energy is still found necessary to se
cure the adoption of such systems in connection with

large heating systems, it is clear that it is accomplished
more easily than in the past. Sufficient business has been

developed to support several establishments devoted en

tirely to the production of electrical, thermostatic and

other devices required for automatic regulating systems.

Through their use many manufacturing operations and

mechanical apparatus are now governed automatically

and much more satisfactorily than heretofore when the

evenness of the temperature regulation depended upon

the intelligence anfi close attention of some employee,

r-r regulating the temperature and velocity of the air
supplied by force blast heating systems in churches,

schools and other large buildings, the superiority of the

modern method has been clearly demonstrated. The man

ufacturers are entitled to no little credit for their enter
prise in bringing devices designed for this purpose into-
more general use. Their efforts, however, have received
less encouragement at the hands of the heating contractor

and his customer than their appliances were entitled to.

The march of progress will not be stayed, however, and
whatever increases comfort and reduces labor must secure
recognition. Moreover, temperature regulation, in many

instances, accomplishes something more important than

this. It is conducive to good health, and on this ground
alone is worthy of careful consideration by all who have

to do with the installation of apparatus for heating build
ings. The use of such regulators in manufacturing plants

is a simple question of dollars and cents, and will be
settled on that basis ; but where the health and comfort

of school children and public audiences are affected, the

heating engineer and contractor is responsible for any

failure to utilize such advantages as are offered with

this end in view.

Steam Regulation.

There can be no question that the study of economy in

connection with the use of steam for beating apparatus

by the Germans is largely responsible for the tendency

toward the adoption in other countries of valves so con

structed as to regulate the quantity of steam to the neces

sities and to reduce the waste. Many specially con

structed valves and devices, more or less cumbersome

and that still need perfecting, are in use abroad. There
the demand for economy of fuel has induced investigation

and study to secure the highest efficiency from the fuel
used, and has also led the people to submit to the attach

ment to their heating systems of devices and apparatus

for the economy of fuel that would not be tolerated here.

While no effort to increase the efficiency and reduce the

waste has been expended by the average steam heating

contractor in this country, the practice and researches of

the Germans have not escaped the attention of the live

heating engineer. They have been an incentive to inves

tigations along similar lines, and several concerns which
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devote themselves to exploiting special systems of heating

have produced valves to be controlled automatically or by

a thermostat, and also valves to be regulated in accord

ance with the requirements, so constructed as to facilitate

the escape of air and the return of the condensed water

from the heating surfaces without any waste of steam.

At the present time there seems to be considerable activity

on the part of the investigators in this field to perfect

apparatus, particularly valves, that will make a satis

factory showing in efficiency, simplicity and cost. The

engineers long since solved the problem of designing

successfully operating two-pipe heating systems; they

then devoted their attention to the one-pipe and circuit

system, and fortunately they have not been satisfied

with their achievements, but are now earnestly interested

in the development of appliances that will reduce the

cost of heating systems by enabling fewer valves and a

smaller piping to be used, and at the same time reduce

the coal bill, while affording acceptable service. Every

confidence is entertained as to the success of their efforts,

and an equal confidence is displayed that their perfected

devices will find a good market and a growing demand.

Materials Used in Constructing Palace of Agri
culture at St. Louis World's Fair.

Some rather interesting statistics are obtainable in

connection with the construction of the Palace of Agri
culture at the World's Fair at St. Louis and which afford
one a faint conception, at least, of the magnitude of the
structure. It is stated that in the roof are 1,062,400
square feet of surface, requiring 500,000 pounds of roof
ing felt, which was covered with 600,000 pounds of pitch

and 3,375,000 pounds of gravel, thus making the com
bined weight of the paper, pitch and gravel 4,475,000

pounds. The bolts and rods used in joining the heavy

timbers weigh 529,000 pounds. There were also used
2250 kegs of nails, weighing 112% tons. There were 12,-

000 yards of plaster on the interior and 52,000 yards on
the exterior, also 18,000 casts of staff 8 feet long, and in
the construction of which was used 18,000 pounds of
fiber. There were required 252,000 pounds of paint for
the interior and an equal amount is said to have been
used in painting the exterior.
For admitting light to the building there were pro

vided 145,649 panes of translucent glass, each 18 x 23
inches, and requiring 10 tons of putty* for the setting.
In erecting the building there were 796 posts, 60 to 67

feet in hight, each made by joining and bolting together
four 10 x 12 inch timbers. There were 80 trusses, 106
feet long, each weighing 12 tons, and 536 smaller trusses
weighing 7 tons each. The framework of the construction
was completed by Caldwell & Drake, with a force of 750
men, in 46 working days, and the claim is made that if
the occasion had demanded faster work it could have
been done in 30 days.

Conventions of Brick and Tile Makers.

The Executive Committee of the National Brick Manu
facturers' Association have decided to hold the eighteenth
annual convention in Cincinnati, Ohio, February 1 to 13.
inclusive. At the same time will be held the sixth yearly
meeting of the American Ceramic Society. The head
quarters during the convention will be at the Grand Ho
tel, where facilities will be offered for exhibition pur
poses. In this connection it is interesting to remark that
the first convention of the Brick Manufacturers' Associa
tion was held in Cincinnati in September, 1886, when less
than 50 of those who had signed the call gathered for
the purpose of organizing the association. Since then the
membership has steadily grown, until it now numbers
over 500, and Secretary T. S. Randall expresses the be
lief that the coming meeting will be celebrated by a larger
attendance than at any previous convention.

The Iowa Brick and Tile Association will hold its
twenty-fourth convention on January 20 and 21 at Mason
City, Iowa.
The Wisconsin Clay Workers' Association will hold

its fourth annual meeting early in March at Portage,

Wis.
The Illinois Clay Workers' Association will meet at

Danville, lll., on January 5 and 6, with headquarters at
the Plaza Hotel.

Fire Proof Stairways.

It is interesting to note the views of our contem
poraries regarding matters of a local nature, more espe
cially if they contain suggestions of practical value. A
case in point is the comment found in a recent issue of
the Brickbuilder touching changes in the New York build
ing laws regarding stairways in fire proof buildings,
which is as follows:
However much question there may be as to the equit

able manner in which New York building inspectors are
permitted to exercise their discretion, the building law
of that city is in many respects the best in the country,
and it goes into scientific details to an extent that no
other municipal ordinance has followed. The changes
which from time to time have been made have been on
the whole judicious ones and in accordance with scien
tific knowledge, and if the laws are not rightly enforced
or do not always produce the best results, the trouble is
seldom with the wording of the statutes. One of the
latest changes is in regard to stairways in fire proof
buildings. Heretofore, a construction including iron
stringers, cast iron risers and slate or marble treads was
considered sufficient; but it was found by fatal experi
ence that the combined action of sudden heat and water
would so shatter either marble or slate that a platform
or tread might be totally inadequate to bear the weight
of a single individual. The law consequently now pro
vides that where slate or stone is used, such material
shall rest upon a solid tread of wrought or east iron.
Unfortunately compositions of concrete, which in our
judgment are quite as liable to disintegrate as either
marble or slate, are still allowed to pass the law. Un
doubtedly the most perfect construction which could be
devised for this purpose would be hollow terra cotta
blocks, which have been made to form the riser, tread
and soffit of each step in a single piece, and which can
be built up in place in same manner as some of the older
constructions in stone so as to be self supporting and not
requiring the use of steel.

The hight of the New York Times Building is to be
increased by the addition of two and one-half stories,
thus making the total 16 stories. The plans for the al
terations have been filed by Robert Maynicke, as architect
for the company who own the structure. It is intended
to take down the two upper stories of the present struc
ture and rebuild them with a facade of brick and lime
stone. The new stories to be added will be of terra cotta
with brick backing. A new passenger elevator will also
be installed, the entire cost of the improvement being
placed at $160,000. The preseut structure was built in
1SS7, and replaced the original Times Office, which was
on the site of the Old Dutch Church. It is thought that
the plan to add to the hight of the present Times Build
ing is in anticipation of converting it to office purposes
when the Times will occupy its new home, now under
construction, at Broadway and Forty-second street.

The convention of the National Association of House
Painters and Decorators of the United States and Canada
will be held in the Temple Building at Toronto, Canada,
on February 9 to 12 inclusive of the coming year. The
headquarters will be at the King Edward Hotel, and it is
expected that Uie convention will mark the beginning of
a new epoch in the history of the Master Painters' Asso
ciations. ,.
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COLONlAL RESlDENCE AT WEBSTER GROVES, MO.

WE
take pleasure this month in bringing to the at

tention of our readers a Colonial residence erected

a few years ago in what may be termed a suburb of the

city of St. Louis. The half-tone plates which accompany

this issue are direct reproductions from photographs

taken especially for Carpentry and Building. One plate

shows the appearance of the finished house, and the other

a view in stair hall looking toward the rear of the

building. A careful study of the floor plans will show
the disposition of the interior space to be such as to pro

vide a large reception hall on the first floor, which ex

tends practically the entire depth of the building, the

main stairs rising about midway and landing near the

feet and of the second 9 feet 6 inches, all in the clear.
The girders in the cellar are constructed of three 2x8
inch pieces, set 2 inches below the ceiling, with 2x4
inch pieces nailed on each side to receive the joists. The
sills are of the boxed variety, and anchored with %-inch
bolts every 8 feet and 18 inches each way from the cor
ners. The bolts are fastened to 2 x 4 inch pieces 2 feet
long, built in the wall 3 feet below the sill. The first and
second story joists are 2 x 10 inches, the collar beams
and rafters 2x6 inches, placed 24 inches on centers, with
hip rafters 2x8 inches and valley rafters 4x8 inches.

Front Elevation.— Scale, % Inch to the Foot.

Colonial Residence at Webster Groves, Mo.—A. Blair Riding ton, Architect.

center on the second floor, from which all the principal
rooms are readily accessible. At the right of the recep
tion hall is the parlor, connecting with a library in the
rear, these two occupying the depth of the house. To the
left of the reception hall is the dining room, which con
nects with the kitchen beyond by means of a commodious
pantry, provided with butler's sink, cupboards, store
closet and other equipment in keeping with a modern up
to date dwelling. From the kitchen a flight of stairs
leads to the cellar, while from the back hall a flight leads
to the rear of the second story, and lands near the store
closet and servant's room. On the second floor are three
sleeping rooms, a children's room, a sewing room and
a bathroom, all provided with clothes closets of ample
dimensions.
According to the specifications of the architect, the

house rests upon a foundation of rubble masonry and
covers an area 41 feet 10 inches by 38 feet 8 inches. The
hight of the cellar is 7 feet 3 inches ; of the first story 10

The studs are 2x4 inches, placed 16 inches on centers,
and have a row of zigzag bridging throughout each story.
The exterior wall studs are 2x6 inches, studs being dou
bled at the sides of openings and trussed over door and
window openings. The porch joists are 2x8 inches, and
are carried on double girders resting on cedar posts which
extend to a rock footing 3 feet in the ground. The raft
ers and ceiling beams are 2x6 inches and 2x4 inches,
respectively, placed 24 inches on centers.
The outside frame of the house is covered with 1-inch

yellow pine sheathing, placed diagonally for a hight of 8
feet on each corner. On the sheathing are two layers of
rosin sized sheathing paper well lapped, this in turn be
ing covered with siding laid 4 inches to the weather. The
roof is covered with Oregon cedar shingles.
The first and second stories of the house have a dou

ble floor of 1 x 6 inch yellow pine, laid diagonally, while
the attic is floored to the plate, with 3%-inch face yellow
pine flooring. The library, dining room and hall have a
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top floor of 2V£-inch face yellow pine, while the second
floor and the balance of the first have a 3%-inch face yel
low pine top floor, laid after the plastering was finished.
The porch floors are of 1%-inch pine, laid with white lead
joints. The third story balcony has a tar roof under it so
as to avoid any possibility of leaking.
The trim throughout the house is of 5-inch molded

plaster finish, with turned corner blocks and molded
plinths, with 10-inch base and lip molding, except in the
main portion of the first story, where they are mitered
and have one member head mold. All interior finish is of
cypress, with doors, panel backs, &c, to match. The
kitchen, bathroom, rear hall and rear stairs have a 3V4-
inch molded wainscot cap and base. The entire first and
second stories, as well as the finished portions of the

Heating and Ventilating a Factory Building.

The heating and ventilating of modern shops and fac
tories are important considerations, though in many of
the older works they do not appear to have been consid
ered at all. It is, of course, not only a question of com
fort for the employees, but also one for the employers.
Formerly the hands often had to work during the cold
winter months with the temperature so low as to necessi
tate the wearing of extra heavy apparel during working
hours, and benumbed fingers were quite common, while1 a
stove in one end of the works tried to heat the entire
area of the shop. The fan system of heating and venti
lating has now so altered these conditions that it is no
longer difficult to solve the problem of heating and ven
tilation in large apartment houses, wood working estab
lishments, &e.
The fan system consists primarily of a centrifugal fan
or blower, with heating coils and a system of piping for
air distribution. The air is drawn into the building

Side (Right) Elevatioa.—Scale, % Inch to the Foot.

Colonial Residence at Webster Groves, Mo.

attic are lathed and plastered, while the kitchen, rear
halls and stairs and bathroom have Stone brand cement
wainscot 5 feet high, troweled to a smooth finish and
tooled into tiling. The library has a rough sand finish.
In the laundry is a 20 x 30 inch cast iron sink with
Fuller bibbs. In the .kitchen is a 20 x 30 inch enameled
lron sink and a 40-gallon galvanized iron boiler. In the
bathroom is a low, roll rim, enameled iron, French pat
tern bathtub, 5 feet long, with Fuller combination bibbs
and nickel plated fixtures ; a water closet with low down
tank and a 15 x 17 inch oval stone china bowl, with 20 x
30 x 10 inch white Italian marble slab with brass nickel
plated brackets.
The house is wired for incandescent lighting and elec
tric call bells, and is heated by a Front Rank steel fur
nace, with registers as indicated on the plans, made by the
Front Rank Steel Furnace Company of St. Louis.
The building here shown was built for Prof. Ernest R
Kraeger in Webster Park, Webster Groves, Mo., in ac
cordance with drawings prepared by A. Blair Ridington,
architect, of 620 Chestnut street, St. Louis. Mo.

through the heaters, warmed either with exhaust or live
steam, and distributed under a slight pressure through
pipes or ducts having suitable outlets in the shops. The
advantages of such a system are: The heater or heaters
can be situated centrally in the basement of the build
ing, thus saving in cost of attendance and preventing
damage from freezing up steam pipes in exposed places;
that the air supply and the temperature are under per
fect control ; that the temperature is capable of regula
tion for different rooms; that drafts are nearly elim
inated and that any required volume of pure air can be
supplied, and, in addition to this, the system has the
great advantage of combining heating with ventilation.
As a practical illustration of heating and ventilating

a large wood working establishment, a brief description
of a furniture factory, at Medina, N. Y., is here given,
says a recent issue of the Wood Worker. This plant was
installed in the fall of 1902, in three separate buildings,
having a total capacity of 487,000 cubic feet. The build
ings, although standing in an open space, are not greatly
exposed to winds. The largest building, containing the
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apparatus, consists of basement with two stories above,

each forming an entire room, with ceilings 13 feet high.
At the northern end, and adjoining the main building, is
the dynamo room. The second building consists of three
stories, the lower story containing one room, the second
floor three rooms and the third one. The third building
has two stories. The first story is occupied by the wood
shop, in the northern end of which is the carving depart-

shop, which has a northern and western exposure, with
nearly one-half glass surface; this part having also an
unceiled roof, which is 22 feet above the floor, allowing
the warm air to rise and become rapidly cooled.
The apparatus, which is located in the basement of

the first building, consists of a three-quarter housing
double discharge fan, with a 92-inch blast wheel, directly
connected to a 7 x 8 inch side crank engine and drawing
through six sections of heater. The air is taken entirely
from outside. The main discharge of the fan is hori
zontal, and supplies the first and second mentioned build
ings, the small vertical discharge supplying the third
building alone.
From the fan discharge two horizontal branches are

taken through the basement. Four vertical risers from

Foundation. Attic and Roof Plans.

Second Floor.

Colonial Residence at Webster Groves. Mo.—Floor Plans.— Scale, 1-16 Inch to the Foot.

ment. That part of the second story directly over the
wood shop is without ceiling and was not intended to
be heated ; however, the piping for the entire building
was placed in this part, with drop pipes leading to the
lower floor. All the buildings are of wooden frame con
struction, with one thickness of matched boards and
tarred paper on the outside of the joists and one thick
ness of tarred paper and matched boards on the inside,
making a very warm construction. With one exception,
all the rooms are floored and ceiled with matched boards.
There is, however, considerable glass surface, especially
in the carving department at the front end of the wood

these horizontal branches supply the first and second
floors of the first building, while a continuation of one of
these branches supplies all three floors of the second
building. The vertical discharge turns abruptly over and
leads through a horizontal protected pipe to the second
floor of the third building, whence it divides into two
branches, from which three drop pipes lead to the first
floor and horizontal discharges to each of the three
rooms on the second floor. Thus each room, large and
small, is supplied, summer and winter alike, with fresh,
pure air. The workmen no longer complain of cold and
drafts, but find it a pleasure to labor under such comfort-
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Elevation of Doors in Parlor, Elevation of China Closet.— Scale, % Inch
Dining Room, Library and to the Foot.
Reception Hall.—Scale, %
Inch to the Foot.

Elevation of Main Cornice, with Details of
Pilaster.— Scale, % Inch to the Foot.

Miscellaneous Constructive Details of Colonial Residence at Webster Groves, Mo.
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able circumstances. It is safe to say that the fan sys
tem, as applied to heating and ventilation of large fac
tories of this character, will soon obliterate entirely the
old and antiquated methods which have so long been in
use.

Concrete Column Foundations.

In the construction of the new building of the New
York Historical Society on Central Park West, between
Seventy-sixth and Seventy-seventh streets, this city, an
interesting problem developed in connection with the
foundations. The building is three stories in hight, with
a basement floor only 12 feet below the level of the curb,
although the foundations extend to an average depth of
75 feet. In referring to the difficulties encountered in
the execution of the work, the senior member of York &
Sawyer, the architects who planned the structure, de
scribes the method of procedure as follows :
" When we had uncovered a few feet of the surface

earth we saw that the whole lot was a mud hole, pure
and simple. Although the building is to cover a very
large area in proportion to its hight, and hence the
weight per square foot of area is proportionately small,
it was impossible to begin operations until we struck bed
rock. Borings were made, and they developed unex
pected difficulties. In some instances a depth of less than
20 feet was reached when apparently solid rock was
struck. As it has turned out, however, we were work
ing on ' made ' ground. The rocks we found to be bould-

Plan of Newel Post.—Scale,
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rooms, having accommodations for 4500 pupils. The
offices of the principals will be on the first floor, and the
main entrace will open directly on the stairways leading
to the auditorium, the gallery of which is on the first
floor level. This auditorium will seat 1600 persons, and
will have its main floor in the basement proper.

A House of Beer Bottles.

Aside from its being famed on account of its vast
mineral resources, Tonopah, Nev., also occupies the
unique distinction of numbering among its inhabitants

a man who is able to live in a glass house, and throw
unlimited quantities of stones at the same time without
suffering any of the serious inconveniences popularly
supposed to surround such an association. Not a tree
grows within 60 miles of the great mining camp, and very
naturally building material and fuel bring all sorts of
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Details of Stair Construction in Colonial Residence at Weoster droves, Mo

ers, which had been used in filling in the lot. To sink a

caisson in such soil was out of the question, as the blast
ing necessary would have destroyed any caisson ever
built. Accordingly concrete columns were decided upon.
The mud was cleared away, the boulders blasted out,
and the excavations continued down to solid rock. Once
the concrete columns were finished the bridging them
over with structural steel was a comparatively easy mat
ter, and the completion of the basement and retaining
walls took little time."
The relation of the amount of actual construction be

low ground to that above is approximately as two to one,
the hight of the building being about 36 feet. Under the
present style of construction the average proportion of
the depth of foundations to the hight of the buildings
themselves is about as one is to six.

A Large Public School Building.

What is said to be the largest public school building
ln the United States is about to be erected on the north
side of Hester street, between Essex and Norfolk streets,
New York City. It will be six stories in hight, with base
ment and sub-basement, and will be in the French Ren
aissance style of architecture. The cost is placed at
$51ff,000. The interior will be divided into 100 class

fancy prices, the commonest kind of lumber selling for
$66 per 1000 feet, while inferior grades of scrub cedar
command $22 a cord. Consequent upon this condition,

various subterfuges are resorted to in the architectural
make up of Tonopah. There are houses made of straw,
of burlap sacks trimmed with blue jean overalls; of tin
from 5-gallon oil cans; of dry goods and cracker box
lumber ; of mud, stone, tents, cloth—in fact, almost every
sort of contrivance is resorted to as a makeshift for a
place of habitation ; but it has remained for William F.
Peck, a miner, to devise a house in a class by itself. He
has constructed of empty beer bottles a house 16 x 20
feet in the clear, with ceilings 8 feet high, and containing
two rooms. It was built in October of last year by Mr.
Peck entirely unaided, at such odd moments as he could
spare from his regular duties at the mine. Ten thousand
empty beer bottles were incorporated in the structure.
The inside walls are plastered with mortar, which is
spread to a depth sufficient to cover the protruding bot
tle necks, thus making a smooth surface. Mr. Peck, says
the Kansas City Star, lived all last winter in his peculiar
abode with his wife and two children, a girl of seven and

a boy of three years, and says, while the temperature in
many residences of Tonopah reached the freezing point
quite often, his family found their glass house exceed
ingly comfortable at all times.
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NATlONAL BUlLDlNG TRADES EMPLOYERS' ASSOClATlON.

AFTER
a session lasting three days a convention of

building contractors from all over the country per
fected the preliminary organization of a national asso
ciation, to be known as the National Building Trades Em
ployers' Association. On the floor of the convention were
seated 168 accredited delegates, representing 123 asso
ciations in 71 cities, embracing 18 States of the Union.
The call for this association was issued by the Chicago
Building Contractors' Council, of which W. B. O'Brien is
president and E. M. Craig secretary, the object in general
of the association being to secure freedom to the building
contractor from the long series of oppressions and injus
tices to which he has been subjected by labor organiza
tions and their walking delegates.
When the convention met Thursday morning, Decem

ber 10, it soon became evident that there were two
widely differing sentiments among the members. The
New York Building Trades Employers' Association, repre
sented by Benjamin D. Traitel and James R. Strong, was
soon recognized as the leading exponent of the closed
shop idea. As is well known, building contractors in New
York City have an arrangement with the labor unions, on
the one hand, and the supply men, on the other, by which
it is difficult for out of town contractors to successfully
bid on work in the city. These gentlemen made a valiant
fight for the adoption of the same plan in other cities.
On the other hand, the overwhelming sentiment of the
delegates from every point, except possibly Washington,
D. C, and Buffalo, N. Y., seemed to be in favor of an
organization that should stand for the open shop. The
sessions of Thursday and Friday and the morning ses
sion of. Saturday were devoted to an effort to find some
ground on which these two widely differing elements
could unite, but without avail ; and Saturday afternoon
and evening a platform was adopted and resolutions
passed which practically pledge the association to the
open shop idea in the following preamble:

Objects Slated.

The objects of this association shall be to promote and
protect the interest of its members ; to maintain just and
equitable treatment in their relations with each other
and with their employees ; to promote and protect the
business interest of the members of this association, to
the end that the confidence of the building public may be
sustained, and that continued and uninterrupted pros
perity in the building industry may be assured ; to en
courage the formation of associations of contractors in
every community in the country, all in strict conformity
with the Constitution and laws of the United States ; but
there is no intention, nor shall there be any action, on
the part of this association to control or in any way deal
with prices or restrict competition.
A resolution was formed, with the following eight

cardinal principles as a basis of the dealings of the em
ployers of the association with their employees :
1. No limit to amount of work a man can do in a day.
2. No restriction to use of machinery and tools.
3. No restriction to use of manufactured materials, ex

cept prison made.
4. No person to have the right to interfere with work

men during working hours.
5. The use of apprentices shall not be prohibited.
6. The foreman shall be the agent of the employer.
7. All workmen shall be at liberty to work for whom

soever they see fit.
S. All employers are at liberty to employ and discharge
whomsoever they see fit.
Resolutions were also passed, heartily indorsing

President Roosevelt's decision in maintaining in Govern
ment service the principles of the open shop.
The adoption of the open shop principles made it im

possible for the New York City delegation to ally itself
with the National Association, and the delegates from
Buffalo, New York and Washington, D. C, also refrained
from pledging their alliance until they should return and
receive instructions from their associations.
During the last session of Saturday, the following

general officers were elected to hold office until the next

annual meting, which is to be held on the third Tuesday
of January, 1905, at a place to be selected by the Execu
tive Committee :
President, Wm. D. O'Brien of Chicago, 1ll.
First Vice-President, H. C. Gillick of St. Louis, Mo.
Second Vice-rresident, Thomas H. Doane of Provi

dence, R. I.
Third Vice-President, C. J. George of Detroit, Mich.
Secretary, E. M. Craig of Chicago, III.
Treasurer, S. Keigley of Pittsburgh, Pa.

Executive Committee to Carry on Active Work.
The work accomplished during the six sessions held

in the three days' life of the convention was indefinite
and general, but an Executive Committee was appointed
on which should sit one member from each State repre
sented, this committee to have wide discretionary powers
in perfecting the organization and inaugurating its work.
The Executive Committee consists of the following mem
bers:
Geo. H. Asire of Logansport, Ind.
John M. Hartwig of Peoria. 1ll.
H. R. Edwards of Racine, Wis.
A. E. Pearson of Orange, N. J.
A. C. Swayze of Kansas City, .Mo.
C. J. George of Detroit, Mich.
J. C. Loomis of Cedar Rapids. Iowa.
Albert Neukom of Toledo, Ohio.
J. C. Wilson of Pittsburgh, Pa.
J. Henry Miller of Baltimore, Md.
11.C. Wood of North Adams, Mass.
L. D. Campbell of Duluth, Minn.
Milton Council of Topeka, Kan.
John H. Harte of Omaha, Neb.
A. Mungiven of Providence, R. l.
The president, first vice-president, secretary and treas

urer of the association itself are ex-o/ficio members of the
Executive Committee.
This committee will meet in Chicago in about 30 days,

at which time it will pass upon the constitution and by
laws drafted by the Special Committee for that purpose
as described below, decide upon what shall be the dues
and assessments, discuss and decide upon means for
widening the scope of the association and inaugurate a
propaganda on behalf of the association which shall have
for its ultimate object the enrollment of every employing
association connected with the building trades in the
United States.

Committee on Constitution and By-Laws.

A Special Committee of ten members was appointed
to draft constitution and by-laws. It is understood that
this committee will begin its labors immediately in this
direction, reporting to the Executive Committee for final
approval. The personnel of the committee is as follows :
R. A. Edgar of Columbus, Ohio.
Chas. F. Buente of Pittsburgh, Pa.
John Bonnett of Milwaukee, Wis.
P. C. Campbell of Grand Rapids, Mich.
Adam Bauer of St. Louis, Mo.
H. C. Wood of North Adams, Mass.
F. T. Houx of Sioux City. Iowa.
C. F. Byrne of Chicago, Ill.
J. H. Miller of Baltimore. Md.
R. M. Abercrombie of St. Joseph, Mich.

Speculation and Misinformation Rife.
Inasmuch as all the sessions of the association were

secret, much of the material published in the Chicago

dailies and thus disseminated widely throughout the
country is entirely erroneous, representing the imagi
native powers of the representatives of Chicago papers
who hung about the outskirts of the meeting hall. The
fact is, as is outlined above, the real work and the defi
nition of the powers and methods of the association have
been left largely to the Executive Committee, and will
not be defined until that committee shall have met and
completed its work.
A spirit of intense earnestness actuated the delegates

who attended this convention. They all spoke in the tone
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of men who had reached their last ditch and were deter
mined to adopt some basis of concerted effort that would
restore to them at least some of their inherent and con
stitutional rights.

The Banquet.
Members of the association, with their guests and

supply men to the number of 300 or more, sat down to a
banquet in the Auditorium banquet room at 8 o'clock
Friday night, December 11, as guests of the Building Con
tractors' Council of Chicago. W. D. O'Brien, Chicago,
was toastmaster, and his opening toast to the President
of the United States, " The Man Who Dared to Say ' No,' "

was received with uproarious cheers and applause.
F. P. Bagley, a Chicago marble dealer, answered to

the toast of " Organization." He stated that a year ago
marble manufacturers of the leading cities of this coun
try were conducting their business with difficulty, and
that this condition was particularly distressing in the city
of Philadelphia. The dealers did not fctand together and
the unions did. It reached the point where unions forced
the marble men to pay ten and eleven hours' pay for
eight hours' work, reducing the Philadelphia marble in
terest to a point where the work in that city was done
by outsiders, and the local men could only take the small
jobs which no outsider wanted. The same condition ex
isted in Chicago, but in a little less aggravated form.
Finally the manufacturers, in February, 1903, from 12
cities outside of New York and New England, met at Pitts
burgh and formed an asociation, at which they decided
to handle their business on a national basis. The Ex
ecutive Committee of the new association met the grand
officers of the national marble workers' union at Buffalo,
and after a three days' session passed what is known as
the Buffalo resolution founded on the rules that had
worked so successfully between the stove manufacturers
and the iron molders. Among the cardinal principles of
this agreement was that conciliation, not arbitration,
should prevail, equal numbers of both employing and
employed classes meeting and coming to a decision with
out a referee. The hours of labor were reduced to nine
hours at the same wages the men had been getting in some
cities for ten to eleven hours' work, and the labor officials
specifically agreed that competing firms not members of
the association were to be compelled to come to the same
basis. A little later members of the association discovered
that the national labor organization had openely violated
its agreement and furnished men to set work made by
outsiders who were compelling the marble workers to
labor 11 hours in their shops, and subsequently the same
labor officials coolly informed the association that the
Buffalo resolutions would no longer be respected. Dis
gusted at this treatment, the association met and decided
to fight for their rights thereafter on the open shop basis,
and notices were posted in all factories, stating specifi
cally the reasons for this move. The result of this dis
regard of agreement on the part of labor leaders is that
to-day 40 factories in 12 leading cities, except Chicago,
are running on the open shop basis and union men are
working in these shops where places were left for them.
The same thing would have been accomplished in Chicago
had it not been for the steam power council, who pulled
their engineers out of the factories, leading to a quick
massing of the employing interests for protection in a
secret organization. Seeing that the employers had
formed an undivided line of defense, the unions weakened
and asked the privilege of going back to work, the non
union men employed in the meantime to be discharged.
This the employers refused to do. The next move on the
part of the unions was to try to fight local dealers and to
allow contractors from Baltimore, Cincinnati and other
cities to enter this market and compete with the local
interests. In two prominent cases—the New Granada
Hotel and the Hartford Building —the owners have stood
by the marble contractors and refused to consider bids
from outeldc sources. To-day as a result of the oppressive
measures lnaugurated by the labor leaders 40 or 50 manu
facturers of marble in 12 cities have firmly organized and
ara working in harmony.
Another feature of Mr. Bagley's address was a state

ment that 30 days after they had made their Buffalo
agreement to employ none but union men the quality and
quantity of work dropped to the basis of ruinous ineffi
ciency ; that the whole time and effort of their foremen
had to be devoted to endeavoring to encourage and urge
the men to do the work for which they were paid, and
that notwithstanding this falling off in quality and quan
tity of product members of the union were actually fined
repeatedly for doing more than they should. The esprit
du corps of the shop was gone, and good men, willing to
work honestly in the interest of their employers, were
afraid to do so. Mr. Bagley insisted that the only means
by which the open shop policy could be maintained by the
members of the Building Contractors' National Associa

tion was by absolute loyalty to the organization on the
part of every member. " We can be free," said he, " if we
are brave enough to use freedom. The advantages of a
free country are dependent upon the realization of the
responsibilities that come with freedom."
H. C. Gillick of St. Louis, whose .address was on the" World's Fair Builders," paid a tribute to the soldiers at

Valley Forge, suffering in defense of their rights denied
by foreign oppressors, as being the real builders of the
Centennial at Philadelphia in '76, of the World's Colum
bian Exposition in Chicago in 1893, and of the World's
Fair next year. He stated that had it not been for
tyranuy in another form—the unjust demands of labor,
both in the shop and on the ground—the St. Louis Fair
would have been ready in 1903, the centennial anniversary
of the Louisiana Purchase. His tribute to President
Roosevelt as a man who had the courage to uphold the
Constitution in the face of the storm of threats on the
part of labor was received with great and prolonged ap
plause.
Wm. Powell of Pittsburgh delivered the most eloquent

and finished address of the evening. He said that em
ployers were now in the position of " Faithful " in " Pil
grim's Progress." They were beset by lions not only in
front but on every hand, but that if they but had the
courage to stand together they would discover before long
as did Faithful that the lions were chained. " We have
rights," said he, " and we will obtain them if we stand
on the platform which we shall form in this convention
regardless of individual loss of money and time." He
outlined this bill of rights :
1. The right to employ or discharge whom we please.
2. The right to pay what wage the work is worth, the

employer to be the judge and supply and demand the
jury.
3. The right to demand a full day's work for a day's

pay.
4. The right to demand that no superintendent be a

member of any organization while acting as superin
tendent.
" With these rights well in mind," said he, " standing

shoulder to shoulder, we may entertain the hope some
day of having the power to run our own business. The
contractor in the last few years has had to be as gentle
as a dove and as meek as a lamb ; he has had to have the
skill and patience of the spider, and he has had to work
16 hours himself to his workmen's eight."
The following figures were given by the speaker as an

example of the influence of labor unions on the building
operations in the city of Pittsburgh : In 1901 the value of
work done in Pittsburgh was $23,867,160; in Allegheny,
$2,748,125; balance of county, $6,318,300; total for city
and county in 1901, $32,933,585. In 1902 this fell to $30,-
547,000, and in 1903 it will be $2,300,000 less; this in
the face of unprecedented prosperity in the city of Pitts
burgh up to a few months ago, and the insistent demand
for more buildings with capital ready to put them up.
" Owners," said he, " have plans for buildings worth
hundreds of thousands of dollars that are laid on the
shelf, not so much because of the excessive cost of labor
and materials, but because of the very great uncertainty
and the knowledge that the construction of the buildings
would require double the time it should. Hundreds of
thousands of dollars' worth of work is unfinished to-day
which should have been done months ago but for repeated
strikes. Let us stand together," urged the speaker,
" marching shoulder to shoulder, until we perform this
God given mission—God given because, while it is better
for ourselves, it is also infinitely better for our men and
the general country."
Victor Falkenau of Chicago, contractor, gave a witty

address on " Agreement." and told at some length of the
struggles which the building trades went through in 1900.

An indication of the spirit of the evening was the
cheering and applause that greeted a topical song ren
dered by the Glee Club, the refrain of which ran :

" Contractors, you shall be free,
When shops are open wide."

James R. Strong of New York spoke on " Benefits of
National Organization," and showed how the formation
of such an organization is in regular process from the
local organization. At first local organizations in indi
vidual trades find that it is necessary for them to band
together for mutual protection because of interruption
from the unions of allied trades, making a central local
employers' organization necessary. Then it is discovered
interference by contractors and labor interests in other
cities make a national organization necessary to cope
with the great power of the labor organizations. The
aims of the national organization are necessarily broader
than those of the local organization. The interchange of
ldeas, for instance, of 200 men, such as had been gathered
in convention hall that day, has been of inestimable
benefit to each individual. United action is necessary,
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and with this united action it will doubtless be possible
to accomplish justice without a national lockout; but
should it be necessary to declare a national lockout, every
member of the association should sink his personal in
terest in the good of the cause. This association will be
a power acting on conservative and broad lines, and any
conclusion that is arrived at by so great a body of men
is sure to be pretty nearly right. The organization should
have the power to stop building operations in any city if
necessary. " We are here for fair dealing," said he,
" but if, after giving the laboring men every opportunity
to earn good wages in exchange for honest work, they
make unjust demands, then comes the time for action."
W. C. Gindele, a Chicago contractor, delivered an

address on " Organized Effort," quoting liberally from
an address delivered by W. H. Hunt of Cleveland before
the Builders' Exchange in December, 1902. Mr. Gindele
stated that it was not an impulse but a natural law that
led to the organization of labor and the organization of
the employers. Organized effort is the secret of develop
ment in commerce and industrial law. The spirit of fra
ternity and of mutual protection and advancement is the
key note of our civilization. The contractors have a
righteous cause. Trade, commerce and business organi
zation mean more to the man who believes in organiza
tion as an institution than any other factor of our
civilization. The vocation of the builder is pre-eminently
significant of creation and advancement. The builder
occupies the middle ground between producer and con
sumer. His prosperity is the nation's prosperity ; his
adversity is the nation's loss. In following out the plans
of the association success can be reached by studiously
avoiding criticism and fault finding, by a spirit of broad
conservatism and by determination to stick together.
Hon. John Griffiths of Chicago said that confidence

is all there is to life and that by the exercise of mutual
confidence the members of the association could accom
plish much.
E. M. Craig, secretary of the association, who is also

secretary of the Chicago Building Trades Council, was
cheered "to the echo and given much credit for the suc
cessful organization of this present association.

A New Flooring Material.

A new form of concrete flooring, which consists essen
tially of hollow tubes of mortar and iron, and which is
claimed to be fire proof, has just been brought out by an

architect named Siegwart, in Lucerne, Switzerland. Our

consul at that place, Henry H. Morgan, writing under re

cent date to the State Department concerning this new

flooring material, says :
" It is claimed that this system is an improvement on

the inventions of Monnler, Hennebique, Koener and

others. It consists in manufacturing, in a factory, the
mortar into hollow beams for forming a floor or roof ready

for delivery to the builder —one which can be laid to
gether on the supporting walls without planking. By this

means one floor after another can be laid in a very short
time, and the floor so laid can be used to work upon at

once without scaffolding.
" This appears to me as a great advantage compared

to the usual devices of stone, plaster, &c, which are de

pendent largely upon temperature and weather, and in

all cases must be left for some days to dry before they

can be walked upon.
" One advantage claimed for the Siegwart system is

that no workmen are required other than the ordinary

laborers. Another fact which should be considered is

that armored beams which are made in the building can
only be depended upon for uniformity when the mortar
is mixed in exactly the same proportions and when it is
not influenced by shocks, frost, or rain during the time of
setting. When this work is done in the factory it is far
easier to secure uniformity and protect the beams against
weather conditions.
" The beams manufactured at Lucerne have a uniform

breadth of 25 centimeters (9.84 inches), and are manu
factured in five sizes—viz. : 9, 12, 15, 18 and 21 centi
meters (3.5, 4.7, 5.9, 7.08 and 8.36 inches) high, accord
ing to the length of span and load. Th».size of the iron
rods in the beams is between 5 and. 10 millimeters (1.96
and 3.9 inches), and generally six such rods are used in
each beam. Two of these rods are laid parallel with the
under border of the beam, and the other four are bent
upward into the form of a knot at the ends in order to

strengthen their holding power. The proportion of ce
ment with coarse sand is 1 to 4. Though the beams are
made hollow, they have the same supporting power as
though they were solid, with a great reduction of weight.
This is an important factor where freight charges are to
be considered. The beams, being hollow, offer also more
favorable conditions for heating. The sides are ridged,
so that the cement for joining them together can enter
into the vacant spaces and thus form a solid mass. The
laying together of the beams is done exactly as with
wooden beams.
" The beams are supplied in different lengths. In

Lucerne they are made up to 5.5 meters (18 feet) long;
in Italy and Germany, up to 6.5 meters (21.3 feet) long,
and in Russia, up to 7.5 meters (24.6 feet) long. They
can be used, in addition to floors, for terraces, roofs, stair
case supports, and for walls where there is a side pres
sure, as, for instance, in coal bunkers, warehouses, &c
It has been demonstrated that with a load from four to
five times as great as the normal the beams have only
bent to the extent of 1 or 2 millimeters (0.0394 and 0.0788

inch).
" The chief advantages claimed for these beams are :

Great supporting power and security from fire; they
come dry and hard from the factory, and can, therefore,
be used at once as floors for working on ; greater facility
and speed in building are secured by their use ; freedom
from excess of heat and cold by reason of their being hol
low ; thickness of completed floors is reduced by their
use ; the beams can be used as a heating floor by sending
warm air through them.
" The manufacture of the beams as practiced in the

Siegwart Beam Factory in Lucerne, Switzerland, and in
other European countries is very simple. They are made
in layers of 2.5 meters (8 feet) breadth and not singly.
The hollow spaces are formed by means of iron molds,
around which the cement is laid and the iron rods placed
in position. These iron molds are constructed so that
they can be reduced in size by the turning of a screw
and withdrawn when the cement has become hard. The
beams are cut, before the cement has set, by means of a
patent cutting machine.
" Six to eight hours after laying the beams the iron

molds can be withdrawn, but they are generally left to
harden for four to six days before they are separated.
After two to three weeks they are ready for delivery.
" There are already a large number of buildings, both

public and private, in Switzerland in which the Siegwart
beams have been employed, and in all the buildings now
in course of construction in Lucerne they are being used.
" At present there are three factories in Germany,

three in Russia, and one in Italy occupied in manufac
turing beams under the Siegwart patent."

The Egg and Dart Molding.

The egg has been from time immemorial among the
ancients the symbol of the being who createth all things
and hath all things within himself. It is to be found
placed on all the statues of Mithras, upon his altars, and
in many ancient votive hands of bronze. Montfaucon has
given the representation of a statue of Isis, between the
horns of which is placed an egg. The Egyptians also
regarded it in profound veneration, says The Builder, and
in conjunction with the serpent, held it as representing
the mystery of creation, or the mundane globe, or time
and the serpent of eternity. On several of the engraved
gems published by Stosch are sculptured two crested ser
pents, raised upon their tails, with the mystical egg be
tween them. From the Egyptians the egg and serpent's
tongue crept into the architectural sculpture of Greece,
and forms one of the most elegant ornaments. It is still
much used, and called the egg-and-tongue ornament. It is
introduced between the volutes of the Ionic order, and
may be traced back, as is done by Quartremere de Quincy,
to the head of Isis, to represent a mystical collar or neck
lace of the mundane egg and the tongue of the serpent of
immortality. It is also used in the entablature of the
same order with great effect, as fn the Erechtheuin.
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THE ELEMENTS OF CONCRETE WORK.*— I.
By F. W. Taylor and S. E. Thompson.

THIS
article is not written for experienced civil engi
neers and contractors, nor for those who desire to

make a scientific study of methods and principles. On
the contrary, it is merely an elementary outline, indi
cating to the inexperienced the various steps which must
be taken with this class of masonry. The writers have
adapted-it for Carpentry and Building from one of the
chapters of their complete work on " Concrete," about
to be published.
The question as to whether concrete is preferable
to some other form of masonry may often resolve itself
into a question of cost. The cost, in turn, is dependent
upon the character of the structure, the rate of labor
and the price of the various materials entering into the
work. Portland cement concrete has been laid in large
masses at as low a price as $3 per cubic yard, while for
thin walls built under disadvantageous conditions the
cost of constructing molds may cause it to run as high as
$30 per cubic yard, and in the case of ornamental work
even above this. Before estimating the cost in any case,

the materials must be chosen and the relative proportions
of the ingredients determined from a consideration of
the design of the structure.
By far the largest proportion of Portland cement
concrete is laid in heavy foundation work and in other
structures, such as tunnels and subways, below the sur-

or mortar can be cast in molds in a somewhat similar
manner to that in which plaster of Paris is run for in
terior decoration.
Concrete is ordinarily composed of cement, sand,

gravel or crushed stone, or both, and water. The selec
tion of each of these materials is largely dependent upon
local conditions, and no unalterable rule can be laid down
in regard to it, but certain general conditions may serve
as a guide to the inexperienced.

Cement. —It is a wise rule to use Portland cement
for nearly all classes of concrete, and the remarks in
this article are based entirely upon this material. Port
land cement is more uniform and therefore more reliable,
while its strength is so much higher than natural cement
that by mixing it with larger proportions of saud and
stone, properly graded, it will usually yield better re
sults at less cost than natural cement.
If the job is small and unimportant, it is generally

safe to select in the market a brand of Portland cement
of American manufacture which has a first-class repu
tation and to use it without testing. As a precaution,
however, it is usually advisable that samples from a
few of the packages of every shipment should be tested
for soundness. This can be done after a little practice
with scarcely any apparatus.* For very important con
crete construction complete specifications should be pre-

SAND M1XTURE.

Fig. 1.—Diagrams Illustrating Measurement of Dry Materials
and the Mixture When the Broken Stone Is of Uniform Size.
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The Elements of Concrete Work.

face of the ground. It is peculiarly adapted for founda
tions of engines or machinery, heavy walls, piers, &c. In
the former the concrete is often carried all the way up

to the base of the engine or machine, instead of being

topped with brick or stone. It is- widely used for side
walks or floors upon the ground level, and for suspended
floors, when suitably reinforced with steel, it furnishes
one of the most economical and effective materials for

fire proof construction. Its use for walls of buildings
is largely increasinc, but on account of the very indefi
nite time required' in the building and moving of forms
the cost may largely exceed the original estimate unless
the builder is experienced in this class of work. Under
favorable conditions, however, a 6-inch wall of concrete
will cost no more, and usually less, than a 12-inch wall
of brick work, and will be stronger, more durable and
fire proof. The strength of concrete columns and beams
is readily calculated by means of formulas.
Concrete is destined to be used to a large extent in
the construction of tanks and vats for holding various
liquids which attack wood and iron. Their construction
is comparatively simple, but the work must be care
fully performed if the result is to be permanent and sat
isfactory. Concrete is especially suitable for all kinds
of arches, because the stresses therein are chiefly com
pressive. Other classes of work for which concrete is
largely employed are dams, retaining walls, penstocks,
bridges, abutments, sewer and water conduits and reser
voirs. For ornamental work developments are con
stantly being made, and it is noteworthy that concrete

pared before purchasing the cement, and a laboratory
should be established for conducting tests to determine
whether it is fulfilling the requirements.
Aggregate. —The sand and broken stone or gravel are

termed the aggregate. The sand should be clean. One
may obtain some idea of its cleanness by placing it in
the palm of one hand and rubbing it with the fingers of
the other. If the sand is dirty, it will badly discolor
the palm. If the use of dirty sand is unavoidable, its
effect upon the strength of the mortar should be investi
gated. Preference should be given to saud containing a
mixture of coarse and fine grains. Extremely fine sand can
be used alone, but it makes a weaker mortar than either
coarse sand alone or a mixture of coarse and fine sand.
Either crushed stone or clean gravel, or both, is suit
able for the coarse material of the aggregate. It is
chiefly a question of which can be delivered upon the
work at the least cost. If the gravel is chosen greater
uniformity is attained by screening it over, say, a %-inch
mesh screen and then remixing the sand which falls
through the screen with the coarser gravel in definite
proportions, than by taking the run of the bank. If the
gravel is dirty or clayey it should be washed with a hose,
a little at a time, before it is shoveled onto the mixing
platform.
Broken stone, if selected, may be used unscreened as
it comes from the crusher. The maximum size is usually
limited to 2% inches. A smaller size than this, say 1 inch,
will give, with less care, a finer surface. In a thick wall
large sound stones may be placed by hand or derrick with-

• Copyrighted, 1903,by Frederick W. Taylor,
served.

All rights re- • Seearticle by the sameauthors on " Testing the Soundness
of Cement." in American Architect, July 18, 1908,p. 19.

.iI



12 January, 1904CARPENTRY AND BUILDING.

out detriment to the work, providing the consistency of

tne concrete is thin enough to properly imbed them.

Proportions.

If a large or very important mass is under consider
ation, or if the work must be water tight, the correct
proportioning cf the cement and aggregate requires more

careful investigation than can be awarded it in this
article. The method often adopted of pouring water

into the coarser material to determine the percentage of

voids, and thus finding the quantity of sand to use for

filling them, is apt to be misleading, because so much

depends upon the compactness of the stone, due to the

method of handling it—that is, whether placed quietly,
dropped, thrown or shaken down— and because in the

majority of cases the sand contains many particles so

large that they will not enter the smaller voids of the
coarser material. In a small job it is sufficiently accurate
to select the proportion of cement to sand which will give
the required strength to the concrete, and then use twice

as much gravel or broken stone as sand. In figuring the
capacities of the measures for the sand and stone it
must be remembered that a barrel of Portland cement

weighs 380 pounds, not including the barrel, and a bag of

Portland cement 95 pounds, and we may assume for

convenience that a cement barrel holds 3.8 cubic feet.

Fig. 3.—Square Pointed Shovel.

The above specifications are based upon fair average
practice. If the aggregate is carefully graded and the
proportions scientifically fixed, smaller proportions of
cement may be used for each class of work.

Quantities of material.

Inexperienced contractors have often lost money by
assuming that the quantity of gravel plus the quantity
of sand required will be equivalent to the volume of the
finished concrete—that is, that 7% cubic yards of con
crete in the proportions of 1 : 2% : 5 will require. 2% cubic
yards of sand and 5 cubic yards of gravel. This is abso
lutely wrong, since the grains of sand fill, to a certain
extent, the spaces between the larger pebbles. It is in
correct, on the other hand, to figure a quantity of gravel
equal to the total volume of the concrete, because the in
troduction of the sand, which is always in excess of the
actual voids, swells the bulk.
lf gravel or stone having particles of uniform size is

used it must be recognized that the work will cost from
5 to 10 per cent. more, on account of the additional quan
tity of material required to make a given volume of con
crete. In measuring the gravel or stone before mixing
there will be less solid matter in a measure, and conse
quently more sand and cement will also be necessary to
fill the spaces between the stones. This fact, which is
often overlooked even by experienced men, is illustrated

Fig. 4.—Style of Wheelbarrow. Fig. 5.—Measuring Box for Uravel.

The Elements of Concrete Work.

This is a fair average measurement of a heaped barrel, or
a barrel with both heads removed—a convenient measure
for sand.
As a rough guide to the selection of materials for

various classes of work, we may take four proportions

which differ from each other simply in the relative
quantity of cement:
A rich mixture, for important work, such as engine
or machine foundations subject to vibrations, floors,

beams and columns, suitably reinforced, for heavy load
ing, tanks and other water tight work, is made up of the
proportions 1:2: 4—that is, 1 barrel, or 4 bags, packed
Portland cement (as it comes from the manufacturer) to 2
barrels, or 7.6 cubic feet, loose sand, to 4 barrels, or 15.2

cubic feet, loose gravel or broken stone.

A medium mixture, for ordinary machine foundations,
thin foundation walls, building walls, arches, ordinary
floors, sidewalks and sewers, the proportions are 1 : 2^ : 5
—that is, 1 barrel, or 4 bags, packed Portland cement to
2% barrels, or 9.5 cubic feet, loose sand, to 5 barrels, or
19 cubic feet loose gravel or broken stone;

An ordinary mixture, for heavy walls, retaining walls,
piers and abutments, which are to be subjected to con
siderable strain, the proportions are 1:3: 6—that is, 1
barrel, or 4 bags, packed Portland cement, to 3 barrels, or
11.4 cubic feet, loose sand, to 6 barrels, or 22.8 cubic feet,

loose gravel or broken stone;

A lean mixture, for unimportant work in masses
where the concrete is subjected to plain compressive
strain, as in large foundations supporting a stationery

load or backing for stone masonry, the proportions are
1:4: 8—that is, 1 barrel, or 4 bags, packed Portland
cement, to 4 barrels, or 15.2 cubic feet, loose sand, to 8
barrels, or 30.4 cubic feet, loose gravel or broken stone.

in a somewhat exaggerated fashion in Figs. 1 and 2.
Here Fig. 1 illustrates the measurement of the dry ma
terials and the mixture produced therefrom when the
stone has been screened to one uniform size, while Fig. 2
shows the dry materiajs and the mixture when the stone
is what is termer " crusher run "—that is, of varying
sizes as it comes from the crusher.
It is obvious at a glance that the uniform stone meas

ured in Fig. 1 contains less solid stone than the graded
stone measured in Fig. 2. The spaces between the stones
in the first case are very nearly equal to the volume of
the solid particles, and as the measure of the sand is one-
half that of the stone and the particles of cement fill
the voids in the sand, this sand and cement mixes in
between the stones, filling the spaces or voids, and re
sulting in a mixture but very slightly greater in volume
than the stone alone. In the second case, Fig. 2, the
spaces between the large stones in the stone measure are
filled with graded smaller stones, so that there is a much
smaller volume of spaces or voids. Hence, when the
sand and cement, which are identical with that in Fig. 1,
are mixed with it the volume of mixture becomes con
siderably larger than the original bulk of the stone. Con
sequently, if we start with definite proportions of ma
terials, more concrete will be made with graded stone—
such as "crusher run " broken stone, or gravel contain
ing various sizes, ranging, say, from % inch np to 2
inches—than if the stone has been screened to uniform
size. If, on the other hand, the proportions of the ma
terials are changed on account of the fewer voids in the
mixed stone and less sand and cement are used, a saving
in these materials results.
The simplest rule for determining the quantities of

materials for a cubic yard of concrete is one devised by
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William B. Fuller, a concrete expert, of New York City.
Expressed in words, it is as follows :
Divide 11 by the sum of the parts of all the ingredi
ents, and the quotient will be the number of barrels of
Portland cement required for 1 cubic yard of concrete.
The number of barrels of cement thus found, multiplied
respectively by the " parts " of sand and stone, will give
the number of barrels of each required for 1 cubic yard
of concrete, and multiplying these values by 3.8 (the
number of cubic feet in a barrel), and dividing by 27 (the
number of cubic feet in a cubic yard) will give the quan
tities of sand and stone, in fractions of a cubic yard,
needed for 1 cubic yard of concrete.
To express this rule in the shape of formulas.

Let
c= number of parts cement ;
a= number of parts sand ;
g = number of parts gravel or broken stone.
Then

- — -= P= number of barrels Portland cement re-
0 quired for 1 cubic yard of concrete.
3 8

Px»x-sj = number of cubic yards of sand required for""' 1 cubic yard of concrete.
3.8P x o x g- = number of cubic yards of stone or gravel

required for 1 cubic yard of concrete.

The following table is made up from Fuller's rule
and represents fair averages of all classes of material.
The first figure in each proportion represents the unit, or
1 barrel (4 bags), of packed Portland cement (weighing
3S0 pounds), the second figure the number of barrels
loose sand (3.8 cubic feet each) per barrel of cement, and
the third figure the number of barrels loose gravel or
stone (of 3.8 cubic feet each) per barrel of cement :

Materials for One Cubic Yard of Concrete.
Cement, Sand. Gravel or stone.

Proportions. Barrels. Cubic yards. Cubicyards.
1:2:4 1.57 0.44 0.88
1 : 2%: 5 1.29 0.45 0.91
1:3:0 1.10 0.46 0.93
1:4:8 0.85 0.48 0.96
If the coarse material is broken stone screened to

uniform size it will, as is stated above, contain less solid

matter in a given volume than an average stone, and about
5 per cent, must be added to the quantities of all the
materials. If the coarse material contains a large variety
of sizes so as to be quite dense, about 5 per cent, may be
deducted from all of the quantities.

Example. —What materials will be required for six
machine foundations, each 5 feet square at the bottom,
4 feet square e.t the top and 8 feet high?
Answer. — Each pier contains 163 cubic feet, and the

6 x 163
six piers therefore contain , - = 36.2 cubic yards.

If we select proportions 1:2%: 5, we find, multiplying the
total volume by the quantities given in the table, that
there will be required, in round numbers 4 barrels packed
cement, 13 cubic yards loose sand, 25 cubic yards loose
gravel.

Tools and Apparatus Kequtred for Concrete Work.

The quantity of tools will, of course, vary with the
size of the gang. The following schedule is based upon a
small gang of eight to ten men, making concrete by hand:
8 square pointed shovels, size No. 3, and such as illus
trated in Fig. 3. (If a very wet mixture is used
substitute small coal scoops.)

3 iron wheelbarrows, such as shown in Fig. 4.
2 rammers, which for wet concrete may be about 1% x 5
inches at the bottom, and weigh 8 pounds.

One mixing platform, about 15 feet square, built so sub
stantially that it can be moved without coming to
pieces, and having a strip around the edge to prevent
waste of materials and water. On a small job this
may be of 1-inch stuff, resting on joints about 3 feet
apart, provided it is stiffened by being tongued and
grooved.

One measuring box or barrel for sand of a capacity for
one batch of concrete. A convenient measure is a
cement barrel, either whole or sawed in two, with
both beads removed. It is filled and then lifted in
such a manner as to spread the sand.

One measuring box for gravel (see Fig. 5) of a capacity
for one batch of concrete.

Lumber for making and bracing forms.
Nails and, for some kinds of work, bolts for forms.

CABlNET WORK FOR THE CARPENTER— CHAlRS.
By. Paul D. Otter.

"\1T ELL, sir, I am ready to sit down in my easy chair
YY when supper is over," is the thought so fre

quently expressed and quite uppermost in one's mind as
the transactions of the day are closed. With the older
people a certain chair is often appropriated and in time
becomes closely identified with their life, the much used
chair becoming more and more cherished and guarded as
it is passed on from generation to generation. Of such
chairs there are not a few examples which are to-day
considered models in the directness of their construction.
It is an exception that an antique chair is comfortable
in which to tarry long, this important feature being
noted more in frames which were almost wholly covered
with upholstery material. In this there was greater
latitude to secure comfort than in a plain chair, the lines
of which were formed in the most direct way permlss-
able with low cost and a meager equipment of tools and
machinery. To-day wood may be converted into many
varied shapes; curved, serpentine and twisted forms be
ing as easily produced from a minimum amount of stock,
as a piece of tin is in one's fingers readily made to as
sume any shape desired. Steam, as the means of soften
ing wood, with modern metal forms and presses make it
possible to produce in a chair of general utility a grace
ful line and proper balance, particularly to the back post.
An illustration of this is shown in Fig. 1, which repre
sents a very old and common type of rush bottom rocker,
many of these being made by the farmers in winter time
for their own use or local sale.
Note the relative position of the straight back post to
the rocker. To give the proper balance and appearance
of a substantial base, the posts should curve back imme
diately under the seat and have connection with the
rocker some distance back. The straight back post re

quired that the back be more at right angles with the
seat, which robbed the chair of the comfort and easy bal
ance which the modern bent or curved post rocker pos
sesses. However, this type of rocker was the original of
that class of chair which is distinctly American, and lit
tle attempt was made to alter nature's material form.
As these rare examples are less seen we cherish them

the more, as we think that before the early men of the
country in building their homes were able to take their
stiff backed ease they were forced to lay aside, for sea
soning, stock of simple form to construct their chairs and
other furniture, and also, at a certain time of the year,
to gather from the fields and low marshes the rush or
flag for the chair seats. In the meantime the bench, or
form, did service, as well as other smaller and less un-
wieldly forms, such as the hassock and stool.
The ordinary factory chair is built according to a cer
tain standard of size and adherence to bevels. In the
construction of a chair for individual use it should be
very much like the suit made by the tailor —made to fit
the individual. The regulation bight of a dining room
chair, or side chair, is 18 inches from the floor to the top
of the seat, plain or upholstered, with a %-inch drop
back of the seat. The angle of the back to the seat is
usually V/i inches, or 2 inches, in 12 inches.
The top of the seat in the rocking chair is in bight

from top of rocker, about 11 inches in front and 10%
inches at the back leg or post. The front edge of the
seat, when the chair is not occupied, should not point up
more than 17 inches from the floor. This is assuming
that the rocker has a sweep which can be secured with
about 5 inches in width of stock. A greater throwback,
or angle, is given the back than in the stationary chair.
The rocking chair, unlike other chairs, must be made
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to balance properly and, when occupied, give a well
poised adjustment to the occupant, as an even weight is
to the contents on a scale. This must be determined by
the maker by trying the chair on a level floor. Many have
probably experienced the discomfort of sitting in a rocker
which compelled them to dig their heels into the carpet
.
to avoid going out in front, or to have the embarrassment
of almost flying heels up over the back. Such an article
of furniture among the young people is often considered in
the light of a prize " trick mule," to be tried by the un
wary as a part of the evening's amusement., The
rocker, or " sweep," however, on many rocking chairs is
often too flat, particularly on the very early chair of
that type. The segment of a circle found within a plank
of 5 inches width and about 31 inches in length, will pro
duce a rocker giving a comfortable swing when properly
secured to the legs. Most any outline may be given to
the top or concave edge. It is generally made to conform
to the underline until it rounds off at both ends.
The construction illustrated in Fig. 2 represents a

class of chair which the reader may construct without so

finished curved panel. To mark this out make a paper
pattern within the limit of the gross size of the stock.
After drawing in at the proper position the shape of the
top and bottom slat, proceed to detail the shape of the
slat or small banister.
It must be borne in mind that in most all chairs the

spread of the back part at the top is greater than at the
seat. In the case of a long chair, 2 to 2% inches greater
will offset a contracted appearance. For the same rea
son the slats should be correspondingly parted at the top
more than at the bottom.
It is expected that the band or jig saw will be brought

into use in cutting these irregular shapes, although sim
ple modifications may be made thereby. In the absence
of these most convenient machines outlines may be pro
duced by the slower means of a draw knife on the out
side and with hole borings and filing to effect some kind
of opening within, as a feature. To construct more in
telligently, a side view detail should also be drawn, and
from this mark out patterns, which may be transferred
to the proper pattern paper. In doing this one will have

Fig. 1.—Early Settlement Rocker.

Front View.
Fig. 3.— Showing Construction of Frame Work of a Dining

Room Cbalr.

Cabinet Work for the Carpenter.—Chairs.

many of the peculiar features met with in regular chair
construction, particularly that of the old turned class of
chair, which requires much practice in dealing with the
angles and the boring of round parts in order to have the
work come out satisfactorily. Such a chair appears sim
ple to make, but some amusing first productions have re
sulted when the carpenter or cabinet maker has
completed a chair of turned parts. This is traceable to
the fact that being accustomed to almost continuously

working with square or bevel against flat surfaces, a new
proposition is presented when he attempts to hold the tool
and bore at the proper angle a part that is round and also
bent. These points will not be considered, as it means an
equipment to be found nowhere but in a chair factory.
The idea of the illustrations is to show patterns which

may easily be constructed, or modifications of them made
by the carpenter, to have and to hold, making his home
characteristic and representative of his handicraft. It is
well in all work to at first draw the subject to full work
ing detail, laying out on separate paper the plan of the
seat taken from the figures given in the illustration.
From this proceed to draw in the elevation of the back
part, one-half only being necessary, to the left of the
center vertical line. In order to create a chair which will
be comfortable a certain amount of curvature should be
given to the two slats. This can be done very readily, when
the slats are not too wide faced, by sawing on the band
saw, or by adzing, that curvature which can be secured
within, say. 3 inches on stock. In this case 5 x 25 inches
for the top slat, allowing n thickness of % inch to the

absolute correctness of measurement and true relation of
back to front part and position of rocker. As previously
mentioned, the rocker shape is to be drawn in its relation
to the posts, within stock of 5% x 31% inches. This po
sition of rocker to seat hight, as before noted, will not be
perfectly correct, but approximately, until after the chair
has been finally set up, and if upholstered that weight
and the weight of the back will indicate an after adjust
ment of the back or front post hight to a comfortable bal
ance when the chair is occupied.
A shaped out saddle seat is a very desirable form and

may be set within the seat framing of the chair shown.
The stock is thoroughly dry before jointing, and if oak
is used the careful matching of the quarter in a favor
able manner before gluing will add much to the appear
ance. After removing from the clamps, surface to a
thickness of 1% inches, then band saw to the outline of
the marking out pattern, made for the purpose out of
heavy drawing paper. This pattern should also have cut
In it a fine slotted line, which will mark the turn out of
the interior shaping in the front, and the curved shapes,
as shown in the back of the seat. Under the bottom of
this plank temporarily secure with short screws a 1 x 5
or 6-inch block, which is intended to set in the jaws of a
vise while carrying on evenly the work of scooping out
the upper surface of the seat.
As the greatest depth of the saddle will be % inch in

the back part, be careful not to use screws entering the
wood too far. The roughing out work is done with a
mallet and a 2-inch gouge, reducing the surface in a dish
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like manner, along the sides and back to within % inch

of the marked line, and to a depth thought to be more

effective. The middle and front edge of the seat is left

uncut, and from the straight line previously centering the

seat the wood is cut away in a sloping manner on each

side, leaving a crown or " pommel," suggestive of a horse

saddle. Now strike off the front edge, sloping away into

an easy undefined round, which when finally shaved off

will be smooth and congenial to the touch.

No tool in the regulation carpenter's outfit will be
found practical in finishing this roughened out undulat

ing surface, and for this purpose the chair builder has a

tool peculiarly his own, the construction of which has

been fully described in a previous article under the head
o- Stock Dresser's Scraper, in the issue of Carpentry and

Building for October, 1902, and Details of Spoke Shave

in the issue for November of the same year. The tool

there described is the straight scraper; a tool having a

convey cutting blade and holder may be made in the
same manner, and the tool will be found very useful for
more purposes than seat finishing. The convex shave,
mjide with a similar curve, is first used to remove the

stump and where the arm enters onto the line of the

back post. The edges between these joints may, of course,

be molded or shaped more readily in the vise, as loose

parts, leaving enough stock at the ends to trim after

gluing.
The Dining Chair.

So much attaches to the moments spent about the din

ing table that the chairs used for the family should be of

the same pattern and of a dignified, plain character, theout-

line free from unnecessary angles and the surface smooth

and plain. If carving is desired it should be of a detail
ciear and smooth, and low relief. With these particular

features observed the dusting and polishing from time to

time is greatly reduced. The chair made by the famous

cabinet maker, Chippendale, had these desirable points

about them, even on the open worked backs. The carving

and rounding of edges, front and back, were smoothly

done and easily kept clean. These chairs afford models
for many present day reproductions.
The pattern in vogue in the early Dutch colonies of

24 fc

24 fr

Fig. 2.—Front and Side Views of Chair.

Cabinet Work for the Carpenter.—Chairs.

ridges of the gouge work, and may be used to reduce

the surface to a fair condition. Then me convex scraper

is taken up for final smoothing and working to a perfect

clear edge along the marked outline. A little after nurs

ing with a steel blade, the edge of which is convex, may

be used in places where the handled scraper cannot be

used advantageously. In sandpapering use No. 1 and No.

0 paper under the palm of the hand, or under a soft rub

ber block. Avoid destroying the well defined line along

the edge, but smooth off well the front edge. Carefuiness

In creating such conforming work will be well rewarded

in after polishing.
As the work proceeds it will be noted that in adjust

ing the rocker immediately under the side rails their ex

treme spread at the back, regulated by the side plan, is

less than in the front. This fact will cause the out-turn
of the back post to set over the rocker, with rear outside

and front inside corner hanging over. This is to be

chamfered off to the thickness of the rocker sweeps. The

joints in this chair are all mortise and tenon, with the

exception of the arm and stump, where dowels should be

used.
After the chair has been knocked down for final glu

ing up, go over all the edges, taking off all sharp corners.

The top edge of the arms, front edge of the arm stumps,

side rails, legs and back posts above the arms are to be

shaped a low round. The proper time to do this is after

the chair is glued up, in order that a continuous smooth

surface may be worked over the glue joints at the arm

New York gives us excellent types for dining room pur
poses. The construction of the earlier patterns are even
more severe and to the point than any period before, and
later the style shown with more elaborate treatment pre
served the honest square lined construction.
For purposes of simple construction, Fig. 3 is given as

a composite of the Dutch and the English style which
prevailed at the same time in the New England settle
ments. The " ladder back " is probably more easily con
structed and more comfortable to sit in, although the
lower slats may be left out and a 7-inch banister inserted
between the under part of the top slat and the projected
base on the back rail. With the seat plan given and
shape of back post, as shown, a drawing of the entire
chair may be made. In doing this one may be guided in
some particulars, as in securing the back angle, spread
of legs, &c., by a well constructed chair about the house.
The front legs have a slight taper. As to how much this
and other matters of finish shall be carried along must
be decided when the chair is set up loosely for a trial in
spection. The rounding of the back posts on the back, as
shown in section on the seat plan. Fig. 3. is recommended
as giving a smooth finished appearance; also a similar
rounding to the back edges of the slats, which are % inch
thick, rounding off the front face with a low round.
A padded slip seat cover with leather is most desir

able, as it wears well a long time and can be easily re
newed. The frame to this consists of % x 2 inch ma
terial, lap jointed, glued and nailed into a frame, giving
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a 3-16 inch allowance all around when set upon the corner
and side block shown in the engraving.
The upholstering of this is very simple, consisting of

burlap webbing stretched tightly over the face of the
frame, upon which is laid cotton batting, with several
extra squares built up in a tapering manner toward the
center. This mass of cotton may be held and molded into
an arching shape by stitching with thread and needle,
making long stitches in so doing, sufficient to keep the
cotton from shifting. Over this is stretched the leather,
cut sufficiently large to pull down along the edges of the
frame, or what is now over the burlap webbing. Starting
the tacking from the frant, pull it back, meanwhile round
ing or conforming the surface, and secure to the back
edge. Then tack down the sides and trim off the surplus
leather on the bottom edge of the lower framing. By the
allowance made on the frame, with added thickness of
burlap and leather, the framing should slip in snugly
against the chair frame, where it is held by screws driven
from the under side of the corner blocks. Note that the
inner corners of the legs are to be cut out % inch deep
and on an angle with the inside of the front and side
rails. The straining rails under the seat are % x 1%
inches, set in with tennons to the front legs and back
posts.

Kimli Seats.

It is rare to find an old time workman who is able to
make a " rush " or " flag " seat. Where such work can
be secured this form of seat will be found very durable
and artistic to embody in the frames of chairs. The re
movable frame, or the manner of constructing it for the
chair desired, will be furnished by the worker in that
material.
While chair designs are endless, the main purpose of
utility and comfort should be the first thought. With a
carpenter's ability, many odd pieces and side chairs may
be constructed, embodying some rare wood or treasured
piece of stock having eccentric grain, or mayhap some
rare old large piece of furniture which has so sunk into
decrepitude that a chair or two may be constructed, thus
continuing its service and history.

Cleaning Stone Work and Pressed Brick Fronts.

In replying to the inquiry of one of its readers as to
whether there is any other way of cleaning stone work
and pressed brick fronts than by the use of the steel stone
brush, a recent issue of the Painters' Magazine offers the
following suggestions :

Stone work is best cleaned of smoke as well as mold
by applying with a long handled fibre brush a strong
solution of caustic soda or pearl ash, which is permitted
to remain about 15 minutes and is then thoroughly re
moved with one or more washes of clear water, for which
purpose a hose and a stiff broom will do good service.
To clean finished marble, mix with enough water to

make a creamy paste 5 pounds sal soda, 2'{. pounds
bolted whiting and 2% parts powdered pumice. Apply
this to the surface and rub with any suitable brush, then
wash off with soap and water, and finally rinse.
Builders' acid, a mixture of muriatic acid and water

in equal parts, is used to remove the spots of mortar on
brick work, and is also recommended for removing

efflorescence on brick, but it is scarcely the proper means
of renovating or removing discoloration from smoke or
age. At any rate, the acid solution must be followed up
by rinsing with clear water, or the bricks will darken to
a great extent. A thorough scrubbing with soft soap and
water, to which a little ammonia has been added, is the
best cleanser for pressed brick. Final rinsing with clear
water, of course, is necessary.

To make tne brick look fresh and new, however, a
wash of the following composition will be of service : One-
half pound of good animal glue, soaked in water and
then melted in water, say 8 gallons in all, to which add
1 ounce of bichromate of potash in solution and 10 pounds
dark Venetian red and enough yellow ocher to give the
desired effect. This is applied as thin as possible with
a large wall brush.

Tool Rest for Grindstone.

Every reader should take it upon himself to send to
the editor a short description, with sketch, of any " kink "

or " wrinkle " in the way of doing work in his particular
line which may come under his notiee. However trivial
the matter, there may be in it a suggestion to some reader
which will more than justify the trouble of describing
it, and the contributor will have the satisfaction of feel
ing that he is helping to promote the material interests
of his fellow craftsmen, while at the same time he will
be working in the direction of making the paper more
valuable and instructive.
A good example of the kind of suggestion our readers
are doubtless in a position to offer is contained in the
following extract from a letter of a correspondent of an
exchange bearing upon a method of grinding a chisel :
Wood workers and pattern makers who grind chisels,

plane irons, &c, in the old way, by holding them on the
stone as shown at A in the sketch, will find the little jig

Tool Rest for Grindstone.

for holding them, as at B, to be a great convenience. The
two pieces, C and D, are screwed or nailed together and
braced by the bracket E. Then the piece C is beveled to
give the proper angle to the edge of the tool. The fixture
is fastened to each side of the grindstone trough by the
bolts F, and a series of bolt holes is drilled through each
flange of the trough so that the jig may be moved in as
the wheel is worn down.

Workmen Buying Better Tools.

While the workingman is spending a great deal of time
these days inventing new troubles and magnifying old
ones, it is worthy of note, says the New York Evening
Post. that he is giving eloquent token of possessing more
money than ever before. This is discernible in the prices
he is paying for the tools of his craft. Upon the authority
of a member of one of the largest wholesale hardware
houses in this city, it may be stated that the working-
man is now paying practically twice as much for his tools
as he did a year ago. This does not mean that the prices
of tools have risen, but that the artisan is buying better
tools. The cheap grades of tools are a drug on the mar
ket, and the factories are far behind, many of them from
six to eight months, in filling orders for implements of
high grade. Carpenters are paying $2 for saws, whereas
they formerly bought those of $1 grade, and in so small a
matter as a 2-foot rule, the workingman now purchases
a full bound brass one for 50 cents instead of a half bound
one for 25 or 30 cents. The same is true also of ham
mers, braces, bits and planes. The day of the wooden
plane has passed; the carpenter now buys steel planes,
paying for them nearly double the amount he used to pay
for wooden ones. When the hardware expert was asked
to account for this condition, he said : " Workingmen
have more money to spend ; that accounts for it."

The fire loss of the United States and Canada for the
month of November, compiled from the carefully kept
records of the New York Journal of Commerce, shows
a total of $13,589,550, or over $3,000,000 more than in
the same month of last year or in the preceding month
of this year. The total fire loss for the 11 months ending
with November, 1903, is close to $139,000,000,or $5,000,000

above that of the corresponding period of last year.
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DESlGN FOR STABLE AND CARRlAGE HOUSE.

THE
drawings which we present herewith represent a

stable and carriage house, embodying a number of

interesting features of construction, which was erected

not long since in Hazleton, Pa., in accordance with plans

prepared by Charles O. Beck, architect, of 572 North

Church street, Hazleton, Pa. It will be observed from an
examination of the end elevations that the ground slopes

away to such an extent that the foundation walls rise to

a considerable extent above ground. The floor plans show

accommodations for four horses, two of the partitions be
ing removable so that two large box stalls can be provided,

if necessary. The stall doors are fitted with Mott's hinges,
while the other doors have loose pin butts. The carriage
room, harness room and feed room have cement floors.
while the stalls and passageway are floored with 2-inch
tongued and grooved oak flooring. The concrete for the
carriage room is composed of 2 parts coarse, sharp sand,

1 part Portland cement and 4 parts broken stone, which
will pass through a 1%-inch mesh. The mixture is laid
4 inches thick and is covered with a 2-inch layer of con

stable between stalls are yellow pine. The sills under the
outside doors are 3x8 inch dry oak spliced to other sills.
The exterior of the frame is covered with 1-inch surfaced
hemlock flooring, put on diagonally, over which is placed
two thicknesses of rosin building paper, well lapped, this
in turn being covered from base to cornice with white
pine beveled siding, showing a face of 3% inches. The
rafters are covered with 1x3 inch roof lath spaced 5Ms
inches on centers, this in turn being covered with red
cedar shingles laid 5% inches to the weather. The gables

Front, or West, Elevation.—Scale, % Inch to the Foot.

Design for Stable and Carriage House.— Charles O. Beck, Architect, Hazleton, Pa.

crete, composed of 1 part Portland cement and 1 part
sand. On the second floor are located a room for sleighs,

the hay loft, man's room, feed box, bins, &c. The man's
room is plastered and the sleigh room lined with matched
boards. There are two air shafts, one leading from above
the horse stable and the other from above the carriage
room to the ventilator. The door to the carriage room
and the door between the carriage rooms and the stable
are hung with Lane's patent barn door rollers. The hay
racks are of cast iron and the feed box of oak plank.
The windows of the barn are hung on weights and pro
vided with sash locks.
The sills, girders and posts of the building are 6x8
inches, the corner posts are 6x6 inches, the studs 3x4
inches, the first floor joist in the horse stable and passage
3 x 10 inches, the second floor joist 2 x 10 inches, the
ceiling joist, ties and collar beams 2x8 inches, the raft
ers 2x8 inches and the valleys 4x8 inches. The joist
run over and are spiked to the girders, all joist, studding.
&c., being placed 16 inches on centers, with rafters 24
inches on centers. The 8x8 inch turned posts in the

are also shingled, all of which were dipped two-thirds of
their length in Cabot's creosote stain before being laid.
The stall posts are of turned yellow pine, and are 8

inches in diameter. The center stall partition is of 2-inch
surfaced tongued and grooved Georgia pine plank, 12
inches wide, rabbeted into the posts. The two side parti
tions are of 2-inch spruce plank 8 inches wide and also
rabbeted into the posts, but made so that they can be
taken out and two stalls thrown into one, if necessary,
'ine stall partitions are 7 feet high to the top of the iron
guards. The stall floors are of two thicknesses of 2-inch
oak plank, while the floor in the passageway is of one
thickness.
All exterior wood and galvanized iron work has three
coats of best linseed oil and white lead paint in two
colors, and all interior finish wood work has one coat of
filler and two coats of varnish. All tin work is painted
with brown grounds mineral paint, two coats only before
it is put on and the other after the roof is shingled.
The carriage house and stable shown was built for
Phillip V. Weaver, and is located on the east side of
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Sherman Court, between Eighth and Ninth streets, in
Hazleton, Luzerne County, Pa. The structure cost a
trifle more than $2000 at the time it was built, but it is
probable this figure would be exceeded if duplicated at
the present time, owing to the increased cost of labor and
materials.

Sheet Zinc for Roofing.

We have recently received inquiries from several
sources in regard to the u»e of sheet zinc as a roofing
material in the United States. These communications
are evidence that the subject is receiving considerable
attention among the roofing trade,

and we have endeavored to secure ^
information as to the extent to _
which this material has been used
as a roof covering up to the pres
ent time. The information elicited

A St. Louis concern says :
" We are glad that you have brought up the subject of

zinc for roofing purposes, because it is one that is really
entitled to consideration. The interest now being evinced
by architects and builders in sheet zinc for roofing pur
poses shows that the experience of the European people
during the past 25 or 30 years is sufficient to insure good
results if the subject is taken up thoughtfully by our
people. So far as we can learn, the climatic differences
here are such as require more technical attention to the
method of attaching the various sections of the roof or
ornaments, but as soon as these points are carefully
worked out there is no doubt about the ultimate use of
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shows that the use of sheet zinc is inconsid

erable in the Eastern part of the country, but

that in the Central West and the South some

work of this kind has been done. As is well

known, sheet zinc is very largely employed

for roofing in Central Europe, especially in

Germany, and the results, from all accounts,

have been excellent. Zinc roofs are known

to be in existence in Germany which were

put on 40 or 50 years ago, and are still in
good condition.
The objection to the use of this material

in the United States is that the vicissitudes

of our climate make it difficult to put on a
roof of sheet zinc which will provide for ex
pansion and contraction, due to the frequent

and severe changes in temperature. This is
a difficulty which should not be impossible to
overcome, and, without doubt, a way will be
found to do so, provided the utility of the
sheet zinc for roofing is demonstrated to the

satisfaction of builders, roofers and house

owners.
We have referred the matter to certain

manufacturers of sheet zinc and others who

have experimented with it, and we give below

extracts from some of the replies with which

we have been favored. The general manager

of a prominent concern at La Salle, 1ll., writes
as follows :
" Zinc is extensively used for roofing pur

poses in several European countries, and there is

no reason why it should not be used advan
tageously for the same purpose here, provided

sufficient allowance is made for expansion and

contraction of the metal by reason of the changes in

temperature, which are more severe here, the South ex

cepted, than in Central Europe. In Europe zinc roofing
is considered a special trade, which is carried on by me

chanics skilled in the art of working sheet zinc into all

kinds of ornaments as well as roofing. At the time the
writer was living in Europe zinc roofs were guaranteed

to last for 40 years without repairs. When zinc is used

in the shape of tiles it is more easily applied than in
larger sheets, and it can be laid on in the same way as
other metallic tiles. Two zinc tile roofs in this vicinity

are giving complete satisfaction."

First Floor.

Design for Stable and Carriage House-Plans.— Scale, 1-16
Inch to the Foot.

zinc for these purposes. We have been surprised to note
the increase in the inquiries and purchase of sheet zinc
for roofing. This demand has been growing steadily and
has reached a substantial quantity. However, it is still
but a fraction of the amount used yearly in Europe."
A well-known manufacturer of architectural sheet

metal work in Salem, Ohio, writes:
" I am sorry that I connot give you any practical or

accurate information in regard to sheet zinc roofing in
this country. We have sold quite an amount of our
stamped zinc tile roofing, but not enough of it to justify
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the claim that it is in general use. Zinc, as you are prob
ably aware, is largely used in Europe for roofing pur
poses. In Germany 40 per cent. of the total product of

on parallel strips of wood and bend the sheet into the-
wood so that the expansion and contraction can take place
freely, and at the same time moisture cannot get beneath
the sheet. Owing to the fact that a slight coating of
oxide forms on the surface of sheet zinc, it becomes im
pervious to the weather, unless the atmosphere is very
heavily charged with acid fumes. Large quantities of

zinc are used both in Europe and in Canada for roofing

purposes, and our correspondents believe that by adopting
proper methods of placing the roof
ing, the metal could certainly be
used to advantage in this country.
An instance is cited which seeing

to bear out this contention of our
correspondents. A zinc roof in
Southern Wisconsin, which was put
on in 1854, has been subjected to
all the climatic changes which have
occurred in that portion of the Mis
sissippi Valley for 50 years, and is
said to have never cost the owner
of the building a single dollar for
repairs. It is claimed that a care
ful examination of the sheets which
compose the roof has proved that
the exposure of half a century has
wrought no injury to it, and there is
every reason to believe that the roof
will serve equally well for another
50 years. If these claims can be
substantiated they certainly offer a
very strong and valuable argument
in favor of the use of zinc roofing
in the United States.

sheet zinc is so used. There a roof
is made of heavy zinc, sheets never
lighter than No. 12 gauge being used
and Nos. 14 and 16 gauge being pre
ferred. Where this heavy gauge of
zinc is used the zinc, in oxidizing,
forms its own coating and is pro
tected from the action of the weather.
It is claimed that a roof made of
No. 14 gauge zinc will last for 40 or
50 years. Where zinc has been em
ployed for roofing in this country l
think the mistake has been made of
using zinc of gauges that are too
light for the purpose, so that when
oxidation takes place it has not
enough body of metal work on and
the sheet is very soon eaten through.
We have furnished a number of or
namental roofs in zinc, notably a
roof for the large office building of
the Illinois Zinc Company at Peru,
Ill., and for the residence of Mr.
Matthlessen of the firm of Mat-
thiessen & Hegeler at La Salle, 1ll.
I have often thought that if the
matter was properly exploited in
this country a much larger quan
tity of zinc would be used for roof
ing purposes."
Another concern who have had

some experience in zinc roofing state
that considerable zinc has been used
for roofing in various parts of this
country with success. In order to
meet the exigencies of- the climate,. however, they
claim that it must be made with lap joints so that
the sheets may expand and contract freely. For this rea
son solder cannot be used. A common practice is to lay

South, or Right, End Elevation.
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Some tests on the strength of paper, made at the
Watertown Arsenal, showed that strong blue print paper
had a strength of 9700 pounds per square inch and linen
paper 9000 pounds per square inch.
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CORRESPONDENCE
Rule for Setting Windowi.

From D. P. B., Hertford, N. Y.—In my comments In
the December issue on " Rules for Setting Windows," l
notice a slight error crept in regarding the distance from
the top of the window stool, as mentioned at the top of
page 326. The distance should have read " two diam
eters and 45 minutes," instead of " two diameters and 25
minutes."

From C. G. C, Fort Morgan, Col.—In answer to the
question of " A. A. C," in regard to setting windows, my
idea is that the hight of the ceiling and the size of the
window should govern to a certain extent. In this sec
tion of the country I believe that the bottom of the win
dows are put from 20 to 26 inches from the floor, the av
erage ceiling here being 9 or 9% feet. If there is any
fixed rule I have failed to find it so far.

Novel Water Tower Framing.
From James F. Horart, A1eio York. —I send for the

benefit of those readers who may be interested illustra
tions of a rather novel water tower frame, which is used
to support the water tank of a sprinkler system at the
mill of the International Paper Company, at Piercefield.
N. Y. The tank is about 20 feet in diameter, and a little

Fig. 1.—General View of Water Tank and Supporting
Frame Work.

ployed. In Fig. 3 is presented a ground plan of the tim
bering. The top of the tower is similarly put together,
while girts of corresponding description are framed in at
every horizontal bent. The timbering is 8 x 8 inches, and
tie bolts are put through at every girt, as the picture in
Fig. 1 clearly shows. In order to dispense with diagonals
and to secure square framing, while still having all the

Fig. 2.—Principle of Water Tower Framing.
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Fig. 3.—General Plan of Framing.

Novel Water Tower Framing.

more than that number of feet in depth. The half-tone
shown in Fig. 1 is a reproduction from a photograph, and
shows the general appearance of the tower. It may be
stated that the structure presents far from an obtrusive
effect, as it harmonizes well with the wild scenery of the
surrounding country and is rather pleasing to the eye.
In Fig. 2 is shown the principle embodied in the frame
to withstand the wind pressure, as well as the dead
weight of the tank, which is constantly kept full of wa
ter. Standing upon the summit of a hill and exposed to
winds, which, in that part of the country, are sure to blow
at one time or another from every quarter, the framing
must withstand the strain from all directions. The oc
tagon form evidently answers for the horizontal cross
section of the framing, but it is not convenient to tie the
timbers together, as in Fig. 1, for if this were done cost
ly posts and framing would be necessary for the corners—,

something which is avoided by the framing actually em-

angles of the frame nearly of the same strength, the cross
sills were set out, as shown in Fig. 3. The centers of the
cross timbers were extended 1 foot, and there placed upon
the apexes of the angles formed by the sides of the figure.
This brought the inside corner of each post to the center
line, and it also caused the framing to be much shorter
outside than inside the posts. So much so, in fact, that
with the stiff diagonal bracing inside the outer posts,
there has been found no necessity for any outside oblique
bracing or framing whatever.

Design Wanted for Four-Room Flat Building.
From C. L., San Francisco, Cal.—I would like to ask

of the readers of Carpentry and Building to suggest a
plan for a four-room flat building, with bath and all.
modern conveniences. The house is to be two stories and
basement in hight and erected on a 25-foot lot, the depth.



22 January, 1904CARPENTRY AND BUILDING.
of the structure being 45 feet. Houses are built on both
sides of the lot so that there can be no windows in the
side walls of the flat building, except in the light wells
or shafts.

Calculating Pressure on Coal and Grain Bins.
From S. D. S., Portsmouth, Va.—Referring to the

question of " C. E. M." of Findlay, Ohio, as to pressure on
the sides of a coal bin, I would say that there is no exact
method of computing it. By making several assumptions
a theoretical pressure has been determined, as follows,
reference being made to the accompanying diagram.
If A B of the surface pressed = h, and B C = the nat

ural slope of the pressing material, then B D is a line
bisecting the angle ABC, and %ois the weight of a cubic

Calculating Pressure on Coal and Grain Bins.

foot of the pressing material. The pressure on each foot
of length horizontally of the surface pressed for the bight
is
P = V2w x A D', A D being measured in feet.
This pressure is assumed to be concentrated at the

h
point 1-3 A B = —- from the bottom point B.

o
It has been found by experiment that this formula

gives a pressure greater than the actual pressure, so that
it errs on the side of safety.
The same formula may be used for small grain, but it
is a fact that elevators are frequently constructed of
which the walls are weaker than would be demanded by
its pressure and used successfully.

Criticism or Plank Frame Barn Conatructlon.
From John L. Shawver, Belief ontaine, Ohio.—In re

sponse to the wish of " S. H..," Minneapolis, Minn., as
.expressed in the December issue of Carpentry and Build
ing, I offer a few suggestions in connection with his pro
posed plank frame basement barn. It is well, indeed,
that he should insist on knowing what he is doing, for
many have made blunders because they attempted to
build plank frames without having first investigated the
proper method of construction. Too many guess at it.
As pioneers in this work we started, 25 years ago, on
small structures, and month by month studied and con
trived until a system was evolved that is adapted to
barn structures of any reasonable size. Each point has
been carefully tested as we proceeded, and if not fully
satisfactory, was discarded for something better. We
now have over 7000 structures in some 44 States and
provinces, some of them quite large, and have received
many gratifying testimonials as to their strength, dura
bility and cheapness.
The floor plans submitted by " S. H." are very good in

design and arrangement, save that the hay chutes are
made to appear directly over one of the main girders.
Of course, this he would discover and rectify. Should it
be difficult to obtain 8x8 stuff for posts and 8 x 10 for
girders, the former may very easily be constructed of
two 2 x 8's and two 2 x 4's, box pattern, thus saving
something in materials and risk from dry rot. The
girders might be made of two 4 x 10's. or four 2 x 10's,
leaving an air space of 2 inches in the middle and saving
the necessity of making mortises.
The drawings indicate the use of two 2 x 12's and one
2 x 8 for cross sills, the 2 x 8 being fla.t. In my opin
ion, the 2 x 8 is needless. The plates are all flatwise,
while they must sustain much weight. We prefer purlin
plates set on edge at right angles with the combined
pressure of both sets of rafters. The main plates we
: make of three 2x6 inch, or 2 x 8 inch, according to the

size of the structure when on edge to sustain the weight
and two to sustain the outward pressure of the roof and
the contents of the building. In this case, the purlins
should incline 45 degrees.
The drawings of the correspondent indicate that the
nailers are cut to fit between the posts, in which case
they must be mortised, gained or toe nailed. The first
two require unnecessary work, while the latter is not
strong enough. If the bents are constructed in three
sections, they will be tedious to raise in position. If
completed before raising, they will be weak at the purlin
plate. The drawings indicate also that staging would
be required in setting the upper frame, and that quite
a large amount of the work is done as the frame is being
raised. In our experience we never use any staging, and
we do most of the work from the ground before beginning
to set for the frame. Most men can work more rapidly
on the ground, with all materials handy, than they can
aloft, where materials must be drawn up with ropes. I
believe " S. H." can save enough on labor alone to pay
his expenses to go to some point and seeone of our plank
frame constructions. Besides, he will find wherein he
can greatly improve upon his method of construction.
Those who are within convenient reach to do so can visit
the barn of Dr. W. l. Chamberlain, near Cleveland, Ohio,
which is easily accessible by railroad, while the doctor,
who is one of the editors of the Ohio Farmer, takes great
delight in showing his barn to visitors. This barn, which
is 40 x 82 feet in size, required four carpenters two and
a half days to frame and two hours and fifteen minutes
to raise.
We do not usually give name and address of our

patrons, because it leads to much inconvenience to them.
Should any of the readers write to Dr. Chamberlain, I
would suggest that they inclose a stamped envelope,
properly addressed, for reply.

Protecting Tank Pipe from Freezing.

From W. T. M., Ridgewood, N. J.— It may not be with
out interest to some of the readers to describe my meth

od of protecting the supply pipe to a tank from freez

ing, I have tried all the best loose and sectional non-

*
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Protecting Tank Pipe from Freezing.

conducting materials that have been recommended and
placed on the market, but I have always found, after
the covering has been on for one year, that it would help
freezing in the pipe, owing to dampness brought on by
the atmosphere. I have experimented with the different
methods of wrapping, covering, boxing, &c, and the
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method that I suggest will absolutely prevent the water
in the pipe from freezing if the temperature be 20 de
grees below zero. Place around the supply pipe what
may be termed a three-ply box, a cross section and an
elevation of which are shown herewith. This box must
be attached to the bottom of the tank with an air tight
connection and must extend at least 3 feet into the pit
below the ground. Each section of the box should be
made of %-inch finished pine boards or something equal.
The first box, in order to cover a 2-inch pipe, should be 4
inches wide to allow for laps, and 2V4 inches deep from
front to back. This leaves an air space all around the
pipe. When this has been connected to the bottom of
the tank, so as to be air tight, it should be wrapped with
sheathing or manila paper from top to bottom carefully,
so as to be as near air tight as possible. When this has
been completed 1 inch square cleats should be nailed on
the box about 5 feet apart, to which the outer boxing
or next ply of the box is to be fastened, equalizing the
air space all round. When this has been completed, tak
ing the same care to make an air tight connection at the
bottom of the tank, it should be wrapped with the pa
per the same as the first ply. On the outside nail more
cleats of the same size to provide an air space, and put
on a third box, to be made of 12-inch wide finished
boards, which can be painted to preserve them. Having
met with the best success in using this method for the
last eight years I can say from experience that it is bet
ter than anything else I have tried. I have experi
mented with it and given it the severest kind of test, and
I have never had a frozen pipe which has been protected
in this manner. x

Laying Copper Roofing.

From J. C. D., Indiana. —I would like information as
to the best size sheet copper to use in laying a flat seam
roof, also do you consider it necessary to tin the seams?
How would an expansion joint be made in an inlaid cop
per gutter?
Answer. —To make a good job the sheets should be 16

x 20 inches. If a large quantity of sheets are required
they can be ordered direct from the mill, or can be cut
from 20 x 96 inch copper, giving six sheets of the best
size. The sheets should be tinned 1% inches all around
the edges. This can be done with a soldering copper, or
a pan can be filled with molten half and half solder and
the sheets dipped, using rosin or boiled acid as flux.
In laying the gutter as well as the roofing not a single

nail should be used in fastening the lining or roofing to
the sheathing. Nothing but cleats should be used, so as
to allow for the expansion and contraction of the metal.
Base and counter flashings should be used at the side
walls and chimneys. The method of laying the gutter is
shown in the accompanying illustration. Let A be the

Laying Copper Gutter.

wooden cornice with gutter. Form a T-flange, as shown
at B, along the entire edge of the cornice, which nail at
intervals, as at C ; then form the gutter D, so that it wlil
lock into B at E, allowing it to run up on the roof, as at
F. Into the lock F the cleat G is locked and nailed at H,
placing the cleats about 18 inches apart. The cross seams
in the gutter are tinned, locked and thoroughly soldered,
using heavy coppers so as to retain the heat, laying the

sheets in 8 feet lengths. Thus it will be seen that not a
single nail is driven through the gutter, which is fas
tened in position by the cleats and lock E. When laying
the flat seam roofing cleats are also employed, as at G,
using four cleats to a 16 x 20 inch sheet. Should the
molding A be of metal, as shown in diagram X at I, then
a projecting edge is formed to the top, as at J, and the
lining K locked into the same, as shown.

Design of Screen for Bar.
From C. A. W., Port Jervis, N. Y.—I inclose herewith

a blue print of a bar screen, which may possibly be of in
terest to some of the readers of the paper. The screen has
a beveled looking glass in a small panel above the horse-

Deaign of Screen for Bar.

shoe. The carvings are machine work of the Waddell
Mfg. Company of Grand Rapids, Mich., and the large
mirror in the center is beveled plate. The screen has a
solid panel back, and the design here shown is in use in
one of the leading hotels. I had to hold the design low
on account of the low ceiling and fans. It should have
been about 1 foot higher, which would have made a far
better showing. In that case the effect would be to en
large the horseshoe only, leaving the rest of the design as
it is. The construction is of white wood and finished in
curly maple, polished with dark moldings, and trim on the
order of a light colored wainut stain, not too dark.

Are mill men Getting Careless T
From Apprentice Carpenter, Fort Morgan, Col.—

There is a subject I would like to see the practical read
ers discuss exhaustively, and that is the methods em
ployed by the lumber mills in turning out trim, flooring,
&e. If the mills keep on getting more and more careless
about milling, siding, moldings, flooring, &c, what will
the carpenters do? It is possible that if all carpenters
would refuse to buy poorly milled lumber, especially floor
ing, then the lumber yards would enter a strong protest,
the lumber dealers in turn would make complaint to the
mills, and things might then be different. It is certain
that a reform in this line is needed, and I should like ex
ceedingly to hear from others on this subject, as it is one
which cannot be too freely ventilated.
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Making Portland Cement.

From D. P. B., Bedford, N. Y —Answering " E. F."
of Jamaica, I would say that Portland cement is made in
two ways. One is known as the wet method, consisting in
mixing the materials together in water and grinding them
to a pulp, which after evaporation to the proper degree
of stiffness are made into balls or bricks. These are
dried and calcined to the point of vitrification and then
ground. The other method is to grind the materials to a
powder separately, after which they are mixed with wa
ter and made into bricks which are then dried, calcined
and ground. I give the constituents of four varieties, as
they may be of interest in this connection. The ingre
dients are 65 to 75 parts chalk to 25 to 35 clay.

Constituents. 12 3 4
Lime ."59.06 62.81 60.33 55.06
Silicic acid -'4.07 23.22 25.98 22.92
Alumina 6.92 5.27 7.04 8.00
Oxide of iron 3.41 2.00 2.46 5.46
Magnesia 0.82 1.14 0.23 0.77
Potash 0.73 1.27 0.94 1.13
Soda 0.87 1.27 0.30 1.70
Sulphate of lime 2.85 1.30 1.52 1.73
Clay sand 1.47 2.54 1.04 2.27

of work, and I feel pretty sure of finding such through
the correspondence of Carpentry and Building.

Design. Wanted for Graud Stand.
From B. H., Decorah, Iowa. —Will some of the many

readers of Carpentry and Building furnish for publica
tion plans for a grand stand, rough sketches of front and
end of which are submitted herewith. The stand should

Design .Wanted for Grand Stand.

have a capacity for seating about 300 people, and is to be
built on a college campus. The back and sides are to be
boarded, the roof is to be shingled, and I should like the
front appearance as artistic as is consistent with economy
of cost.

Trims Wanted for Gambrel Roof.

From C. H. M., Perry, Okla.—May I ask Mr. Kidder
if he will illustrate and describe in the Correspondence
Department of the paper a truss for a gambrel roof, say,
of 30 to 34 feet span, and where the rafters are of the
same length. I would also like to have him show the con
struction where the rafters are not of the same length.
His last article on " Joints in Scissors Trusses " is very
fine indeed, for the simple reason that it is so useful to
country carpenters and architects. In my opinion, the
paper is getting better all the time.

Callfornla'Redwood for Ontalde and Inside Finish.

From D. P. B., Redford, Jf. Y.—In reference to the in
quiry of " W. S. W." of Sterling, Kan., regarding redwood,
I would say that if he will go to Lyons and examine the
shingles of the upper story of the house in that place once
owned by Captain Maxey, he will be in a position to tell
us something about redwood. The house is in the north
eastern part of the city, near the salt mine shaft. I built
it in 1887, when I was quite young. It can easily be dis
tinguished by its Gothic roofs. When in California I did
not notice any more shrinkage than with pine, but I was
not looking for it, neither was I attracted by it.

Laying and Painting Canvas Roofa.

From Learner, Winchendon, Mass.—I would like to
ask through the columns of the paper in regard to the
laying and painting of canvas on piazza and flat roofs.

Should the canvas be painted while wet, or should I wait
until it is dry? What kind of paint should be used?
There are many opinions in this section as regards the
wetting and painting of roofs of this kind. I should like
to hear from thosp who have had experience in this line

Size of Rafters for Hip Roof.
From H. M. S., Indianapolis, Ind.—What are the

smallest sizes of rafters which can be used with safety in
a hip roof on a building 32 x 56% feet?
Note.—Our correspondent fails to mention an impor

tant fact in connection with his roof, and that is the
pitch. In a general way it may be stated ..aat the steeper
the roof the smaller the size of the rafter which could be
used with safety, and conversely the flatter the roof the
larger the size of rafter required, other things, of course,
being equal. We submit the inquiry of our correspondent,
however, to the readers of the paper for such discussion
as they may be disposed to give it.

Dividing a Circle by tbc Steel Square.
From Oln Sunscbires, Rochester, N. Y.—Will some of
the readers of Carpentry and Building please explain
through the Correspondence columns the method of di
viding the circumference of a circle into any number of
equal parts by the use of the framing and bevel square.

Explanation Wanted of Construction of 'Tool Chest Lid.
From A. S. W., Shawnee, W, Va.— I have been a read
er of Carpentry and Building for nine years, but have
not asked many questions during that period. I would
now like to know if " W. S." of Walcott, Iowa, will more
fully explain the construction of his tool chest lid, refer
ence to which is made in the October issue. I would also
like to know how he locks the drawers.

A View of the Labor Situation.
From Mn. Smiley, Pittsburgh, Pa.— I note with in

terest the discussions that appear from time to time in
the Correspondence columns of the paper, and one of
them in particular, " What Constitutes a Day's Work for
a Carpenter?" has provoked some thought on my part,
not, however, along a line that would be permissible in
your columns. The whole question of labor in all me
chanical and building trades, as largely controlled at the
present time, is in my opinion unjust and not founded on
equitable principles. There is an ethical side to this
question, of which the men in our crafts are either not
conscious or do not care to recognize. In the first place
strikes are not only a needless expense to all concerned,
but are demoralizing to every interest involved. It is
very evident to the observant mind that the principal
source of trouble is not so much with the " rank and
file " of craftsmen, as with the scheming demagogues
who, acting from a selfish motive, largely dominate them.
It has been curtly remarked that " the devil keeps the
stile where such men pass "—men actuated by such mo
tive and operating by such methods—and every one
passing here must pay toll, not silver or gold, but con
science. Now we admit that differences will continue
to arise between capital and labor, but our craftsmen will
take a higher place in the " eyes of the world " when they
decide to submit all differences for settlement to the only
rational method—arbitration.
Then again, it is not always the man who is able to

hang the most doors or to lay the most flooring in a day
who is the best man, either for himself or his employer.
The carpenter who may be able to hang 14 doors in nine
hours (?) may be considered good to-day, but what will
he be worth in five or ten years hence? The things that
ought to be considered, and will be, in tie end are not
only skill and physical endurance, but moral integrity
and adaptability. It counts infinitely more for the crafts
man at times, if he has the power to discern that the
quality of his work and an amiable attitude toward his
employer's interests, have more to do with his own ulti
mate success and that of his employer's than quantity.
This incident, which came up under my own observation
some years ago, will illustrate my point: Two men were
working " partners " on a large building. The younger,
noticing some work being improperly done, said to the
older, " I think that fellow is wrong." The elder replied,
"D the difference. We are not paid for thinking;
we are only paid for working."
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LAYlNG OUT ClRCULAR ARCHES lN ClRCULAR WALLS.*—Xlll.
By Chas. H. Fox.

IN
this issue we give attention to face patterns, tem
plates, &c, with direction for cutting a full center or

bullseye radiant arch. The plan is shown in Fig. 114,
while in Fig. 115 is represented the directing curve of the
soffit. The example taken is a very simple one, consist
ing of an arch containing only four stones, so that di
viding A E of the directing curve into two equal parts,
as shown at C, the point at which the joint is required
may be obtained. The tangent and normal to the cen
ter point 7 of the element which belongs to the soffit of
the joint is given in F C and C 2, respectively, of the
diagram.
The student having projected Figs. 114 and 115, and
the developed molds of the outer face, Fig. 116, as well
as those required at the inside face, in the manner already
described for similar operations in previous issues, he
will next draw in Fig. 116 the chord line C C and the
oblique lines J G and G J', as well as the verticals 2 J'

with some number or special designation, so as to prop
erly distinguish one pattern from another.
Now to form the top and bottom stones, we shall first

give directions for shaping them out of rough stock and
cut the stones entirely by hand— that is, without the aid
of machinery. Having selected a stone of the size as
given in C C 2' J G, &c, of the face mold of Fig. 116,
transfer to the face of the stone the contour of the fig
ure in question, and at the same time transfer the posi
tions of the verticals C K and a G of the figure to the
stone, so that they will occupy the same position there as
at the mold. Rough out the sides of the stone to the con
tour, as given above, then take No. 3 template, the con
struction of which may be seen in Fig. 122, and apply it
in the manner shown in Fig. 117 to the lower surface C
C of the stone, and there mark the contour o d 6. Now
at C C cut a draft to the direction of the curve line, the
draft requiring, of course, to coincide with the curvature

\ V,1

q)Axis

ng. 117.

Fig. 110.—DevelopedFace Molds.

Fig. 114.—Plan.
Fig. 115.— Elevation of Directing
Curve, Tangent and Normal.

Fig. 119. Fig. 118.
Figs. 117, 118, 119.—Diagrams Showing Application of Working Bevels. &c

Laying Out Circular Arches in Circular Walls.

and 2* J. This will give in the inclosed figure the shape
and size of the rough stone at the face, out of which the
top stone of the arch may be formed.
In Fig. 114 set off C 2 equal to C 6 of Fig. 116 and

draw the radial 2 1 and the line 1 1' parallel with the
opening line. The width of the stone as required at the
lower surface C C of the rough stone is given in E 1'.
The required size of the rough stone out of which the
side stones may be formed is given in the face mold of
Fig. 116, together with the figure inclosed within 3 C
c f of Fig. 114.
We show in Fig. 122 the template as required to give

the proper direction or curvature of the drafts at the
oblique lines J G and J G of Fig. 116. The construction
of this template, together with that of a similar one as
required for a like purpose at the oblique joint lines of
the stones has been fully explained in connection with
Figs. 80 to 91. These templates will be designated as
Nos. 3 and 4, for in order to cut the stones in a sys
tematic manner each mold or template should be marked

•Copyright, 1902,by Charles H. Fox.

of template No. 3. This done, cut a straight draft at the
vertical D B, and there mark a hard line to correspond

and to occupy the same position on the stone that the

line a G occupies on the face mold. Next, at the points

given in K K cut sinkings in such a way that when wind
ing blocks are placed in C and K' and a straight edge
applied to them, while another edge is placed at the

draft in B D, the sinking made in K will coincide with
the surface of the sinking block when the under edges of

the straight edges are " out of wind." The points thus

obtained in K K, together with that already given in B
of Fig. 117, will show the proper direction at which to
form drafts from B to J of the stone. Cut the drafts,
making use of template No. 4, to give the proper curva
ture, then cut a draft at J 2 out of wind to that at D B.
Next cut a draft at 2 C, making use of template No. 5,
which is not here developed, and which contains the
contour as given at convex face of joint mold, in order to
give the proper curvature. Repeat the operation for the
other half of the stone, which will give a draft entirely
around it. The next step is to form the surface as for a cir
cular piece of ashlar, applying the straight edge in a direc
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tlon parallel with the vertical B D, when no difficulty
will be experienced in the cutting of the surface. At
this surface mark the curves, together with the joint
"lines of the face mold proper, noticing in the application
of the mold that the center vertical E G of the mold
coincides with the vertical at B D of the stone. Now at
the points given in C C by the mold cut drafts through
the lower surface, making use of the square, as shown
in Fig. 118, to give the direction for forming the surface
of the drafts. Cut the drafts good and true. Now
take No. 2 template and apply it as shown in Fig. 118,
the angle of the template being placed to the exact point
C of the mold. In this position mark at the drafts the
radial line, as C B of Fig. 118.
The direction is now given in the line C 6, together

with that of the joint line as given by the face mold, at
which to form the plane surface of the joints. Drafts are
cut at the lines in question, then another either at C c
or c 6 of Fig. 118, out of wind to the draft opposite to it.
The joint being a plane surface may then be readily
worked. After the joint surfaces are formed rough off
the inside face of the stone to its required thickness. In
this case E' e of Fig. 114 is that required ; this may be
trammeled from the face. If the inside of the stone re
quires to be clean leave on a sufficient quantity of stone ;

inspection of the diagram of Fig. 119. Other drafts may
then in the same manner be cut at C 1, &c, then applying
a straight edge in a direction parallel with the plumb line
the surface of the face may readily be formed. This cut,
mark upon the surface the contour of the face mold, no
ticing as before directed that the plumb line of the mold
is placed exactly over the hard line C C" of the stone.
Now cut drafts through the soffit surface. Applying No. 2
template to the level lines C 1, as shown in Fig. 119, the
direction may be given at which to form the surface of
the drafts.
Having cut the drafts correctly apply the square to the

plumb line in the manner shown in Fig. 120, and a
straight edge to the point given in C with the face mold.
The direction of the cutting line of the soffit and of the
joint surfaces may thus be obtained. Obtaining these
the stone may then be finished in the manner described.
The top stone may be formed after the corresponding
radial drawn at the draft, as C 6 of Fig. 118.
From these directions we think the cutter will experi

ence little, if any, difficulty in forming the stones, either
of a model or of an arch, in actual practice. We may re
mark that the faces of the several stones may readily be
planed, the section SCcf of Fig. 114giving that required
for indicating the direction for forming the stones which

Fig. 120. Fig. 121.
Figs. 120 and 121.—Diagrams Showing Application of Working Bevels, &c

Laying Out Circular Arches in Circular Walls.

Figs. 122 and 123.—Diagrams
Showing Construction of Work
ing Templates.

it rough, point it down first time, leaving on sufficient
rough at the arris or soffit line so that the arris may be
^lean when the stone may be finished. After this is
done, mark at the inside face the mold for the stone in
"question, applying the points corresponding with C C of
the outer face molds to the lines given by the No. 2 tem
plate ; this completes the directions as required to finish
the exterior and soffit surfaces. If the curves of the outer
and inside face molds are divided each into the same
number of equal parts, a number of points may be ob
tained at which to apply the straight edge, which will
greatly accelerate the working of the twisted surfaces.
Now trammel at the inside the cutting line and finish the
inside arris, which will complete the working of the
stone.
Now, banker up the side stone and transfer to the

outer surface the plumb and level lines, as 2' 2 and C, 1, of
the face mold, Fig. 116; then cut a draft at the plumb
line, and on this mark the hard line, as C C" of Fig.
119. This done, at the level lines cut drafts to conform
to the curvature of No. 1 template. To do this, two tem
plates are required exactly alike ; for that matter, two No.
3 templates may be made exactly duplicate, with the
center ordinate d' 2 of Fig. 122 marked correctly upon
«ach. Then having cut a draft, say at the lower line, as
C 1 of Fig. 6, to the direction of one template, cut another
-draft, say at E F, in such a manner that the top edges of
the templates will be out of wind when the two templates
are applied at the same time to the two drafts, and the
X line of the templates placed exactly over the hard line
joining C C". What is meant may be clearly seen on an

belong to the sides of the arch. After the faces are planed
the joint surfaces may be formed as before, then mark
upon the stones the contour of the face molds and form
the stones as directed above.

Ventilation in Indiana Factories.

Indiana has enacted a law for the health and safety
of factory employees. It provides that no less than 200
feet of air space shall be allowed for each person em
ployed in day time, and 400 cubic feet for each person
working during the night hours (provided the room is
lighted with electricity). State Factory Inspector D. H.
McAbee says he is unable to enforce this law because the
State has provided no way of determining whether or not
the ventilation is adequate. A test that will show the
condition of the atmosphere in a factory must be made
so delicately and accurately that only an expert analyst
can do the work. Even his analyses are not always re
liable because conditions are changing constantly. A
room impure of air at one time of the day may pass in
spection at another time. Where the conditions meet the
exact letter of the law the factory rooms are often filled
with foul air. In such case a chemical analysis will show
a large amount of carbon dioxide. Discussing this ele
ment of the air, Dr. Hurty, secretary of the Indiana State
Board of Health, says : " Carbon dioxide is not a poison
in the strict sense of the term, yet there are no life-
sustaining properties in it. The per cent, of vitalizing
oxygen is decreased by it and the worker breathes' thinned ' air. The lungs of the workman begin to
degenerate, and he declines in health."
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FIRE PROTECTION IN LARGE BUILDINGS.

A
FEW months ago extraordinary effort was made
through the influence of the Board of Fire Under

writers, with the co-operation of the Fire and Building
Departments of Greater New York, especially in the
Borough of Manhattan, to establish stand pipes, or fire
lines, in all public buildings and apartment hotels to
prevent a repetition of the disaster which befell the Park
Avenue and Windsor hotels, with the attendant loss of
life and damage to property in the immediate neighbor
hood. According to reports, says a recent issue of The
Metal Worker, when the fire alarm was given, not a

there be attached to each valve 65 feet of 2%-inch hose,
placed in a position to make it conspicuous at all times.
This is to impress patrons and tenants that, in case of
fire, it is only necessary to grasp the hose nozzle on the
reel attached to the stand pipe on any floor, and with
one pull the hose will release itself from the reel in a
quarter of a second. When this is done, still retaining
the nozzle in the left hand and holding the open end
downward, it is only necessary to open the fire valve by
unscrewing it. Then, the water in reserve in a large tank
on the roof, as shown in the illustration herewith, wilt

Fire Protection in Large Buildings.—Vertical Section, Showing Piping, Pumps, itc.

single fire line or hose was to be had on any of the dif
ferent floors, from the basement to the roof. Consterna
tion was thus created among those already panic stricken
when it was known that hardly any provision had been
made for their safety.
Since that event the Fire Department has been work
ing zealously to make it necessary, in fact compulsory,
to have all buildings where there is the least possible
danger equipped with modern hose reels and the best
made, close woven 2%-inch linen hose on each and every

floor adjoining stairways, a hose to be attached to the
4-inch galvanized iron stand pipe with 2%-inch branches,

and with 2%-inch polished brass angle valves, with soft
seat, to insure safety from leakage. It is also required that

be abundant for protection, with the aid of the fire or
house pump in the basement, until the arrival of the
engine from the Fire Department, which will connect
with the special connection on the outside of the bulldingr
and pump water from the street service mains into the
building through the piping system provided for fire
protection.
The illustration shows the method employed in plac

ing the stand pipes or fire lines in position, which the
Fire Department is laboring to have observed in every
building where the city has jurisdiction. In the base
ment a large Worthington pump, or some similar pump, is
located, adjoining the house pump and cross connected
with the by-pass, so that either can be used in ease of
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emergency to keep the fire pump primed up. A line of 5-
inch galvanized iron pipe ia carried fro mthe pump to the
taint, with a check valve on it near the tank to prevent
inch galvanized iron pipe is carried from the pump to the
engines are working, to supply the various branches.
There are also other check valves at the bottom of the
pipe, at the branches, to prevent the escape of loss of
water from the tank when the pumps are not running.
This arrangement of the check valves renders the supply
of water carried in the tank available in case of a fire
before the pump can be started. It also enables the use of
the two outlets on the roof in the deck house when under
sidepump pressure. The tank outlets on the roof, at each
side, can also be used for service in cr.se of fire in an
Adjoining building.
A line of 4-inch galvanized iron pipe is carried across
the basement ceiling, connecting with the main 5-inch
stand pipe and pump. These lines are continued outside
"of the building line into the vault, and come up through
the sidewalk, ending with a Siamese connection, to re
ceive the pipe from the steam fire engines. Just inside
.of these Siamese connections the check valves A, A, with
soft seat, are placed to keep the water from escaping
from the tank or the pump into the street services.
Water is kept in these lines between the pump and the
"check valve, which are held absolutely tight by the pres
sure behind them. Just outside of these check valves
small %-inch pipes connect with the 4-inch pipe and have
an angle valve for the purpose of emptying the outside
pipe in case of repairs or freezing weather. These pipes
are carried to the basement sink, where they discharge,
and this sink also receives the discharge from pipes with
valves on them leading from the base of the main pipes
on each of the pumps.
lt will be seen that there are valves and hose on the

outlets in the deck house on the roof, so that this fire
protective service is immediately available without the
delay that might be entailed through an endeavor to get
inside of the building. Dry goods and storage houses
and similar buildings have separate tanks and automatic
sprinkler lines, some keeping one or two tanks in reserve
with 10,000 gallons of water available in emergency.
The sprinkler system is designed on somewhat the same
lines as the fire protective line, having a large stand
pipe on each side of the building with 3-inch branches
taken out and carried across the ceiling, hanging from
the beams, reducing in size as it continues, until it is
% inch at the furthest point ; all cross discharge lines
having %-inch outlets, 30 inches apart, with %-inch soft
metal jets. As the branches are taken out of each floor
a controlling valve is placed close to the stand pipe, to
facilitate repairs or other necessities. The sprinkler
system also has the Siamese connection at the sidewalk
level outside the building line, with a distinctly marked
metal plate, so that the Fire Department can tell which
is the sprinkler system and which is the fire protection
system.
This method of protection against fire has proved

most efficient under test, and the small cost should not
lnterfere with its general use, not only where it is re
quired by law, but throughout the country wherever a
building containing a valuable stock exists. The general
provisions of such systems in buildings will be gladly re
ceived by the trade which is called upon to install them
as an increase in the demand that may be made upon
their services.

ting of the cement ; and during the process of drying
after molding, the tiles are repeatedly sprinkled with
water with the same object in view. Previous attempts
to make durable tiles with a mixture of sawdust and ce
ment are said to have failed owing to the absorbent ac
tion of the sawdust.

Cement and Sawdust Tiles.

Convention of the Texas Builders' Exchange.

lt is said that excellent tiles can be made with a mix
ture of Portland cement and sawdust, and that nails can
be driven through them without causing them to crack.
In a recent issue of the Thoninduatrie Zeituny the fol
lowing proportions were given as suitable for the manu

facture of the tiles : Damp sawdust 100 parts by weight,

Portland cement 240 parts, water 48 parts. The sifted
sawdust is well moistened and allowed to stand for 24
hours before being employed for mixing with the propor
tions of cement and water mentioned. The sawdust is

used in a damp condition to prevent it from absorbing
from the mixture the water required for the proper set-

The fourth annual convention of the Texas Builders'
Exchange was held in the Temple of Honor Hall in Gal
veston, Texas, November 30 to December 2, inclusive. It
was the original intention to have held the meeting on
November 2, but on account of the quarantine against
San Antonio, it was decided to postpone the convention
until the end of the month. Representatives were present
from Galveston, Dallas, Beaumont, San Antonio and Cle
burne, Texas, and from Shreveport, ±j8. The members
were called to order at 11 o'clock on November 30, when
in a brief address President Oppermann of the Galveston
Exchange, in a brief address, welcomed the delegates, the
response being made by President Boettler of the State
Exchange. Reports of officers and committees were read
and other routine business transacted.
In the way of entertainment, there was a ride around

the city, which was most enjoyable, as it brought the
visitors to many points of interest in the Eastern and
Western portions of the city, also through the southern
section and the residential districts. A stop was made at
the sea wall and a promenade on the concrete protection
work was made a feature of the trip. The excursionists
returned to the city about 6 o'clock well pleased with the
entertainment which the committee appointed for the
purpose had provided for them.
The second day's session was commenced at 9 o'clock

on the morning of December 1, when matters of general
interest pertaining to the association were considered.
The entertainment provided for the afternoon was an ex
cursion on the bay.
During the forenoon of the third day's session the of

ficers for the ensuing year were elected, as follows :

President. E. R. Wright of Dallas.
Vice-President, David E. Sayre of Beaumont.
Secretary and Treasurer, H. C. Oppermann of Gal

veston.
Sergeant-at-Arms, M. C. Asborne of Cleburne.
While the convention was in session a committee from

the Galveston Exchange took the visiting ladies on an in
spection tour of the United States revenue cutter Gal
veston.
After the business of the convention had been trans

acted a vote of thanks was extended in the shape of the
following resolution, which was unanimously adopted :

Whereas, The membershipof the Galveston Builders' Ex
change have exempllflt-dthe very essenceof true and cordial
hospitality in their welcometo the visiting delegatesto this,
our State Exchange, ln annual session; and
Whereas, Every visiting delegatefeels sincerely grateful for
the hospitable treatment while in the city of Galveston; there
fore be it
Resolved, That we extend to the Galveston Builders' Ex
change,and also to the citizens of Galveston,our sincere thanks
for the loyal and generous reception we have receivedduring
our visit to the city.

The committee presenting the resolutions consisted of

William Illingsworth of Dallas. W. M. Hagy of San An
tonio, J. T. Booth of Beaumont. Edward Browne of
Houston, J. C. Greene of Cleburne. W. C. Torbett of
Waco, all of Texas, and A. Benoit. representing the

Builders' Exchange of Shreveport, La.
It was decided to hold the convention next year in

Waco, the date to be decided later by the Executive Com

mittee. The afternoon of the third day was given up to

a Galveston banquet. known as an oyster roast, but in

reality an oyster feast, because the roasted oyster plays

but a minor part in the entertainment. A special train

carried over 200 delegates and their friends to an oyster

farm, where everything had been prepared for the occa

sion. Bud Randolph of Houston acted as toastmaster,

and there were impromptu remarks by a number of the
visiting delegates, and the occasion was one of social good

fellowship.
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WHAT BUILDERS ARE DOING.

THE
regular quarterly meeting of the Baltimore Builders'
Exchange was held at their rooms, at Lexington and
Court street, on Tuesday evening,December1, in accord

ance with the announcementcontained in our last issue. As a
prelude to the meetinga banquet was served, covers being laid
for nearly 200 membersof different trades connectedwith the
building industry and represented by the membership of the
Exchange. At the head of the table was seated Charles
L. Eidlitz, president of the Building Trades Employers' Asso
ciation of New York City, Prof. Otto Fuchs, President John
H. Short of the local exchange, and ex-presidents Isaac S.
:Filbert, S. B. Sexton, Jr., Benjamin F. Bennett and John Kel-
'ley. As soon as the good things which had been provided had
beenduly considered, a season of speechmaking was enjoyed,
President John H. Short introducing as the speaker of the
evening Mr. Eidlitz, who suggested that employers must act
speedily in perfecting their organizations, in order to meet
the problems which were confronting them from day to day.
He then led up to the situation which formerly existed in
New York City, comparing it to the conditions as they are
to-day. Among other things he said :" Of late some of your members have been considering
the advisability of uniting, and the time is now ripe for doing
this. Let a month go by, let a week go by, yes, let a day go
by, and your grasp on the situation will weaken just that
much. In your Builders' Exchange all of the building trades
are represented, and under a suitable leader you can be suc
cessful in this venture. From the lesson of the ' graft '

proposition in New York, you can show to labor what can
be done, only you must hold together and be firm when once
you have set down your foot. If you don't act, and act soon,
labor will run you to the ground and will put you in a posi
tion that will be hard to get out of. Intelligence combined
with force is a strong combination, and if rightly brought
together in this it cannot fail to win out."
After the remarks of Mr. Eidlitz, which were followed

with the closest attention by those present, the meeting ad
journed until the regular session, which was to be held later
in the month, when the question of forming an association
would come up for definite discussion.
Among the building improvements in contemplation it is

interesting to note the operation which is to be carried out
by Contractor Edward J. Gallagher, on Grove street and on
Kenwood avenue. On the former thoroughfare will be
"erected20 two-story brick dwellings, each covering an area
12 x 33 feet, and having flat tin roofs with galvanized iron
cornices. The 13 dwellings on Kenwood avenue will be
13 x 44 feet in size and will rest on brick foundations with
stone beds. There will also be a group of seven two-story
structures built in East Lanvale street, each having a front
age of 14 feet and a depth of 44 feet. These will be of brick
and stone, with pitched roofs covered with tin.

Chicago, 1ll.

While the building situation in Chicago is anything but
active at the present moment, there is early indication that
the new year wll seea revival of building. There is scarcely
an architect in the city who has not on his files plans for
buildings of greater or less magnitude that are held up be
cause of the uncertainty of labor and the feeling that mate
rials are higher than they will be. As far as materials are
concerned, prices are coming down more nearly to the point
where they meet the wishes of the owners. Brick is low
*nd plumbing and gas fitting have been reduced 20 per cent,
within the last 60 days. Steel, while showing no actual re
duction in price on the tonnage basis, is figured very close
by contractors, who make estimates on completed buildings,
and such castings as enter into the construction of buildings
are lower in price. Lumber is still high, but not higher
than should be expected, because of the rapidly declining
source of supply.
Taking a broad view of the situation, the population of

■Chicagohas increased in a much larger proportion than the
buildings can accommodate it. This is particularly true of
desirable residence property. Bents accordingly are high,
.and this fact offers another temptation to builders to prose
cute the work which they have had under consideration for
some time.
The only element still lacking to bring about the desired

activity is the uncertainty and high price of labor, aud this
obstacle is being met both by local contractors and by the
newly formed association of building trades employers, and
the prospect is that by the time the weather will permit the
breaking of ground in the spring the labor element will be
brought down to a basis where it is possible to erect both
residence and business structures at n profit to their owners.
According to the figures of the Building Department, per

mits were taken out in November for 564 building improve
ments, -having a frontage of 15,777 feet, and estimated to
.cost $2,965,080,as against 454 permits for buildings having

a frontage of 15,065 feet and costing $3,083,550,in November
of last year.

Hazleton, Pa.
The second annual banquet of the Builders' Exchange

took place at the Central Hotel on the evening of Thursday,
December 3. The members and their guests first assembled
at Union Hall at 8.30 in the evening, and a half-hour was
spent in pleasant social intercourse. At 9 o'clock they ad
journed to the parlors of the Central Hotel, where they
listened to a number of selections by Schmauch's orchestra,
and then repaired to the dining room, where a banquet was
served. The decorations were of a rather elaborate char
acter, the floral display being especially noticeable, and the
orchestra being concealed behind a screen of palms. After
the guests had rendered full justice to the many good things
placed before them, the assemblage returned to Union Hall,
where a pleasant hour was spent in renewing acquaintances
and establishing general good fellowship. The committee
having charge of the banquet discharged their duties in a most
satisfactory manner, and the occasion was one long to be
rememberedby those present.

Los Angeles, Cal.
During the month of November 649 building permits for

improvements, valued at $1,183,914,were issued, as compared
with 625 permits for construction work, valued at $1,045,000,
issued in October, and 496 permits for work valued at $1,129,-
954 in November, 1902. Builders anticipate a continuation
of the activity which has characterized the last year. Ap
parently the drawbacks to building at this season are not
sufficient to put a check to operations.

Manila, P. I.
Many new buildings are being constructed in Manila and
the provinces, and altogether there is considerable activity
in the building line. Among the most important work of the
past few months may be mentioned the three new modern
buildings on the premises of the San Lazaro Hospital, the
Government laboratory, and the municipal building of
Manila. This building, which was commenced by the Cos
mopolitan Hospital Association, has been properly braced
and reinforced, and when completed will be a modern and
substantial office building for the city officials. Plans for a
two-story steel frame addition to the Government printing
office have been prepared. The Bureau of Architecture also
has under way plans for the Agricultural Building at La
Carlota, Negros; for a new jail at Karlac; a new school
house at Bulan, and for a warehouse on Engineers' Island,
Manila Bay.

Minneapolis, Minn.
The members of the Builders' and Traders' Exchange

held their secondannual banquet in their rooms in the Kasota
Block on the evening of Wednesday, December2, when nearly
100 representatives of the building industry were present.
Music was furnished by the Minnesota Quartette, supple
mented by impromptu songs by the colored waiters. The
toastmaster of the evening was W. A. Elliott, who intro
duced the various speakers of the evening with remarks of a
tenor which placed every one at ease. After welcoming the
guests from St. Paul and Duluth, J. S. Corning, president of
the St. Paul Exchange, was introduced. He respondedwith
some rather humorous remarks and concluded by inviting his
hearers to the banquet to be given by the exchange which
he represented. The next speaker was E. G. Wallinder of
Duluth, who dwelt upon the relations of architects and build
ers and urged the two to work closer together and thus avoid
many of the misunderstandings which are often credited to
a lack of intimate acquaintanceship. This speaker was fol
lowed by F. G. Corser, who responded for the architects, and
then by C. E. Hale, who was called upon to respond to the
toast, " The Quarry," on account, no doubt, of his connection
with the Kettle River Quarries Company. The brick manu
facturers were represented in the list of toasts by John S.
Bower, who, among other things, pointed out the difference
in the manufacture of brick 20 years ago and at the present
time. Harold Johnson had for a toast the subject,

" Orna
mentation," while George M. Gillette discussed the develop
ment of the iron business, and emphasized its importance as
marking the progress and developmentof civilization. Other
speakers were D. W. Smith, who told why mill work is so
high at the present time : G. E. Casey considered the subject
of steam heating, W. K. Morrison spoke of the hardware
business, and L. L. Sanford referred to the extendedadvances
which have been made in the field of electricity. James G.
Houghton, Building Inspector of the city of Minneapolis,
in a few brief words urged contractors to do good work.
George W. Turner spoke from the standpoint of the deco
rator, and J. L. Hague had something to say from the view
point of the plumber.

New York City.
There is very little change to note in the building situa

tion since our last issue, except, perhaps, the feeling as to the



30 January, 1904CARPENTRY AND BUILDING.
coming season is a trifle more hopeful. This is not wholly
based upon the value and number of the improvements now
projected, as indicated by the permits daily filed with the
Bureau of Buildings, for these are not altogether encourag
ing, but rather upon the necessity of greater housing accom
modations to meet a constantly increasing population and to
restore to a more normal condition the supply of rentable
dwellings, flats, apartment houses, &c It is natural that
the greatest activity should be along the line of the subway
and in the upper section of the city. The demolition of the
large number of dwellings to make room for the new Penn
sylvania Railroad station, the increased terminals of the
New York Central Road at Forty-second street, as well as to
clear the space for the approaches to the new East River
bridges, has contributed in no small degree to the dearth of
housing accommodations and created the necessity for others
to take their places. Much, of course, will depend upon the
labor situation in the early spring, but it is hoped that mat
ters will by that time be so adjusted as to permit of a volume
of operations upon a scale commensurate with the require
ments of the city's population.
Since January 1, 1903, and up to the second week in

December, there have been issued in the boroughs of Man
hattan and the Bronx permits for 1685 new buildings, esti
mated to cost $77,300,000, as compared with 1609 permits
for improvements, costing $85,953,400, in the same period
of 1902. In the former period $10,328,500 were spent for
repairs and in the latter $8,900,000.
As a result of the recent agitation in labor circles, it

has just been announced that Local Union No. 2 of the In
ternational Association of Bridge and Structural Iron Work
ers has resolved to abolish walking delegates, their duties in
the future to be performed by the members of the Strike
Committee of the union.

Oakland, Cal.

Satisfactory progress is being made on all the large build
ings under construction in Oakland. The new hospital build
ing, at Twenty-fourth street and Broadway, will be com
pleted by January 1. The structure is four stories high,
with a large attic, basement and sub-basement. The con
tracts for the new Carnegie Library Building at Berkeley
were let a couple of weeks ago. The principal work will be
done by Robert Greig for $35,000.

Philadelphia, Pa.

The operations in the city as a whole continue to show
unmistakable signs of contraction, although there is a fair
degree of activity in certain sections. According to the re
port of the Bureau of Building Inspection for November,
there were 602 permits issued, covering 911 building opera
tions, which were estimated to cost $1,472,165. As com
pared with the same month last year, these figures show a
decrease of $644,085 in the cost of improvements, and there
is also a falling off as compared with October of the present
year, when the contemplated building improvements were
estimated to cost $1,843,605. During the month of November
there were issued permits for 343 dwellings, ranging from
two to four stories each, estimated to cost $642,200. Permits
were issued for four new stations, to cost $210,000; for five
manufacturing establishments, to cost a little more than
$197,000, while alterations and additions call for an ex
penditure of $212,635. The Thirty-fourth ward continues to
be the scene of the greatest activity in the building line, al
though the Second and Nineteenth wards made an excellent
showing for the month.
The Master Builders' Exchange and the Master Employ

ers' Association, at a concurrent meeting on December 16,
passed the following resolution :
" Be it resolved, in view of the fact that all agreements

between employers and workmen do not expire at any one
stated time, that we recommendthat all existing agreements
remain in force until they expire ; that no new agreements
shall be entered into that will admit of the sympathetic
strike and that will not secure arbitration of all differences,
work to continue meanwhile, and that wherever agreements
do not forbid we recommendand insist that the resolutions
set forth September 7, 1903, shall be strictly adhered to."
These resolutions were as follows :
" Resolved, On and after a time to be fixed at the dis

cretion of the Advisory Board of the Master Builders' Ex
change, no workman shall be employed on any of our build
ings in Philadelphia, unless he is willing to agree not to en
gage in any sympathetic strike and to arbitrate any dif
ferences that may arise, work to continue meanwhile."

Pittsburgh, Pa.

The building situation in the city at the present time is
not altogether encouraging, owing to the differences existing
between employers and employed in some of the various
branches of the trade. The plumbers in Pittsburgh and
Allegheny went out on strike October 1. owing to the master
plumbers refusing to meet the demands for an advance of 50
cents a day, or from $4 to $4.50 for eight hours' work. As a re"
suit the plumbing trade in the Pittsburgh district has been

at a standstill ever since that date. About the middle of
November the Builders' Trade League called out other crafts
men, such as bricklayers, stone masons, tinners, painters, &c
and the building operations have been very greatly curtailed.
Recently the tinners, apparently becoming tired of the situa
tion, returned to work, and the indications appear to be that
the men in the other trades will soon follow the same course.
Latest advices prior to going to press are that the plumbers
are becoming more or less uneasy and have within a few
days brought one of their officials to Pittsburgh with a view
to effecting a settlement of the strike, if possible.
The Building Trades' Council has been weakened some

what in its fight with the Builders' Exchange League by the
settlementof the dispute between the sheetmetal workers and
the master tinners and the withdrawal of the hoisting en
gineers from the council.

Portland, Oregon.

Notwithstanding the rainy weather of the past month,
contractors and builders have been busy throughout the city
and in the suburbs. Over half a million dollars' worth of
work has started during the month, and contractors
believe that winter weather will not be able to check building
lo as large an extent as heretofore. The building of resi
dences, which was the prominent feature of the summer
months, will probably drop off somewhat during the next
few months. According to local architects, a goodly number
of three and four story brick structures will be undertaken.
One feature of the residence building during the past few
weeks is the construction of houses ranging in the neighbor
hood of $15,000 in cost. It is estimated that over 100 build
ings of this sort have been put up on the East Side during
November. Among the larger work undertaken during the
month are the alterations to bemade in the Fleischner, Mayer
& Co. building, on First street, and the alterations in the
A. O. U. W. Temple, on Taylor street.

Salt Lake City, Utah.

This has been a great church building year in the city.
A sum approximating $500,000 has been expended, or will
be, on contracts for church buildings during the year. The
amount represents the construction of nine new bouses of
worship and the remodeling and improving of two old build
ings. Seven different sects are represented. The First
Presbyterian Church, the most pretentious of the new build
ings, will cost when completed $120,000, the Westminster
Church will cost $30,000, the Liberty Park Methodist Church
will cost $10,000, the Unitarian Church will cost $15,000,
the Seventh Day Adventist Church between$3000 and $4000,
the new Mormon meeting house, on Eleventh East street,
will cost $6000, the one at First and L streets $12,000, and
the one just completed on State street will cost between
$20,000 and $25,000, and the Jewish Synagogue on Third
East street will cost $10,000. Beside these the Episcopalian
Church and the Mormon Church have made extensive addi
tions. It is generally expected that building will ease off
rapidly from now on, on account of the advent of winter
weather. Construction work on the various buildings
throughout the city is being pushed to completion as rapidly
as possible.

San Francisco, Cal.

During the last week of November only 12 contracts were
filed, calling for an expenditure of $92.444. In general
architects complain that their clients are disinclined to build
for the present. The work undertaken in November was
chiefly of a minor character, consisting of betterments and
the smaller class of dwellings. Some unusually fine work is,
however, planned for the future. On California street, from
Montgomery east to Sansome, a number of fine office build
ings are to be put up, the property owners in that district
having an understanding, however, that not more than one
large building is to be undertaken at one time. Under this
arrangement no other important work will be undertaken
until the completion of the Merchants' Exchange Building.
When this is finished other buildings will be constructed in
turn, as follows : The Fireman's Fund Insurance Building,
the Mutual Life Insurance Building and the Bank of Cali
fornia Building.
Plans for the latest of San Francisco largest hotels have

been completed. This hotel will be erected by Herbert E.
Law on Pine and Stockton streets, construction work to be
gin next July. The designs are made after the style of the
Lombard builders of the early Italian Renaissance period.
The structure is planned with a view to utilizing the de
clivity on both Pine and Stockton streets. Where the ground
is highest the building will be but six stories high, and where
it is lowest the building will be 12 stories high. It will be
built in the shapeof an angle in order to give all of the rooms
outside windows. There will be between 750 and 800 rooms
in all. There will be two courts in the lower part of the
building, each of them 50 x 65 feet in area. One of these
will be planked by a large rathskeller, a billiard room, bar,
bowling alley and garage. The cost of erecting the hotel is
placed at approximately $100,000.
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COST OF BUILDING IN 1903.

IN
our issue for January last we presented some very
interesting comparisons in the costs of building,

showing by means of carefully compiled figures arranged

in tabular form the changes which had taken place in

leading lines during t.he previous five years. From these

it was seen that the cost of building in New York City
had increased in that period practically 30 per cent. The

cost of ordinary labor showed an advance of 20% per

cent. ; carpenters' wages, about 21% per cent. ; bricklayers'

wages, 30 per cent. ; plasterers' wages, 25 per cent. ; paint
ers', about the same amount ; sheet metal workers', 13 per

cent., and plumbers' and steamfitters', a trifle more than

13% per cent. The price of pig iron had risen 100 per

cent. since 1897; structural steel, 94% per cent. ; build
ers' hardware, 40 per cent. ; heating and ventilating, 56
per cent. ; Rosendale cement, 24 per cent. ; common
brick, 8 per cent. ; copper wire, 31% per cent. ; sheet cop
per, 50 per cent. ; spruce lumber, from 32 to 46 per cent. ;

white pine doors, 100 per cent. ; hemlock joists, 57 per
cent. ; tin plate, 22 per cent. ; wire nails, 22 per cent. ;

cut nails, 64 per cent. ; linseed oil, 30 per cent., and so on
through the list of materials entering into building con
struction.
Comparing present costs in the building trades with

those prevailing at the time the figures referred to were
published, shows that some rather interesting changes in
values have occurred during the past twelve months. It
is found that some materials cost more and others less,
while labor is higher. In discussing this phase of the
building situation, a recent issue of the Record and Guide
says : " Last spring the structural ironworkers secured
an increase of 50 cents a day, and their wage is now 56%
cents an hour, or $4.50 a day of eight hours. They also
obtained concessions in the way of double pay for all
overtime. While the union was able at that time to
command this increase, a feeling survives in some quar
ters that the compensation is too high, and a rumor is
current that a large firm of employers will presently re
duce the rate, or make an effort to do so.
" Steamfitters, who received $4 a day a year ago, are

now drawing $4.75; and by agreement already entered
into they will be allowed $5 after the first of next August.
Good workmen of this trade are already being paid $5.
Plumbers have had their wages raised from $3.75 to $4.25
a day. Plasterers have received 68% cents an hour, or

$5.50 a day, since July 1, when an agreement signed last
fall went into effect, and now are the highest paid me
chanics in the building trades. A year ago their rate
was $5 a day, and five years ago they were getting $4.
Plasterers' laborers received an increase of 25 cents as
the verdict of the arbitration board, so that their daily
wage is now $3.25.

Scale of Wages
" The wage scales of bricklayers, painters, carpenters,

stonecutters and setters and sheet metal workers were not
changed during the year. Bricklayers receive 65 cents an
hour ($5.20 per diem), and the maximum current rates
for other trades are : Carpenters, 56% cents ; stonecutters,

62% cents ; painters, 43% cents, and sheet metal workers,
including tinsmiths, 50 cents.
" The most important advance of prices in the line of

building materials during the year has been in Hudson
River brick. In November, 1902, the common sort were
selling at $5.25 to $5.75 per thousand, while this fall they
commanded $7 to $7.50. But this is a valuation which
cannot be called permanent. The year's supply has been
only about half the normal, while the requirement since
the strikes ended has been unprecedented.
" The distinction for the longest fall in prices belongs

to pig iron, which a year ago was quoted officially at $25
for No. 1 Northern Standard, at Jersey City, not mention
ing the premium exacted for so-called prompt delivery, and
is priced now at $15 to $16. No. 2 Foundry Southern
(steamship pier, New York), now goes at $13.25 to $13.75.
If early in January, 1902, when No. 2 Foundry was sell
ing at $11.50, f.o.b. Birmingham, any one had predicted
that in September the same iron would sell at $25, he

would have been voted down ; and if a year ago some one
had prophesied that the price would be almost or quite

cut in half before the close of 1903, he would have been

nearly as far away from what seemed likely. Whether
consumption can suffer from high prices has scarcely re

ceived a distinct answer, but that consumption has suf

fered from something is certain. The importance of pig

iron to builders, of course, is that of a basic material,

and because of its influence upon structural shapes and

builders. hardware and equipments.
" Structural material for which during June and July

of 1902 3 cents was paid at the mills, has been getting

easier for builders ever since the tide was turned in the

fall of 1902 by the inrush of foreign material. Beams
and channels are now obtainable by dealers at $1.75 to $2.
Builders' hardware, which advanced fully 40 per cent, on
the average between 1898 and 1897, has begun to partici
pate in the downward tendency of things made of metal,
and it is noticed that jobbers are reducing stocks to the
lowest dimensions, believing it will be cheaper to re
plenish in the future.

Cement Industry.
" The cement industry is also experiencing a sethack.

Last fall the demand was still so far in excess of the
supply that large importations were being made. The
Lehigh and Atlas companies doubled their plants, and
the Coplay interests also enlarged their capacity. Nu

merous small plants were built during the winter ; many

more were projected. Consequently heavy increases in
production blossomed into overproduction in the summer
time when the strikes were on, and certain anticipated

railroad orders had not arrived. Prices of American
Portland fell from, let us say, $2.25 wholesale to the pres

ent standard price of $1.60, though there was a period
in between when the article could be bought at a much
lower valuation.
" Lumber, being in strong hands, has not only main

tained its price schedules of last year, but has increased
them in most lines. So many kinds are ' scarce ' that
little can be hoped for in the way of lower prices.
Though new building work in many cities has been more
or less dulled, repair work has been brisk everywhere,
requiring so much stock that there has been no sign of an
oversupply.
" During 1902 the American Window Glass Company

dominated the glass situation. Outside factories were
combined under the Federation Window Glass Company.

The Independent Glass Company was reorganized, and
all three combinations worked in harmony as to prices.
The Jobbers' Association quotations for glass from store
in January, 1902,were 90 and 10 per cent, discount. They

advanced to 90 and 5 per cent, in March, to 90 per cent.
in April, to 89 per cent. in May, and to 88 and 5 per cent,
in July. In December they had dropped back to 90 and
10 under a new list. The present year has seen evidences
of slowness in trade, and the average of prices corre
spondingly lower.
" Linseed oil, which for City Raw, in lots of five bar

rels or more was quoted at 67 cents during July, 1902,
has since fallen to 37 cents. The price which turpentine

has reached is unusually high, and varnish manufacturers
are considering the advisability of advancing prices of
their products on this account.
" Lime has seen an advance of 5 cents all around, and

lath averages high, and will probably go higher this
winter. Plaster has remained stationary. Bluestone has
had the best business in seven years.
" Finally, as regards the general cost of building, it is
seen that the cost of brick walls, and of lathing and
plastering them, has greatly increased during the year;
brick, lime, lath and plasterers' wages being responsible.
It costs a little more also to lay wood floors, to insert
window frames and to put on the trim. Not so large an
outlay is required for the material to paint the outside of
the house, but the varnish for finishing the interior wood
work is more expensive.
" On account of the increase of plumbers' and steam
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fitters' wages, the expenditure for putting in the plumbing
and the equipment for heating a building is larger than
last year. The concreting of the cellar floor will cost less,
but the flagging of the sidewalk brings a bill with larger
figures than last year.
" Structural iron work, on the whole, is higher ; though
the price of material has fallen, housesmiths' wages have
enlarged.
" Any kind of a building, then, costs more to erect in

the metropolis at the present time than a year ago, and
this must be largely a permanent condition, more likely
to be intensified than diminished, since it is principally
due to increased wages."

New Publication.
Handy Lumber Tables. Size, 5 x 7»4 inches. 24 pages.
Bound in paper covers. Published by the Industrial
Publication Company. Price 10 cents, postpaid.

This little work contains a series of tables of board
measure, plank measure, scantlings reduced to board
measure, together with other data and memoranda which
are likely to be found of interest and value to the build
er and lumberman. Among the miscellaneous data may
be mentioned the comparative value of different woods,
showing their crushing strength and stiffness, the rela
tive hardness of woods, the comparative weight of dif
ferent woods in green and seasoned states in pounds and
ounces per cubic foot, the shrinkage in dimensions of
timber after seasoning and the percentage of water in
different woods.

The British Standard Size of Bricks.

The following standard has been agrfcd upon between
the Royal Institute of British Architects and the Brick
Makers' Association, and has been drafted in consulta
tion with these bodies and representatives of the Insti
tution of Civil Engineers and ordered to go into force on
May 1, 1904. The Council recommend that members
should insert this standard in their specifications under
the title of " The R. I. B. A. Standard Size of Bricks."
1. The length of the brick should be double the width,
plus the thickness of one vertical joint. 2. Brick work
should measure four courses of bricks and four joints
to a foot. Joints should be Yt inch thick and an extra
1-16, making 5-16 for the bed points to cover irregu
larities in the bricks. This gives a standard length of
9'4-inch center to center of joints. The bricks, laid dry,
to be measured in the following manner :
a. Eight stretchers laid square end and splay end in

contact in a straight line to measure 72 inches.

ft
.

Eight headers laid side by side, frog upward, in

a straight line to measure 35 inches.
c Eight bricks, the first brick frog downward and

then alternately frog to frog and back to back, to measure
21% inches.
A margin of 1 inch less will be allowed as to a, and

'i inch less as to ft and c
This is to apply to all classes of walling bricks, both

machine and hand made.

An Open Air Theater.

Among the interesting constructions in connection
with the group of buildings forming the University of
California at Berkeley. Cal.. is an open air theater, which
has just been finished in accordance with plans drawn by
John G. Howard, the supervising architect of the various
University buildings. It is well known that the climatic
conditions there are such as to permit of the assembling
of out of door audiences at almost any season of the
year, and the site of the theatre is one that is sheltered
on all sides by natural surroundings. The building is the
gift of Mrs. Phoebe A. Hearst, and the designs are said
to follow the amphitheater at Epidaurus more nearly
than that of any built in classic times, and is composed
of a " Logion," or stage, and auditorium, corresponding
to the " Theatron " of the Greeks. The former is en
riched by a complete classic order of Doric columns and

entablature, the ends of the side walls toward the audi
torium forming two massive pylons, each pierced by en
trances, these being from the rear.
The auditorium is 254 feet 8 inches in diameter, di

vided into an inner and outer circle, the two being sepa

rated by a wall 4 feet in hight. The central pit, corre
sponding to the orchestra, is 50 feet 8 inches in diameter.
The inner circle consists of 12 rows of steps, 6 inches in.
hight, rising 5 feet 5 inches above the pit, and will be
occupied by temporary seats, which will accommodate
1454 persons. The outer circle consists of 21 rows, or
steps, each having an elevation of 1 foot 6 inches divided
by 11 aisles 3 feet in width, and seating 4228 persons.
Surrounding the extreme outer circle is a path which'
will ultimately be covered with a colonnade. The total
elevation of the outer circle is 37 feet 11 inches above the
pit. The extreme width of the stage is 146 feet 10 inches,

with depth ■of33 feet, hight of stage floor above the pit,

5 feet 5 inches, and total hight, 40 feet 8 inches. Later
it is intended to surmount the stage by a double colon
nade.
The material throughout is concrete, of which 100,000

cubic feet were used. ln excavation 10,000 cubic yards
of earth were removed. The total seating capacity of the
amphitheater is 6014. Since its completion the theater
has been the scene of performances of classic plays and
other exercises, and has proved to be admirably adapted
to the purpose for which it is designed.
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The Local Building Situation.
The year which has just been brought to a close has
been notable in the building world in many respects, but
principally for the progress made in establishing the
relations between employer and employed upon a more

stable basis. Locally the developments have been such

as to create a situation which it is expected will insure
the execution of a large volume of business the coming

season along Lines comparatively free from labor dis

turbances or other hindrances to active building opera

tions. That such a state of affairs is greatly to be de
sired everyone must appreciate who takes into considera

tion the number of buildings yet in a partially finished

state, the amount of work projected but held in abeyance

through a variety of causes, and more especially the

fact that the growth of the city during the past two

years has been so rapid that construction work, partic

ularly under the tenement house law, has not only failed
to expand in proportion, but has fallen behind the annual

average of preceding years, thus creating in a sense a

scarcity of housing accommodations. The attention of

builders is, however, being more largely directed to sup

plying the apparent deficiency in this class of structure,

as may be seen from the fact that during the year just
closed permits were issued for 442 flat and apartment

buildings, costing nearly twenty-three and a quarter mil

lions of dollars, while in 1902 permits were issued for
only 238 buildings of this class, costing in round num
bers fifteen millions of dollars. In contrast with these
figures, it may be noted that in 1903,permits were taken
out for 56 private dwelling houses costing $2,280,000, as
compared with 130 the year previous, estimated to cost

$8,161,000, and that there were 28 hotels projected last
year, involving an estimated outlay of $9,500,000,whereas

in 1902 permits were taken out for 46 hotels costing a
trifie over $21,000,000. Taking the figures for the en

tire year, it is found that in 1903 in the boroughs of
Manhattan and the Bronx, 1757 permits were issued for

building improvements estimated to cost nearly $81,500,-

000, while in the twelve months of 1902 the permits is

sued numbered 1703 and called for an expenditure of

$88,000,000. From these figures it will be noticed that
while there was an increase in the number of buildings

projected during the past year, there was a decrease

In their estimated value, showing that the average cost

of each building declined in 1903 as compared with the

year before, from which it may safely be inferred that
the tendency for the time at least is toward a cheaper

class of structure. With regard to the coming season,
the amount of new work to be done will depend upon
a variety of circumstances, not the least important of

which will be the market for mortgage loans and its par
ticular bearing upon large operations. Viewing the situa

tion from all points, however, the consensus of opinion

would seem to indicate a belief in a big year in the

building line, not only in this immediate territory, but
throughout the country at large.

New Phase of Building Trades Agreements.
Still another phase which the past year has developed

has to do with trade agreements. It is well known that
ever since yearly agreements have been made between
employers and the various unions, these agreements have

expired at some time in the spring, usually on April 30.
This arrangement was by no means satisfactory to em
ployers, as it projected a controversy over wages, hours
or trade regulations into what should be a very busy part

of the building season, and often caused a great deal of

valuable time to be lost by the cessation of operations

until an agreement was reached. Further than that, it
gave the unions a strong point of advantage over the

employers, as the latter were, of course, anxious to pro

ceed with their building contracts in the early spring
and make as much headway as possible. Concessions

were often made for this reason which would otherwise

have been stoutly contested. It might be claimed, on the
other hand, that the men were as anxious as the em

ployers to work regularly in the pleasant spring months,

but while this seems reasonable, it has not shown itself
to be a consideration of much potency in governing the

actions of workmen. The past year presented a favorable

opportunity for making a change in this respect. The

New York builders and contractors have been engaged
in a controversy with the unions which continued the

greater part of the year. Many Issues were fought out,

among them being the curtailment of the power of the

walking delegate, who had grown to be an autocrat. Not

the least important among the changes accomplished,

however, was the substitution of January 1 for May 1 as
the date for trade agreements to go into effect. This re
form has just been announced, the plan to accomplish it

having been kept quiet until enough contracts with unions

had been made on the new basis to assure its success.

The trades covered comprise the housesmlths, or struc

tural iron workers, hoisting engineers, wood workers,

sheet metal workers, metal lathers, electrical workers,

plumbers, steam fitters and pipe and boiler coverers, with

possibly some others. The agreements with elevator con

structors expire on April 1 ; the bricklayers, plasterers
and marble workers on May 1, and the tile layers on July
1, but under the arbitration agreement no strikes can be

declared. The wages to govern these trades for the year

1904-05 have also been practically settled, so that no

trouble is apprehended on that account. Ultimately, how

ever, it is expected that all the trades will be induced to
make their agreements date from January 1. It is un
derstood that a similar movement is on foot in a number

of other cities.

Estimates of Cost on Season's Work

The new arrangement will be vastly more satisfactory
than the old one for a variety of reasons, but chiefly for

the removal of the uncertainty which embarrassed archi

tects and contractors in making estimates of cost on the

season's work. With agreements settled by January 1

they can figure on surer conditions, as labor, which is al

ways the greatest element of cost. has heretofore been

the most uncertain. The accomplishment of such a re

form as this is one of the compensations for a year of

practical renouncement of business by builders and con

tractors. Such a conflict had been impending for a long
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time, but was avoided by the employers, who kuew that

if it was precipitated it would ruin the buildiug trade
for an entire building seasou, if not longer. They made
concessions until the situation became intolerable. The

crisis was reached at the opening of the buildiug season

lust year, when the walking delegates became more ar

rogant than ever, confident that the employers, with a

great volume of presumably profitable contracts in hand

and much more in sight, would yield every point de

manded rather than suffer their operations to be inter

rupted. These walking delegates have had a rude awak

ening from their dream, being now shorn of much of their

power to foment trouble. The employers, on the other

hand, are in a position to embark with confidence upon

the operations of the coming year, and look forward, as

intimated, to a period of very great activity, as many

building projects which had been postponed last year are
being revived, and new ones are rapidly taking shape.

Exhibition of the Architectural League.
For many years past the Architectural League of New
York has made a practice of holding an annual exhibi

tion of the work of members of the architectural and

allied professions, which bas attracted a great deal

of attention not only on the part of those naturally sup

posed to be interested in such matters but of the general

public as well. Arrangements have been completed for

holding the nineteenth annual exhibit of the League in

the building of the American Fine Arts Society, ut 215

West 57th street, New York City, the display to be open

to the public from Sunday, February 14, to Saturday,

March 5, inclusive. The exhibition will consist of archi
tectural drawings iu plan, elevation, section, perspective

and detail, as well as drawings of decorative works,

cartoons for stained glass, models of executed or pro

posed work, together with work executed in stone, wood,

bronze, wrought iron, mosiac, glass and leather. There

wlil also be sketches and paintings of decorative subjects.
The special object of the exhibition is to show complete

illustrations of individual rather than a large number

of incomplete works, and to this end the committee hav

ing charge of the affair have requested those intending

to participate to accompany the perspectives and eleva

tions with carefully rendered plans of the same, also

large scale drawings or details of some portions of the

work, as well as models of architectural details and

sculpture in wood or stone. In connection with the exhi
bition a most interesting feature will be a series of
public lectures by members of the profession upon topics

appropriate to the occasion. Another feature of the

nineteenth annual exhibition will be the drawings sub
mitted in the competition held under the auspices of the

Architectural League for the gold and silver medals,

the President's prize and the Henry O. Avery prize.

The subject of the medal competition is a recreation pier

for an American seaport of the first class, while the

President's prize, which is open to members of the

Architectural League only, is to be awarded to the best

design for a stained glass window, representing the
Annunciation. The design will include at least two life
sized figures and ornamental or pictorial accessories,

together with suitable space for a memorial inscription.

The Henry O. Avery prize is for the best design for an

electrolier suitable for a newel post in the hall of a

public library. The various committees having charge

of the exhibition and prizes are such as to warrant the

expectation of a most successful affair.

officers: President, G. L. Thorpe; vice-president, D. J.
Toomey ; secretary and treasurer, F. J. Curley ; directors,
Edwart Hart, L. P. Trowbridge, Arthur Lalibertie and
Michael Cleary.

Revision of Chicago's Building Ordinances.

One of the effects of the recent fire at the Iroquois

Theater, Chicago, with its appalling loss of life, has been

to set in motion the legislative machinery looking to the

revision of the building ordinances of the city with a

view to more effectively safeguarding life and property.

Shortly after the terrible disaster Mayor Harrison ex

tended an invitation to co-operate to the leading architec

tural bodies and builders' associations, requesting that

each body appoint a committee to inspect the ruins, ascer

tain so far as possible the facts in connection with the

disaster and report their findings in due course.

The committees appointed by the various bodies were

us follows :

Illinois Chapter of the American Institute of Architects:
President, George Beaumont; Edward A. Renwick, I. K. Pond

and William A. Otis.
Chicago Architects' Business Association: President, George

L. Pfeiffer ■Harry B. Wheelock,E. Stanford Hall, C. R. Adams.
Meyer J. Sturm. F. W. Hessenmueller,Thomas H. Mullay.
Builders' and Traders' Exchange: John Dick, William

Grace,

Daniel Freeman, Frank O Connell, O. W. Holmes, A. E. Wells

and C. W. Gindele.
Builders' Club: Victor Falkenau, A. E. Wells, C. W.

Gindele,

Joseph Downey, Elliott W. Sproul, A. Landqulst and John Grif-

Masons' and Builders' Association: F. B. Robinson, John W.

Snyder, Frederick Bulley, A. Landqulst, John Griffith and J. E.
McNichols.
In addition to the above the State's Attorney selected

the following architects to assist him in a special
inquiry

which he has undertaken with a view to an
investigation

of the matter for the grand jury : J. L. Silsbee, William
A. Otis, Edmund R. Krause, M. F. McCarthy and C.

Hansen.
Another movement with a view to solving the ques

tion of the safety of the theaters and places of amuse

ment in the city is being conducted by the
Chicago

Tribune, which has appointed a committee of represent

ee men made up of architects, building contractors,

engineers and fire insurance specialists. The architects

are W. L. B. Jenney of Jeuney & Mundie, 520 New
York

Life Building ; Churles S. Frost of Frost & Granger, 184

La Salle street; James Gamble Rogers, 1615 Ashland

Block, and William A. Holabird of Holabird &
Reche,

1618 Monadnock Block.

The building contractors are John M. Ewen of Starett-

Thompson Company; William A. Merriman, Western

manager of the George A. Fuller Company, 1027 Mar

quette Building; Addison E. Wells, president Wells

Brothers' Company, 1004 Mouadnock Block, and William

Grace of the William Grace Company, 1408 Wabash

avenue.
It is sincerely to be hoped that the reports of these

various committees will show who was responsible for

the disaster, and that such remedial measures will be

adopted by the municipal authoritie3 as to prevent a

similar occurrence.

New York State Builders' Convention.

The Master Builders' Association of Holyoke, Mass.,
at their annual meeting. January 6. elected the following

The convention of the New York State Association

of Builders will be held in Buffalo, January 21, 1904,

the details being in the hands of the Buffalo Builders'

Exchange. The programme that has been arranged calls

for a business session in the morning at 9.30, at which

the officers will submit their annual report and E. F. Eid-
litz, the attorney for the State body, will submit his

legislative report.
At noon a luncheon will be served. The afternoon
will be taken up with an informal business session and

the evening with a dinner at the Ellicott Club, the

delegates being the guests of the Buffalo Builders on

this occasion.
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VARlED EXTERlORS FROM THE SAME FLOOR PLANS.

JN
observing the architecture of the dwellings which are
to be found in the smaller cities and suburban dis

tricts of the country, one cannot fail to be impressed with
the diversity of the exterior treatment of the buildings
and the ingenious manner in which, in many instances,
tbedesired effects have been accomplished. The purpose
of the designers is obviously to avoid as much as possible
any striking similarity in the buildings, and to render
tbearchitecture of the place in which they are located as
varied and interesting as circumstances will permit, This
is especially true in street architecture, where entire rows
of houses are often put up which, for the most part, are
basedupon the same set of floor plans, but with the ex
teriors so diversified in their treatment as to relieve any

the same floor plans, the various views shown on the half
tone plate having been made from photographs taken es
pecially for Carpentry and Building.
The elevations, plans and details which are found upon

this and the following pages relate to the house in the cir
cular picture in the upper left hand portion of the half
tone plate. The other houses shown were built from the
same plan, but with such modifications as were necessary
to meet varying individual requirements. Referring to
the house in the circular picture, the foundation walls are
of brick, 8 inches thick, with 8 x 12 buttress piers, as
shown in the cellar plan. From top to bottom the foun
dations are treated with a coat of Portland cement and
sand, and the entire cellar bottom is covered with 3 inches

• Front Elevation—Scale, % Inch to the Foot.

Varied Exteriors From the Same Floor Plans.—J. A. Oakley it Son, Architects, Elizabeth, N. J.

semblance of monotony. In order to do this the plans
areperhaps slightly modified in some of the more unim
portant details for the purpose of giving the desired ex
terior effect, but the floor arrangement is essentially the
same. Again, it is very often the case that a certain ar
rangementof rooms in a dwelling appeals so strongly to
the popular taste that many intending builders are de
sirous of having homes based upon that general scheme,
butwith the treatment of the exterior different from any
other house constructed from those plans. Growing out
of this fact, the architect is very often called upon to
duplicate many times over some particular design which
hasattracted attention on the part of those interested in
homebuilding, with the result that the structure is re
producedwith some slight modifications in many parts
of the surrounding country.
With a view to showing our readers how this general
schemeof treatment has been carried into effect in some
of the suburbs of New York City, we present as the basis
of thedouble supplemental plate accompanying this issue
picturesof several houses, all of which were erected from

of cinders and Hoffman's cement, topped off with % inch
of cement and sand. The house is balloon framed, with
girders 6x8 inches ; sills 4x6 inches, laid flat in mortar ;
the first and second floor joist 2 x 10 inches, the third
floor joist 2x8 inches, the collar beams 2x6 inches and
the outside wall joist 2x4 inches, all placed 16 inches
on centers. The posts at the corners and angles are
4x6 inches ; the ribbon strips are 1x6 inch hard pine ;
the rafters are 2x6 inches, placed 20 inches on centers :
the valley rafters are 2x8 inches, the veranda sills 4x8
inches, veranda beams 2x8 inches, veranda rafters 2x6
inches and the veranda ceiling beams 2x4 inches, all
placed 20 inches on centers. The plates are made of
2 x 4's, spiked together. The partition studs are 2x3
and 2x4 inches, placed 16 inches on centers.
The outside frame of the building is covered with

% x 10 inch sheathing boards, over which is a layer of
good building paper, this in turn being covered with bevel

siding. The main and dormer roofs are covered with

Washington red cedar shingles, laid about 5% inches in

the weather. The veranda has % x 3% inch white Dine
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flooring, driven up in white lead ; %-inch beaded ceiling,
8x8 inch turned staved columns of white pine and balus
trade, as shown in the details.
The first-story floor is of 1 x 10 inch hemlock, laid

diagonally, with a top floor of % x 2 inch North Carolina
comb grained pine, with building paper between the two.
The second and third story floors are of % x 3M; North
Carolina pine, laid in courses and blind nailed. Each
floor has a row of 2 x 3 inch hemlock bridging, as do
also the partitions on each floor. All door jambs have
% x 2Y2 inch molded edge stops, those for the library and
parlor being of white wood, while all others are selected
cypress. The sash in all windows in parlor, library and
the two front bedrooms are glazed with American plate
glass, and all other sash with double sheet glass. The
doors are of cypress, the main ones on the first floor hav
ing five cross panels, and all on the second and third

The kitchen is fitted with 18 x 30 inch cast iron sink
and 35-gallon galvanized iron boiler, and a No. 258 Provi
dent portable range, made by Richardson & Boynton Com
pany, 232 Water street, New York City. In the pantry is
a porcelain cast iron butler's sink, with nickel plated
Crane bibbs, plug and chain. The laundry, which is im
mediately in the rear of the kitchen, has a set of three
Alberene washtubs, with ash tops, made by the Alberene
Stone Company, 393 Pearl street New York City. The
bathroom has a 5-foot porcelain lined bathtub, a 22 x 30
inch marble countersunk slab with a marble basin and
10-inch marble back and sides, with nickel plated fittings.
Just beyond the bathroom, and lighted by a window from
the outside, is placed a water closet of the embossed
siphon jet type, with copper lined low down oak cabinet
tank, with seat, back and cover of oak, and nickel plated
hinges.

Varied Exteriors From the Same Floor Plans.—Side (Left) Elevation. — Scale, % Inch to the Foot.

floors, as well as in the kitchen, four panels and molded
both sides.
The trim of doors and windows is of cypress, except

in the library and parlor, where it is white wood. The
first-story trim has 9-inch molded head, and second and
third story 7-inch head. The main flight of stairs is of
cypress, with the exception of the treads, which are of
Georgia pine. The newel is 7 x 7 inches in cross section,
paneled as shown. The walls and ceilings of the various
rooms in the house are plastered with two-coat work, the
finishing coat being N. J. Adamant Company's finishing
No. 3 and lime putty, well mixed. The kitchen and bath
room are finished to a bight of 4 feet 6 inches from the
floor, and are lined off in imitation of 3 x 6 inch tile.
All the interior wood work, except in the library, is

finished natural, with one coat of liquid wood filler and
two coats of Flood & Conklin's crystal finish. The library
is finished in imitation of mahogany, while the parlor
has two coats of white lead and linseed oil, followed by
two coats of white enamel, giving a smooth, white finish.
The hard wood floors on the first story are filled and
treated with two coats of floor varnish.

The house is piped for gas and wired for electric
lighting throughout, with electric bell in the kitchen. The
wires run through porcelain bushings and circular loom
tubing and on porcelain knobs, all in accordance with the
rules of the Board of Fire Underwriters. The heating
is by means of a No. 281 New Hub hot air furnace, made
by the Smith & Anthony Company of Boston, Mass. The
pipes running through the partitions are covered with
metal lath, and the sides and studs are covered with tin.
The registers in the first floor are 10 x 12 inches, and
those of the second floor are 8 x 10 inches.
The outside wood work, except the shingles, have two

coats of pure linseed oil and Atlantic white lead, the tin
work is treated to two coats of metallic paint, the founda
tion and chimney tops have two coats of paint, and the
porch ceilings have one coat of filler and two coats of
spar varnish. The shingles on the roofs have a coat of
creosote stain.
The houses shown on the half-tone double plate were

erected at various points in Elizabeth and Roselle, in ac
cordance with plans prepared by Architects J, A. Oakley
& Son of Elizabeth, N. J.
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Decline in Cost of Building.

Contractors and builders throughout many sections
appear to be nearly a unit in the belief that building
operations the coming season will be less costly than
was the case last year. In some instances, prices of
materials have already declined and some builders go
go far as to intimate that building can be done next
summer at from 10 to 15 per cent, less than was the

t inS

of Supervising Architect J. Knox Taylor, who is reported
to have stated that there has been a great drop in the
cost of construction of government buildings during the
past few months and that the decrease all along the
line is as much as 25 per cent. The cost of labor and
building materials, he says, is everywhere tumbling
rapidly and he believes that prices will go still lower.
Mr. Taylor states that there is now keen competition
for government work, while a year or so ago bids were
comparatively few. He stated a few days ago that pro
posals received that day were from 20 to 25 per cent,

lower than they were eight months ago.

One of the most interesting developments in the local
situation since our last issue went to press was the

Foundation.

LpEl|OOj
Attic and Hoof I'lans.

First Floor. Second Floor.

Varied Exteriors l'ram the Same Floor Plans. —Scale 1-16 Inch to the Foot.

case last year. Some large projects are said to have
been held in abeyance, pending a reduction in the cost
of operations, but the falling off in quotations of iron
and steel has led them to believe that the situation will
develop sufficiently in their favor to warrant a resump
tion of operations in the near future.
In this connection it is interesting to note the views

acceptance of the application of the George A. Fuller
Company for membership in the Building Trades Em
ployers' Association. This step renders the 4atter or
ganization the strongest local body of its kind in the
United States and the most thoroughly organized body
of building contractors ever formed in New York
City.
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Details of Veranda Cornice, Column, Balustrade
&c—Scale, V, Inch to the Foot.

Varied Exteriors From the Same Floor Plans.—Miscellaneous Constructive Details.
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HeadFinish for SecondStory and Kitchen.
—Scale, 3 Inches to the Foot.

Toilet Closet In the Bathroom.-
Scale, % inch to the Foot. Plan of Toilet Closet in Bathroom.

—Scale,% Inch to the Foot.

CEILINGLINE

Elevationof Main Stairs. Panelinganda Portion of theTrimmed Opening from Hall to Parlor. Main Stair Newel and Halus-
—Scale,% Inch to the Foot. trade.—Scale,% Inch to the

Foot.
Varied Exteriors From the Same Floor Plant.—Miscellaneous Constructive Details.
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THE ELEMENTS OF CONCRETE WORK.*— IL
By Frenebick W. Taylor ann Sanforn E. Thompson.

THE
cost of concrete depends more largely upon the
character of the construction and the conditions

which govern it than upon the first cost of the materials.
In a very general way, we may say that when laid in
large masses or in a very heavy wall, so that the con
struction of the forms is relatively a small item, the
cost per cubic yard in place is likely to range from $4
to $7. The lower figure represents contract work under
favorable conditions with low prices for materials, and
the higher figure, small jobs and inexperienced men.
Similarly, we may say that for sewers and arches, where
centering is required, the price may range from $7 to $14
per cubic yard. Thin building walls under eight inches
thick may cost from $10 to $20 per cubic yard, according
to the character of construction and the finish which
is given to the surface.
These ranges in price seem enormous for a material
which is ordinarily supposed to be handled by unskilled
labor, but it must be borne in mind that skilled work
men are required for constructing forms and centers,
and often the labor upon these may be several times that
of mixing and placing the concrete. As a rule, unless
the job is a very small one or under the personal super-

tw\.

Fig. (i.— Showing Constructionof " Form " Where Base of
Footing is Enlarged.

The Elements of Concrete Work.

vision of a competent engineer, it is cheaper and more
satisfactory to employ an experienced contractor than
day labor. Green men under an inexperienced foreman
may be counted upon to mix and lay not over one-half
the amount of concrete that will be handled by a skilled
gang under expert superintendence.
A close estimate of cost may be reached, in cases

where the conditions are known in advance, by taking
up in detail and combining the various units of the
material and labor as outlined below.
Cost of Cement. — As the price of Portland cement

varies largely with the demand, it is necessary to obtain
quotations from dealers for every purchase. It is such
heavy stuff that the freight usually enters largely into
the cost, and quotations should therefore be made f.o.b.
the nearest point of delivery to the work. The cost of
hauling by wagon may ho readily estimated by assuming
that a barrel of cement weighs 400 pounds (gross), and
that a pair of horses will haul over an average country
road a load of, say, 5000 pounds, traveling in all a dis
tance of 20 to 25 miles in a day. This assumes of course
that the teams are good and properly handled.
Having found the cost of the cement per barrel, de

livered, the approximate cost per cubic yard is at once
obtained from the (able presented in the previous issue.

If, for example, the cost is $2 per barrel and proportions
1 : 2Vi : 5 are selected, the cost of the cement per cubic
yard of concrete will be $1.29x$2.00=$2.58.
Cost of Sand. —The cost of sand depends chiefly upon
the distance hauled. With labor at 15 cents per hour,

the cost of loading (including the cost of the cart waiting
at pit) may be estimated, if handled in large quantities,
at 18 cents per cubic yard, or on a small job at 27 cent&
per cubic yard. For hauling add about one cent for each
100 feet of round trip. The additional cost of screening,
if required, will vary with the coarseness of the material,
but 15 cents per cubic yard may be called an average
price for this, unless the sand is obtained by screening
the gravel, when no allowance need be made. Having
found the cost of one cubic yard of sand, the cost of the
sand per cubic yard of concrete is readily figured from
the table referred to. If. for example, the cost of sand
screened, loaded and hauled 1000 feet is 52 cents per
cubic yard, the cost per cubic yard of concrete for propor
tions 1 : 2V. : 5 will be 0.45x$0.53=$0.23V,.
Cost of Gravel or Broken Stone.— If broken stone

is used upon a small job for the coarse aggregate, it is
usually purchased by the ton or cubic yard. A ton of
broken stone may be considered as averaging approxi
mately 0.0 cubic yards, although differences in specific
gravity cause considerable variation. A two-horse load
is generally considered as l'A to 2 yards. The latter
quantity requires very high sideboards. The cost of
screening gravel, if necessary, while a very variable
item, may be estimated at 35 cents per cubic yard. The
cost upon a small job of loading gravel into double carts,
with labor at 15 cents per hour, may be estimated on a
small job at 38 cents per cubic yard. If handled in large
quantities, 25 cents is an average cost. The cost of load
ing includes loosening and also the cost of the cart wait
ing at the pit. Hauling costs about one cent per cubic
yard additional for each 100 feet of round trip. If, to
illustrate, the cost of gravel picked, screened, loaded and
hauled 1000 feet is 83 cents per cubic yard, the cost of the
gravel per cubic yard of concrete for proportions l:2'i:5
will be $0.91x$0.S3=$0.75i4
For distances up to 300 feet both sand and gravel

can be hauled more economically by wheelbarrows than
by teams. The cost of loading wheelbarrows is about
half the cost of loading carts, while the cost of hauling
with barrows per 100 feet is about four times greater.

Cost of Labor. —With an experienced gang working
at the rate of 15 cents per hour, the cost of mixing and
laying concrete, if shoveled directly to place from the
mixing platform, will average about 80 cents per cubic
yard in addition to the work on forms. If, as is usually
the case, the concrete be wheeled in barrows, 9 cents
per cubic yard must be added to the above price for the
first 25 feet of haul, and 1% cents for each additional
25 feet wheeled. With other rates of wages, the cost
may be considered as proportional. With a green gang,
the cost will be nearly double the above figures, but
as the men become worked in and the organization per-
fected, the cost should approximate more nearly the
prices given.
The labor on forms is not included in the above.
This is an extremely variable item. The cost of building
rough plank forms (not including cost of lumber) on
both sides of a 5-foot wall may be as low as 14 cents
per cubic yard of concrete, with other thicknesses of
wall in inverse proportion. On elaborate work the price,
which is really dependent upon the face area, may reach
several dollars per cubic yard of concrete.

Tbe Strength of Concrete.
The strength of concrete varies, 1, with the quality

of the materials ; 2. with the quantity of cement con
tained in a cubic yard of the concrete, and 3, with the.
density of the mixture.
We may say that the strongest and most economical

• Copyrighted,1903,by Frederick W. Taylor. All rights reserved.

This matter had beenadaptedby the authors for Carpentry
and Building from one of the chapters of their completework
on " Concrete," about to be published.
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mixture consists of an aggregate comprising a large
variety of sizes of particles, so graded that they fit into
eachother with the smallest possible volume of spaces
of voids, and enough cement to slightly more than fill
all of these spaces or voids between the solids of the
aggregate. It is obvious that with the same aggregate
thestrongest cement will make the strongest concrete.

Materials Should be Tested.
On important construction the various materials to
beused should be carefully tested, and specimens of the
mixture selected made up in advance and subject to test.
As a guide to the loads which concrete will stand in com
pression,—that is, under vertical loading where the hight
of the column or mass is not over, say, 12 times the
least horizontal dimension,—we may give the following
approximate figures as safe strengths, after the con
cretehas set at least one month, for the proportions which
have previously been selected in this article as typical
mixtures.
The figures compared with the results of recent ex
periments on 12-inch cubes allow a factor of safety of
six at the age of one month, or nine at the age of six
r.'.onths,and are based on conservative practice. The
relative strengths of the different mixtures are calculated
from original investigations of the authors.

Safe Strength of Concrete in Direct Compression.
Poundsper Tons per

Proportions. squareinch, squarefoot.
1:2:4 390 28
1: 214: 5 350 25
1:3:6 310 22
1:4:8 260 19
For a vibrating or pounding load, take one-half thesevalues.
Comparing the values with those adopted by other
authorities, we notice that the new regulations of the
Bureau of Buildings of the Borough of Manhattan,
Greater New York, which are printed in Carpentry and
Building for December 1903, give 350 pounds as the
limit of direct compression on concrete. This is for con
crete mixed 1:2:4 or in such proportions "that the re
sistance of the concrete to crushing shall not be less
than 2000 pounds after hardening for 28 days." As
1: 2Yi : 5 concrete of good materials and properly made
will readily answer the latter requirement, the figures
selected by the writers compare favorably with the
New York schedule. A committee of the Boston Society
of Civil Engineers recently presented a report suggesting
an allowable loading on concrete, mixed one part cement
to nine parts of properly graded stone and sand, of 30
tons per square foot "except in piers or columns of which
the hight exceeds six times its least dimension." On
concrete mixed one part cement to seven parts properly
graded stone and sand, "where the hight of pier or
column is more than six times and does not exceed 12
times its least dimension," the suggested loading is 25
tous per square foot. The allowable compressive fiber
stress of the concrete in steel concrete beams is usually
allowed to exceed the limit of stress in direct com
pression. The New York Building Laws, for example,
allow an extreme fiber stress in compression of 500 per
square inch, whereas, as stated above, the limit in direct
compression is 350 pounds per square inch.
The tensile strength of concrete is very much less
than the compressive strength. Experiments made by
the authors, with mixtures of average proportions, give
the ultimate fiber stress in beams as about one-eighth
the breaking strength in compression.

Construction of Forma.
The best lumber for forms or molds for concrete is
white pine, because it is easily worked and retains its
shape after exposure to the weather. Except, however,
in cases where a very fine face is required, motives of
economy generally demand the use of cheaper material,
such as spruce or fir or, for very rough work, even hem
lock. Green lumber is preferable to dry because less
affected by the water in the concrete. Crude oil is per
haps the best material for greasing forms.
If the plank or boards are thoroughly oiled and are

not exposed for too long a time to the hot sun and dry
air, which tend to warp them, they may be used over
and over again. In some instances this same lumber can
afterward be employed elsewhere. For example, in

the construction of a factory building Mr. Thompson
advised the use of 2-inch tongued and grooved roof plank
of green spruce for the forms, and after using over and
over at least four times, no difficulty was found in lay
ing it on the roof. The planks were merely slightly
gritty and discolored by the grease employed to prevent
adhesion of cement. Lumber which is planed one side
is necessary where a smooth face is required, and is
sometimes advisable in rough work where the forms
must be removed within 24 or 48 hours, because the
concrete adheres less to planed lumber and that which
does stick is more easily scraped off, thus effecting a
saving of labor which more than balances the cost of
planing. Many concrete experts advise the use of
beveled edge stuff in preference to tongued and grooved.
The edges crush as the board or plank swells, and this
prevents buckling.
Square corners and thin projections should be avoided

when possible. A beveled strip in an external corner
will give to it a finished appearance.
Either 1-inch boards or 2-inch plank are suitable

for forms. The distance apart of the studs depends in
part upon the consistency of the concrete and the thick
ness of the walls. If the concrete is laid quite wet and
the mass is large, there may be considerable pressure
exerted before the cement sets. On the other hand, there
is less liability of the boards being forced out of place
by ramming than when a drier mixture is used. The
authors have found that in comparatively thin walls
laid with a wet mixture the stringers may be spaced
5 feet apart for 2-inch plank and 2 feet for 1-inch boards.
This represents about the limit if an absolutely straight
face is desired. Even with this spacing the lumber will
spring slightly in places where very short lengths of
it are used.

Size of Studding.
The size of the studding depends upon the hight of

the wall and the amount of bracing which it is con
venient to use. For a low form of 1-inch stuff 2x4 inch
studs may be satisfactory. If this size is used for a
higher wall, horizontal timbers must be placed and care
fully braced at distances about 5 feet apart to prevent
the studs from springing. For 2-inch plank the stud
ding must be heavier. Common sizes are 4x0 inches,
2 x 10 inches and 4 x 10 inches, depending upon the
character of the work and the material at hand. The
toes of the diagonal braces which run from the studding
or horizontal timbers down to the ground must rest se
curely against stout posts or other immovable supports.
'1he use of these diagonals may be avoided in many cases
or their number reduced by connecting opposite studs
with through bolts or wire.
If in placing the concrete the forms commence to

buckle, they must remain in their warped position unless
trueness of face is of sufficient importance to warrant .

tearing down the concrete and replacing it. A carpenter
is so accustomed to truing us his timber after it is in
place that it is difficult for him to realize that a thin
.vail of concrete cannot be straightened in the same way.

The fact that a crack once made in concrete which is set

is almost impossible to repair cannot be too strongly im
pressed upon the woodworkers.
Concrete forms should be nearly water-tight but need

not be absolutely so. If undressed lumber is used, cracks
of noticeable width may be battened. Vertical joints be

tween the ends of planks may be stopped in the same way.

The lower portion of a foundation wall in a trench

excavated in earth so stiff as to stand nearly vertical
may sometimes be laid with no form at all, and then

narrowed in at the top to the required thickness.

If the sides of the trench are sloping it is generally
cheaper to save concrete material by carrying the forms

to the bottom. A thin wall may be greatly strengthened
by spreading the base, which is readily accomplished by

starting the boards or plank 6 or 8 inches above the

bottom of the excavation and allowing the soft concrete

to flow out under them on both sides of the wall so as to

make footings, as shown in Fig. 6. The studs may run

to the bottom, as indicated by the dotted lines but should

be tapered and greased so that they may be readily

pulled out without injury to the concrete.
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The method of construction and the design of forms

for a cellar wall of plain concrete are well described by
C. G. Taylor in Carpentry and Building for August, 1903.
The thickness of wall which he gives may be slightly
reduced by inserting reinforcing rods of steel in the
concrete. For all walls under 9 or 10 inches in thickness,
small steel rods Yt or %-inch in diameter, spaced about
18 inches apart, will greatly increase the stiffness and
add to the safety of the structure, especially while the
concrete is. hardening.
The length of time which concrete should be allowed

to set before the forms are removed depends upon the
condition of the weather, the strain which is to come
upon the work, and upon the consistency employed in
mixing. When there is to be no immediate external
pressure, a good rule for determining whether wet con
crete is sufficiently hard is to press upon it with the
broad part of the thumb. If a dent is thus made, the
concrete is too soft to admit of removing the forms. It
is usually possible in dry weather to raise the forms

within 24 hours of the time of placing the concrete, even

if slow setting Portland cement is used. Care must be
exercised, however, to prevent any blow or jar upon the
fresh work. If the wall is thin or is to be subjected
immediately to earth or water pressure, it may be ad
visable to allow the forms to remain for several weeks.

The setting of concrete is retarded by cold or wet

weather. When mixed very wet, it sets and attains its
strength more slowly than when mixed with less water.

Fixing Marble Veneer.

In veneering brick walls with marble, the slabs used
are rarely less than %-inch thickness, although the

Romans are said to have veneered in the walls in the
Baths of Caracalla with slabs of only *4-inch thickness.

It is usual to leave a clear space of %-inch between the
marble and the wail to include the plaster backing, and
any slight irregularities in the wall surface. Polished

marble suffers from the disintegrating influence of damp,

so that the slabs should not be fixed until the walls are
fairly dry. If there is any doubt about the walls being
dry, it is best to leave open joints in the marblework for
some time, so as to admit of free circulation of air be
hind and prevent condensation. It is best to leave open
space where possible between the marble and the wall,
and, with this object, it is better for the backing to be
laid in narrow vertical strips so placed that each slab
may rest against at least two of them. The best fixing
is obtained when a slab can be inserted between two
projecting string-courses of solid marble built into the
wall. Grooves or rebates may be cut in the upper and
under side of the string-course to receive the slabs, and
the groove receiving the upper edge of each slab, to allow
sufficient " play," so that the slabs may not be crushed
or injured in the event of a settlement of the wall be
hind. It will be understood that extremely careful work
manship is necessary in fixing marble lining, so as to
avoid injuring the edges of the slabs ; great care is
requisite in cutting them to the proper size, and in set
ting out the work before it is fixed. The hooks and
staples used in fixing, says the Stone Trades Journal,
should be of copper or gun metal, and so arranged as to
afford a support for the slabs, and so prevent them from
being subjected to any undue pressure. Beads and ovolos
are frequently worked upon the arrises, or else the slabs
are finished square at the edges, so as to make a simple
arris, no attempt being made to deceive the eye by an
invisible angle joint. The angles are usually strength
ened by means of gusset shaped blocks of freestone or
terracotta, fixed inside with plaster or cement.

A small frame dwelling 40 feet long, 20 feet wide and
one story in bight is being constructed in sections, of
yellow pine, by W. E. Tinison of 262 Greene avenue,
Brooklyn, N. Y., for the use of an Episcopal .missionary
on the West Coast of Africa. The house will be shipped
to Sierra Leone so as to reach its destination ahead of
the missionary, Miss Mahoney, who will sail in Febru
ary. The statement is made that this will be the only
wooden dwelling in the settlement.

Schedule of Architects' Minimum Charges

At the recent convention in Cleveland of the American

Institute of Architects the schedule of minimum charges

for professional services was revised, a copy of which

we have just received from Glenn Brown, Secretary of

the Institute. As being of general interest to many of

our readers, we present the schedule herewith :

The architect's professional services consist in mak

ing the necessary preliminary studies, working drawings,

specifications, large scale and full size details, and in the

general direction and supervision of the work, for which

the minimum charge is five per cent, upon the cost of the

work.
For new buildings, costing less than $10,000, and for

furniture, monuments, decorative and cabinet work. it is

usual and proper to charge a special fee in excess of the

above.
For alterations and additions to existing buildings,

the fee is 10 per cent. upon the cost of the work.

Consultation fees for professional advice are to be

paid in proportion to the importance of the questions

involved.
None of the charges above enumerated covers altera

tions and additions to contracts, drawings and specifica

tions, nor professional or legal services incidental to

negotiations for site, disputed party walls, right of light,

measurement of work, or failure of contractors. When

such services become necessary, they shall be charged

for according to the time and trouble involved.

Where heating, ventilating, mechanical, electrical and

sanitary problems in a building are of such a nature as

to require the assistance of a specialist, the owner is to

pay for such assistance. Chemical and mechanical tests,

when required, are to be paid for by the owner.

Necessary traveling expenses are to be paid by the

owner.
Drawings and specifications, as instruments of serv

ice, are the property of the architect.

The architect's payments are due as his work pro

gresses in the following order: Upon completion of the
preliminary sketches, one-fifth of the entire fee; upon

completion of working drawings and specifications, two-

fifths; the remaining two-fifths being due from time to

time in proportion to the amount of work done by. the

architect in his office and at the building.

Until an actual estimate is received, the charges are
based upon the proposed cost of the work, and payments

are received as installments of the entire fee, which is

based upon the actual cost to the owner of the building

or other work, when completed, including all fixtures

necessary to render it fit for occupation. The architect
is entitled to extra compensation for furniture or other

articles purchased under his direction.

If any material or work used in the construction of
the building be already upon the ground or come into the

owner's possession without expense to him, its value is

to be added to the sum actually expended upon the build

ing before the architect's commission is computed.

In case of the abandonment or suspension of the
work, the basis of settlement is as follows: Preliminary

studies, a fee in accordance with the character and mag

nitude of the work ; preliminary studies, working draw

ings and specifications, three-fifths of the fee for com

plete services.
The supervision of an architect (as distinguished

from the continuous personal superintendence which may

be secured by the employment of a clerk of the works)
means such inspection by the architect, or his deputy, of

work in studios and shops, or of a building or other work

in process of erection, completion or alteration, as he

finds necessary to ascertain whether it is being executed
in conformity with his drawings and specifications or

directions. He is to act in constructive emergencies, to

order necessary changes and to define the true intent and

meaning of the drawings and specifications, and he has

authority to stop the progress of the work and order its

removal when not in accordance with them.

On buildings where the constant services of a super

intendent are required, a clerk of the works shall be em

ployed by the architect at the owner's expense.
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MOUSE moving:
By 0. B. Maoinnis.

IN
taking up the subject indicated by the above title 1
feel that no apology is necessary, as the field has beeu

hitherto untouched to any extent by writers on building
construction and kindred topics. The science or actual
practice of house moving is one which is in itself a spe
cialty, being the outcome of the improvements of cities,
the widening of streets, the erecting of better houses on
occupied lots, transfers of property, &c., and is a familiar
incident in connection with most all communities. Gen
erally the practical house mover combines shoring and
needling in his business category of house moving, but
as I have already treated on these subjects in earlier
volumes of the paper, I will at once take up the most im
portant and most difficult.
Lot me state at the outset that successful moving is
only accomplished after very careful thought and pro
cedure, as it necessitates not alone a full knowledge of
building construction on the part of the house mover, but
hemust also have a native or acquired knowledge of the.
elements of civil engineering. This is essential, because
not only do statics and dynamics enter into the work, but
the forces and mechanical powers as well. Houses being
composed of many materials— details so arranged by
man's skill that they form a perfect whole—are perfectly

designate the builder's screw or pump screw, illustrated
in Fig. 1, and which is used in connection with and at
the ends of timbers for the purpose of increasing their
length by means of a long bar or lever. This indispensa
ble tool is perhaps the most essential in house moving and
raising, being used in great numbers, in lieu of wedges,
owing to the fact that it is more powerful and reliable.
In itself considered, it is a revolving wedge and by reason
of its form incapable of moving, provided it is properly
fitted into the end of the timber, which must, of course,

be of sound and solid wood. It is of such a nature that
it may be applied either in a horizontal or vertical posi
tion, thus rendering it of the utmost utility, as will be
noted as the article progresses.
The following list of manufactured sizes will be found

useful when purchasing apparatus for this class of work.
The figures are applicable both to pump and jack screws :

Manufacturers' List of Pump and Jack Sorews.

Diameter
of screw.
1%
ltt

Hight Hight Lifting
of stand. overall. capacity
Inches. Inches. Tons.
6 10 12
8 12 12

Fig. 1.—Builders' Pump Screw. Fig. 3.—A Cant Hook. Fig. 1.—Builders' Truck or Boiler.

Jack Screw. Fig. 5.—Method of Moving Light Frame Buildings.

House Moving.— Showing Some of the Various Tools and Appliances Employed.

safe and secure while at rest and undisturbed ; but should iVa 10 14 12

any lateral movement occur at their bases, their statical ^
*2
J| J2

condition is immediately altered and their structure im- j£ \
' " ' ' ' ' '

{
'
'.
' ' "' ' ' ' ' ' ' ' ' ' '

16 20 12
paired. For this reason, then, it is imperative that the 2 ."

.

8 12% 20
house mover should be a skilled mechanic, preferably a 2 10 14% 20

carpenter or mason and experienced in the work—that is jj J2 JJJJ* 2
q

to say, he should have worked under an expert or fore- 2. ........................... .. 16 20Vi 20
man on large and small jobs of brick and frame houses. 2 18 22^ 20
for nowadays both kinds of structures are frequently Another tool of the same nature as that already do-
moved, scribed, though applied directly, is the locomotive or
Now as to the tools and appliances necessary. I might screw jack snown in Fig. 2. This is worked like that
state that successful moving depends on accurate and re- snowu in the previous figure, with an iron bar or lever,
liable machines, especially constructed for the purpose. By rea8on of the probability of the ends sliding or slip-
and I will describe them in the way in which they are re- ping on the top plate, or the jaek tipping on its base, the
quired, although the work embraces both skilled and un- tool ls never appiied to apparatus or shores except at
skilled labor, ranging from the ordinary laborer who digs. right angles to tne axis of the timbers, whether they b«
hauls and carries, to the carpenter, electrician and mason plaeed vertically or horizontally, but the ends must be
who complete the work and make all safe and secure. kept flat agamst the face of the timber. In Fig. 3 is
In addition to the ordinary simple implements of labor, snown a " cant hook," used by the house mover in turn-
as shovels, pickaxes, hods, wheelbarrows, crowbars, short ing over tne neavy timbers on which he supports and
and long cold chisels, saws, hammers, &c., there are sev- moves the buildings. In Fig. 4 ls shown the builders*
oral other tools required, among which are the following ioller, of which he generally uses two, three or more, for
of unusual form : the purpose of transferring by rolling the aforesaid tim-
First, there is the "pump," a technical term used to ber from one piace to another, as the reader will learn
.Copyrighted. 1901 and 1903, by Owen B. Maginnis. later on. In the meantime he will readily appreciate the
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fact that the extra size and weight of the timbers would
necessitate the employment of a great number of men to
carry them about, while the simple appliance here showu
obviates any such performance.
Considering now the motive power required, I would

state that primarily buildings of the lighter frame class
were moved by man power applied to levers or ropes, in
connection with blocks and tackles, acting directly with a
pull and haul, or in the manner indicated in Fig. 5 of the
illustrations, with the assistance of a windlass or roller,

either acting direct or with a pawl. The picture shows
how a light frame church was moved, and at the same
time it clearly explains how the apparatus was applied
by man power in turning a fixed drum capstan, revolved
by spur gearing and cranks. The whole apparatus is

mounted upon a large frame work supported on wooden
wheels. The ground being of a soft, clayey nature, it
was necessary to place upon it thick planks, to act as the
surface over which the rollers upon which the building

moved could more readily pass. This method being of an
extemporized nature, can be readily adopted by carpen

ters or building contractors in the smaller communities,

more especially as the appliance can be readily made by

the carpenters themselves.
There is, however, a cheaper and just as available

motive power, always obtainable, and that is the direct

J J, measuring 3x6 inches in cross section, which coun
teract the pulling strain by being notched and bolted to
the uprights F F and sole piece A A. As a further
strengthener, 1-inch wrought iron tension diagonal braces,
K K, are similarly placed on the pulling side, to maintain
the equipose pressure on the frame and keep the strain
as vertical as possible. The upper cross piece E, of oak
or hickory, is held in position by being mortised, tenoned
and keyed to the side pieces, and in this, at the center,

revolves the capstan G. A semicircular cut is made to
receive it and there retained by a wrought iron collar
strip, which is hinged at one end and fitted with a slot,

staple and pin at the other.
All the foregoing will be readily comprehended by a

careful study of the illustrations, as the details are hen-
presented in a way to show all the salient features. Th..-
drum or capstan G, being subjected to great strain, is
turned out of a solid piece of hickory or locust, the latter
being preferable on account of its density of fiber, which
renders it less liable to strip or sliver under the friction
of the rope. It is also preferable by reason of its
smoothness at the bearings, which, of course, tends to
greatly decrease friction. It should be turned smooth in
the lathe to about the form shown, but not less than 12
inches in the thickest portion nor 8 inches in the thinnest.
A collar must also be turned on the top and bottom, as-

rrTTT"H""rT"l

Pig. 6.—Side View of Windlass or " Crab."

Fig. 8.— Plan View.

House Moving.—Showing Various Views of a Windlass.

acting horse-power applied to the windlass, or
" crab," as

it is technically designated in the United States, and
which is illustrated in Figs. 6, 7 and 8, representing re

spectively side, end and plan views.
This machine, which is generally found in use in the

larger cities, is constructed for the most part of timber,

and consists of a base or frame, A A and B B. of 3-inch

oak or yellow pine timbers bolted together, the transverse

end pieces B B being notched down into the side pieces
in order to prevent their racking. A third middle piece of
oak, D, crosses the center and is placed there to sustain

the vertical revolving drum or capstan G, which it re
ceives in a central hole or pocket, P. Two uprights, F F,
of 3 x 8 inch oak, are mortised and tenoned at the bot

toms into each of the sides A and A, and kept from jump

ing out by a wooden taper key driven into slots in the

tenons underneath. They are also kept from racking

laterally by the short angular braces H H. shown

in the end view. These uprights are prevented from

overturning by the diagonal compression timber braces

Fig. 7.—End View.

indicated, to form a flange, and the bottom pin must be-
left at least 4 inches, or one-third the diameter of the
drum. The top pin, where it fits into E, may be of the
same diameter, but the top, L, will require to be thicker,
if the shaft or capstan bar M is to fit into the mortise as
shown. Should its top end be finished square, then 3 or
4 inches will be sufficiently thick for the purpose. The
object of turning the drum to this shape is to prevent the
rope from slipping down ; also to regulate the speed of
the " move," which can be done by sliding the rope turns
down or up, as required. The bar is made of stout, well
seasoned hickory, running from 6 inches in thickness at
the inner end to 3 inches at the outer, and is either-
shaped to fit into a mortise on the drum head, as in the
illustration, or made wide and mortised square to fit over
it. It is equipped with % x V. inch strips of wrought
iron, to prevent its splitting. lts length is 10 to 12 feet,
and the outer end is fitted with a %-inch galvanized
wrought iron eye bolt or hook and nut, to which th.,

whiffletree of the horse is attached.
The entire machine is fastened down to the street or

road by long iron or steel spikes, forged somewhat similar
to a railroad spike. These with a maul are driven homo

between the joints of the Beigian pavement, or into the
asphalt or clay, depending, of course, upon the location
of the moving operation. Of course. longer and broader
spikes will be needed for asphalt or clay, but small crow
bars will do.

(To be continued.)

Architects and builders appear to be of the opinion
that there will be a building boom. !n Harrisburg. Pa.,
just as soon as the prices of materials and labor justify
the starting of buildings which have been planned. The

city needs several largo buildings, including a modern
hotel, a city hall and several apartment houses, and the

adjustment of all matters affecting building, operations-

will be welcomed by all.
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Remedying Dampness and Efflorescence

Walls of Buildings.
in

Some rather interesting comments regarding methods
of remedying dampness and effloreseuce in the walls of
buildings are presented in the work of a German chemist
by the name of Adolph W. Keim, and as the subject indi
cated is one which appeals strongly to architects and
builders in whatever part of the world they may be situ
ated, we present the following rather copious extracts :
.Most of the methods which have been proposed for cur

ing damp walls have been based on the use of waterproof
plastering or paint, or depend on the principle of em
ploying hollow walls, with or without ventilating aper
tures. The former device may, in certain cases, fulfil the
desired end, although as a rule it merely hides the mis
chief for a time and actually aggravates it. The plan
of using hollow walls with ventilating channels, whilst
more correct in principle, is both costly and difficult of
application to old houses.

Two MethodM Described.
Vaudoyer has the following remarks on these two

methods : Imagine the wall of a basement to be affected
by moisture, and to exhibit efflorescences on its external
surfaces ; it would be of no use to try to shut the damp
into the wall, we must rather afford it an opportunity
of being dried by the air, whilst endeavoring to remove
the cause. With this object air channels should be in
serted in the walls above the ground level, cellars may be
excavated where none already exist, the inner and outer
plastering of the walls may be removed, and any precau
tions similar to those which are employed in new con
struction may be adopted. In cases, however, in which
these precautions are no longer possible or when in spite
of theiu the effects of dampness still continue to exhibit
themselves, recourse must be had to other means, such as
the following : To prevent the moisture which is present
in the wall of a building, and shows itself on the interior
surface, from influencing the air of the apartments, the
best plan is to face the wall with hard tiles, set on edge
at a distance of about an inch from the face of the wall
so as to permit a circulation of air between the wall and
the inner casing. It is beneficial to give the inner surface
of tiles a coat of asphalt, especially those which are tied
to the wall, while the outer surface may be coated with
plaster (?), which, when perfectly dry, can be painted or
plastered, or, since wall paper does not adhere well to
plaster of Paris, it may be pasted upon coarse linen.
This system would afford all needful security, and no
further harm would arise from the moisture even if it
still remained in the wall which was originally affected
by it ; but even in the wall itself it would be markedly
diminished by the ventilation which would be established
between the wall and the inner casing. A less expensive
expedient would be to erect wooden battens against the
wall, with diagonal ties, to nail laths upon these, and
then plaster the laths. This would give a thin partition,
isolated from the wall. The wooden battens, being in
contact with the damp wall, would have no great perma
nence ; they should at least be well tarred and have sheet
lead interposed between them and the wall ; a free circu
lation of air is, moreover, absolutely necessary. Wooden
wainscoting amounts in fact to an isolated partition, and
it is certain that the partial, or, if necessary, the com
plete lining of the walls of a room with wood is a great
protection against damp; nevertheless, the ill effects of
moisture on the building itself will still have to be feared
if a free circulation of air is not provided for behind the
wainscot, the back surface of which, moreover, should be
well tarred.

Isolated Partitions.
Although the system which has just been described is

to be preferred to any other, it nevertheless has the dis
advantage of reducing the size of the apartment consider
ably ; we have therefore to consider whether other de
vices may not in some cases be adopted.
In cases where the wall in question is an interior wall

separating two apartments, both of which require to be
screened from damp, there is no alternative but to adopt
the system of isolated partitions ; for. if any coating
impervious to moisture were applied immediately to the
wall, the result would simply be to inclose the damp in

the substance of the walls and would promote a destruc
tive action, which would be all the more detrimental
because it would escape observation. But where the
damp shows itself in only one of the rooms, it would
seem that to suppress it on that side of the wall would
drive it to the opposite one, where, however, it would
not be so harmful as in the former case, because at that
side the air might be relied on to evaporate it to a large
extent. In such a case it is better to avoid the use of an
isolated partition, and to apply directly to one side of
the wall the waterproof coating which is regarded as the
best protective. It must, however, be admitted that few
of these will long maintain their coherence with a wall
which is perpetually damp. Framed partitions take such
a coating more readily than walls built of stone. The
material selected for application should, if possible, be
one that will penetrate into the substance of the
wall. Such an application may also be employed
for the inner surface of an exterior wall, if this has a
favorable aspect. For if one of the surfaces is exposed
to the influence of the air, the damp will be able to escape
from the whole thickness of the wall.
Although this plan presents indisputable advantages

in some cases, there are others in which the wall may
be coated with glazed tiles, affixed with good mortar ;
or, in rooms where a tiled wall is not appropriate, the
rough side may be left exposed, and can then be covered
with paint and any desired style of ornamentation. In
some instances, tiles saturated with asphalt may be
used; in others the whole surface may be covered with
thin sheets of lead. The chief difficulty in using metallic
plates is to find a suitable material for attaching them
to the wall. This is required not only to harden readily,
but also to adhere firmly to both the surfaces to which
it is applied.
It would be superfluous to remark that a damp wall

to which cement, or any other waterproof material, is to
be applied, should first be stripped of its former coating,
and allowed to dry for some time before the new
coat is laid on. And it must further be remarked that
rendering with mortar consisting of hydraulic lime and
sand gives a surface which is quite unsuited to receive a
coat of oil paint, since the latter would not adhere well,
but would speedily peel off.
C. G. Demich has ]'roposed some extremely compli

cated ventilation attachments, which are so costly that
scarcely any one would introduce them into old buildings,
on which account I pass them over. But he also gives
the following method for protecting against damp :
An excellent method (he says) of preventing the

escape of water vapor from damp walls is to cover them
with small glazed clay tablets. These tablets, which can
be made by any potter, are about %-inch square and %-
inch thick, and are glazed on one side. They are attached
to the wall, with the glazed side outwards, by good
mortar or plaster and small clamps. A wall covered
with such tablets has not an unpleasant appearance, but
when lighted up at night the glitter is injurious to the
eyes. To avoid this the tablets may be fixed with the glazed
side toward the wall, the rough side coated with a thin
layer of fine cement, floated, and papered. When the
damp is not excessive the wall may be covered in the
same way with old window glass, then floated with cement
and papered.

Another new theatre, of the modern French style of
architecture, is to be added to the long list of amuse
ment places which have been constructed in New York
City during the past few years. It will occupy a site
at Broadway and 62d street, adjoining the Empire Hotel,
and will be completed in accordance with plans prepared
by John II. Duncan, of 208 Fifth avenue. The building
will cover an area 100 x 115 feet in size, with a 25 foot
entrance extension to Broadway. The dressing rooms
will be in a 25 foot front building extending from the
rear of the stage on Columbus avenue, this arrangement
rendering them free and independent of the theatre propev
and the stage. No columns will be used in the auditorium,
which will have a seating capacity for 1600 people, ex
clusive of the boxes. There will be a balcony and a
gallery, the stairs landing at the center with cross aisles.
The stage will be carried on steel beams and cement
arches and the structure will be fireproof throughout.
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SOME NOTES ON BUILT-UP COLUMNS.
By C. Tobtansen.

IF
any of the readers have any doubts as to the mean
ing of the several architectural terms employed in

these articles I beg to refer to Fig. 1, which will serve as
a glossary of names as applied to the parts of a column.

P*~CYMATIUM
■ ABACUS

>-ECHINUS
^»ANNULETSORFILLETS

-CALLARINOORNECK

"VaSTRAGALORNECKINGr
—CINCTURE Fig. 2.—ShowingMiters.

SHAFT.
h—JO/NT.

tie larger than the size to which it will finish. They may
now be nailed together and turned. Care must be taken
in nailing that the nails are well inside of the deepest
cut, else the tools will suffer severely, not to mention the
strain on one's temper. In the cheaper grades of West
ern columns, so-called, the bases are often staved to
gether like the shafts, a method which, in the estimation
of the author, is bad practice. It stands to reason that
moisture will cling longer around the concave or convex
molds and crevices* than upon the vertical plain shaft.
Glue joints, therefore, will soon be affected, even though
fairly well painted, and the result is premature decay
and destruction to appearances.
There is another constructive feature upon which I

desire to comment. Some architects specify joints made
above apophyge at the base of the shaft. This I regard
as decidedly wrong. The base is flatways of the grain
and the shaft is endways. The consequence is uneven
shrinkage, which soon makes an unsightly broken joint,
as at A of Fig. 4 of the Illustrations. True, the ancients
made the joint here as a rule, but then they worked in
stone. Better then, if here the joint must be, to make it

Fig. 4.— Poor Joint.

Fig. 5.—GoodJoint.
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Fig. 1.— Namesof Parts of a Column. Fig. 3.— ShowingHow
to Cut Stuff with
Little Waste.

Fig. 6.—Details of Clamping Apparatus, Form of Stave and
Block for Turning Columns.

Soma Notes on Built-Vp Columns.

There are other appellations, but those named are the
ones most commonly employed.
The squares at top and base, plinth and abacus, are

preferably mitered, as shown in Fig. 2. By molding both
sides of the stuff for the abacus either side may be used
for the face, thus cutting the stuff with scarcely any
waste. This idea is well illustrated in Fig. 3. The cir
cular base and cap molding are generally built up of sev
eral layers of stuff flatways to the grain. This stuff
should be carefully surfaced on the jointer, planed to the
required thickness and circled out on the band saw a llt-

as shown at B of Fig. 5. It may not be pure style, is not,
in fact, but it makes a good job, and if style is all impor
tant make the shaft correct with apophyge and fillet and
the joint between this last and the torus.
In the September issue of Carpentry and Building

there appeared three different methods of building shafts,
but I cannot consider any of them as very practical. The
first two methods described necessitate a large number
of hand screws. In fact, as many for each couple of
staves as we use for the whole column. By the third
method I do not see how a good pressure can be brought
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to bear on a larger number of staves than six, and it is
self evident the larger the number of staves the rounder
theshaft and thinner the material needed, both of which
are practical advantages. In our shop the clamping ar
rangement shown in Fig. 6 of the cuts is used, A B rep
resenting an iron band bent around the wooden cleat at
the ends and riveted, as shown. A small screw should
berun into the block itself through the band. It is rather
annoying to have the block slip out just as you are about
toput on the clamp. In regard to this point I speak from
experience.
The manner of application is shown at C of the same
figure. The bands for a taper column must, of course, di
minish in size. Three times the diameter at the point of
application and 1 inch added for unevenness will be
found about right. And, speaking of unevenness, it is a
goodplan to take a little off the corners of the staves, as
indicated at A A in Fig. 7. It renders the shaft more
nearly round and the clamps fit closer. This form of
stave can be run on any ordinary molder without pitch
ing the side heads. It is a very particular job, however,
and requires great care and accuracy in order to make
perfect joints all around. It is advisable to run a short
piece first and cross cut thl8 into as large a number of
short pieces as there are staves required for each clamp.
Put these together and slip a clamp around them. If the
sticking is at all faulty It can be detected and remedied,
thus avoiding the spoiling of the stuff or a poor job. It
might be mentioned that Fig. 7 represents a section of

iO A

Fig. 7.—Sectionof Stuff for
Two Staves.

Fig. 10.—Best for Staves in
Gluing Up.

setting it to the degree required, and being extremely
careful that the plate touches equally as well at the
center C. Now take a piece of board, such as indicated
in Fig. 9, and draw the line A B along the bevel. Re
versing it, the line C D crosses the first line a little dis
tance from the edge. This crossing point, E, of the lines
is the center of the column. We now mark off our semi-
diameter and draw the face line of the stave parallel to
the edge of the board. Set down the thickness of the
stuff and draw the base line of the stave, and there we
are, width, bevels and all. This manner of laying out is
positive and direct, saving a ldt of time over the common
way of spacing around the circle with a pair of dividers
a half dozen times or so before it comes out even.
It will be observed that the groove runs in parallel to

the face of the stave, while the tongue stands squarely
on the side. They should fit together loosely, but still

,. C

Fig. 9.—Laying Out Sizes and Bevels.

Fig. 8.—Protractor and Bevel Square. Fig. 11.—Another Construction of Bullt-TJp Column.

Some Note* on Built-Up Columns.

a piece of stuff containing material for two staves of
out on the bevel shown at B.
In laying out the work it is well to bear the pro
tractor. Fig. 8, in mind. This little instrument is of
great assistance in finding the width of the stave, also
the level required. A complete circle contains 360 de
greesand the number of degrees for each stave is found
by dividing the whole by the number of staves. Thus a
column of ten staves will require 36 degrees to each.
Knowing that the lower angle of the triangle in which
the stave is contained has 36 degrees, as demonstrated in
Fig. 9, the other two angles are easily found. We know
that the sum of all angles in a triangle is always 180 de
grees, also that the two angles of an isosceles triangle,
meaninga triangle two sides of which are of equal length,
are always alike. These two angles then must neces
sarily contain 72 degrees each, as

72+72+36= 180.
If we have 12 staves the equation will stand
360-f- 12= 30. and again 30+75+75= 180, &c.
We now take our bevel or bevel square, as it is often
called,and apply it to the protractor, as shown in Fig. 8.

have bearing enough to afford some support to one an
other in gluing up, as it would be difficult to get 10 or 12
staves in glue at once without this assistance. Two men
are needed in the glue room, one to spread the glue and
the other to build up. It takes two to handle the clamps
anyway. We use a couple of pieces cut out as shown in
Fig. 10 in which to rest the staves when building up, and
always make one job of it—that is, glue the whole shaft
up complete and not in halves.
In Fig. 10 is shown a different form of construction,

which has some practical advantages where the building
up of shafts is not an every day occurrence. The staves
marked A A, or the key moldings, as we will call them,
have a tongue on each side and beveled enough to meet a
square stave. The idea is to run this key molding in
large quantities at a time and keep it in stock. When
ever a number of columns are wanted it will be necessary
only to get out the square staves and saw a groove In
each side. The key molding will accommodate any width
of stave required, always using the same number, how
ever. The bevels can be figured the same as already
shown, counting the bevel moldings only. Thus, if there
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are 12 staves we divide 360 by 6, which gives us 60 de
grees.
As previously remarked, it is a particular job setting

up the sticker to run staves and it takes considerable
time. By keeping this key molding in stock we avoid
setting up for every lot and thus cheapen the product.
This manner of construction, so far as known, is original
with the writer. When tapered staves are required we
make a couple of " jacks " of the required taper and run
the staves through a second time, putting the jack on the
tongue side and running the groove head only. The
staves should be left about % inch wider than the finish
size in the first run, allowing this much for the second
cut and avoiding burning the cutters. If there are one or
two shafts, only it is simply necessary to nail a piece of
the stuff across each end to receive the centers. With a
larger number it pays to make blocks, as indicated at D
of Fig. 6. If they are correctly made they will fit nicely
into the hollow ends, require no nailing or screwing at
all, and are quickly applied to one shaft after another as
they are turned. This has reference, of course, to shafts
of the same size.
It has been suggested in connection with the hollow

shafts that the base and plinth blocks be perforated, also

the floor under the base, thus giving free access of air to
the interior of the column and preventing dry rot. The

writer submits the suggestion to the readers of the pa

per without comment, not being in a position to prac
tically judge of its merits.
It is with a feeling of reluctance that the writer

leaves the subject of columns, which has been treated in

its barren, practical aspect only. The voices of centuries

echo through it and the history of ages cluster about it—

history, sacred and secular, ancient and modern, pagan

and Christian. Progress and retrogression are depicted

in its lines, advance and decadence of art in its concep

tion. We should like a mental ramble with the readers

down the avenues of time, some dozen centuries or so,

tracing the subject in its historical and archaeological
aspects. We hope that some of the readers will express
their views in this respect and will await their pleasure,
meanwhile turning our attention to other practical phases

of wood turning.

Some Suggestions on Painting Hard Wood.

Painting hard wood may seem a very foolish thing to
do, but quite often the painter is called upon to do it to
satisfy some notion or wrong idea of style of his cus
tomers, or, in some cases, the necessity arises to paint

over a stained and weather-beaten vestibule door or

store front which may be in such a state of decay as to

make refinishing impossible. The writer of this article,

says the Painters' Magazine, has had many occasions to

notice where it had to be done, and just as often the
painted hard wood was cleaned off again and finished in

the natural style. The ideas of our customers quite often
require us to do almost impossible jobs. A short time ago
I was called upon to give expert testimony on a spoiled
job of hard wood painting. A well-known New York
painter and uecorator received an order about 15 months
ago to clean off the varnish and paint over the trimming

and wood work of about four rooms in a fashionable
residence. The tint selected was an ivory white, flat fin
ish, four-coat job. He used a remover for cleaning off
the old varnish having an alkaline base, by the way, the
only practical remover for such work. The job, after
finishing, looked all right, except in one front room, where
a panel on one of the doors showed a brownish stain.
This panel received an extra coat of paint and the job
was completed. Not long afterward, the one room in
question began to show discoloration, and the paint be
gan to soften. This discoloration consisted of brown
streaks and spots on the panels and flat surfaces such as
cross stiles, &c After inquiring into details, I found as
follows: The wood work had been cleaned with a var
nish remover. The same kind of remover was used in
all the rooms ; the work was properly cleaned, and the
effects of the remover neutralized by vinegar, the latter
being especially carefully done. The same men did the
job in all the different rooms, and in general, the work

was done in all the rooms. in exactly the same manner.
The wood work was properly sandpapered and sufficient
time allowed between coats. About one year after the
work showed up in three of the rooms in good condition,

including the bathroom. The one front room was badly
discolored, and the paint was so soft it could be pealed
and scraped off, and the work had to be done over again.
The wood work in the first three rooms I found to be oak,
ash and other wood not containing any sappy or oily sub
stances, but the one front room, where the trouble oc
curred, was trimmed with rosewood, a wood containing
a great deal of oil and fat. This oily substance, not
being held in check by a hard undercoating, such as
shellac, united with the paint, softening and discoloring
it. Had the remover been at fault, no doubt the discol
oration would have shown in the moldings and crevices
first, and would have caused yellow streaks and would
not have impaired the hardening of the paint ; but, as a
matter of fact, the discoloration was reddish brown and
the paint soft and most prominently on the flat surfaces,

where the paint was worked out thin while the moldings
were not affected. The painter, not being acquainted
with the nature of hard woods, could scarcely be blamed,
although in this case he had to remedy the trouble at his
own expense. Even the experienced wood finisher and
polisher will get into trouble by using hard gum var
nishes on some kinds of woods, especially rosewood, and
no doubt there is hardly a finished piece of furniture or
piano made out of rosewood which does not show a
dimmed and oily appearance.
Good advice may be here given to the painter who is

called to do such work, to study the nature of the wood
first, and if there is the slightest sign of its containing
fat or oil to at least give the wood a good coat of shellac
before painting. Much worry and trouble may be averted
and a little extra expense at first may save him a good
deal of money in the end, especially in a case where he
has to satisfy a good customer in order to keep his pa
tronage.

London's Unemployed.

The workers of London are now passing through the
regular period of winter unemployment and the greatest
distress is said to be found among the builders. The
carpenters and bricklayers are at the mercy of the
weather ; for these workers, and for the unskilled labor
ers dependent on them, winter always means idleness
and destitution. The engineering trade is also in an
extremely depressed condition. The bulletin of the state
of employment published by the Labor Gazette shows a
steady increase of the number of the unemployed. The
figures show that six per cent, of the trade unionists of
the entire country are now workless. It is to be borne in
mind, moreover, that the 500,000 trade unionists tabu
lated in the Labor Gazette returns represent only about
one-twentieth of the total working population of Great
Britain. Doubtless the extent of unemployment is even
greater outside the trade union ranks than it is inside.
But even the 6 per cent, proportion applied to the whole
laboring population would give, at the lowest estimate, a
total of 600,000unemployed. In some districts of London
the distress caused by unemployment is appalling. ln
the Victoria Dock district, for example, two-fifths of the
workers are said to be positively destitute and two-fifths
more to be on the verge of want. The workers of London
probably suffer more through unemployment than those of
any other city in the world.

The value of building improvements for which per
mits were issued last year in Louisville, Ky., by Building
Inspector Robert J. Tilford, shows a most healthy
growth in that development of the city. This total was
$2,430,337, of which repairs called for $163,691; addi
tions, $85,025; frame houses, $781,851; brick, $1,399,770.
The heaviest month of the year was November, when
nearly $600,000was given as the value of proposed build
ings, for which permits were granted. This included
the Seelbach Hotel. The fiscal year, which ended August
31, fell short of the past calendar year, the permits ag
gregating $1,918,872 in value.
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CORRESPONDENCE
Constructing a Circular Pavilion.

From A. S., Fairfield, Wash— I would like to have
someof the readers furnish sketches and instructions
covering the best and simplest method of constructing a

circular pavilion with conic roof, projecting cornice and
having crown mold, facia, plancier and frieze. I desire
theentire structure to be of wood, and the correspondent
answering the inquiry to give the method of procedure

from foundation to apex.

Strength of Floor Beam« for Public Hall.
From S. L. C, North Loup, Neb.—Although I am
practically a naw subscriber to Carpentry and Building,

with which I am greatly pleased, I desire to ask the
opiuion of the practical readers with regard to the carry
ing strength of 2 x 12 inch joist, 24-foot span. The
room is to be used as a hall and I want to know if there
is danger of overloading. Are two 2x6 pieces, placed
one on top of the other and braced on both sides with

—24'-

Strength of Floor Beams for Public Hall.

1x4 inch pieces, as indicated in the sketch sent here
with, stronger than 2 x 12 inch timber, and how much?
Notes— We submitted the inquiry of our correspond
ent, together with his sketch, to Mr. Kidder, who com
ments as follows : A 2 x 12 inch wide pine or spruce
beamis not strong enough for the floor of a hall 24 feet
wide between bearings. It is probable that 2 x 12 inch
Oregon pine joists, full to dimensions, and spaced 12
inches on centers, would be safe, but they would bend
considerably. It would be wiser to use 3 x 14's placed
16inches on centers. It is impossible to build up a beam
by placing one beam on top of the other and trussing
with boards so as to get the strength of a solid timber
of the same dimensions. On page 444 of Part H of
my work on " Building Construction and Superinten
dence" is described a method of building up two tim
bers to make a compound girder, by which about 95 per
cent, of the strength of the solid beam may be obtained.

Corrected Figures Regarding Concrete Work.
From Sanford E. Thompson, Newton Highlands,
Mass.—In " The Elements of Concrete Work, Part I,"
by Frederick W. Taylor and the writer, published in the
January issue of Carpentry and Building, I notice on page
13 an error in the figures in the answer to the example
which illustrates the use of the table of " Materials
for One Cubic Yard of Concrete." The correct quanti
ties of materials required for the 36.2 cubic yards of
concrete are : 47 barrels packed Portland cement, 16%
cubic yards loose sand and 33 cubic yards loose gravel.
These quantities are all calculated from the second
line in the table given, which states that for one cubic
yard of concrete, in the proportions 1 : 2% : 5, there
will be required 1.29 barrels of cement 0.45 cubic yard
loose sand and 0.91 cubic yard loose gravel or stone.
If one cubic yard of concrete required these materials
36.2cubic yards of concrete will require 36.2 times these
values. The calculation for each of the items is there
fore as follows :
1.29x 36.2= 46.7. or in round numbers 47 barrels cement.
0.45x 36.2= 16.3, or in round numbers 16% cubic yards
loose sand.

0.91x 36.2 = 32.9, or in round numbers 33 cubic yards
loose gravel.
I very much regret the error in the manuscript, but
trust the above correction will be in time to prevent
any of the readers from being misled by the figures in
the January number.

" S. H." of Minneapolis, wants to know the weak points
of his barn frame, a sketch of which was presented in
connection with his communication. I think one weak
point is what he calls the plate in the gable, which is
made of two 2x8 inch pieces, equal to a 4 x 8 inch, with
a span of at least 30 feet between purlin posts, which are
only 2x6 inches. In my opinion, with the haymow filled
with hay, the gable will buige or spring out, as the weight,
45 to 50 tons, will exert quite a pressure. As to the
remedy I am not so clear. He might use a flat truss or
a beam large enougn to stand the pressure; one, say, 16
inches wide at the center and tapering to 8 inches at each
end. I will say, in conclusion, that I have had no experi
ence with plank frames.

merits of California Redwood.
From G. T, Mount Etna, Iowa.—In answer to "W. S.

W.," Sterling, Kan., in regard to the merits of California
redwood for outside and inside finish, I would say that I
like it very much as to lasting quality for outside finish.
I think, however, it is a little tedious to work and, of course,
splits easily, as well as takes much more paint to finish,
but I believe it excels the pines that we get nowadays,
and for doors, especially ttie outside ones, it is the best,
as the doors do not swell to amount to anything, so can
be hung much closer to the jambs.

Laying Tile Roofing.
From Berger Mfo. Company, Canton, Ohio.— More or
less has been said in the columns about scaffolding for
shingling roofs, so we are constrained to describe a meth
od of laying tile roofs in which staging is oftentimes
used. In fact, our customers in a number of instances
have been obliged to build a scaffolding for applying
different classes of metal roofing. In the accompany
ing sketch a roof is shown to be covered with metal
tile and showing one kind of scaffolding which has
been highly satisfactory. There is always room on
the ridging to fasten the hooks, and the ropes holding
a scaffold can be adjusted to the position in which it is
needed. The roof can either be lined with a chalk line,
commencing at the eaves, or a movable string can be used
as a guide for laying the tile. This is the only way to
apply either metal or earthen tile and keep them straight
and plumb. Regarding the tile running diagonally, there

Laying Tile Roofing.

should be no trouble in this respect with metal tile when
laid by a good workman with care. We finish a metal
tile roof at the ridge with a special ridging after the tile
laying has been completed.

Criticism of Plank Frame Barn Construction.
From J. M. B., Monroeton, Pa.—In the December issue
of Carpentry and Building, page 327, the correspondent.

Are H illmen Getting Careless ?
From G. J. S., Millersburg, Iowa.— In reference to the
letter from "Apprentice Carpenter," in the January issue
of the paper, I would say that in my opinion the mill
men are either careless or are incompetent, as quite a lot
of the work turned out by the mills is not done in a
workmanlike way, and at the same time it is very annoy
ing to the carpenter when putting it in position on a build
ing. More especially is this the ease if he is a good work
man and takes pride in doing his work in a proper man
ner. Very often the materia! is in such shape that it
necessitates a lot more work for the mechanic, and there
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is ample field for improvement on the part of the mill
men. If, however, the carpenter is a bungler, and there
are not a few of them, he will nail up the stuff just as
it comes from the mills. With all this said, however, I
do not wish to be understood as implying that all mills
turn out poor work. There are mills turning out good
work, and these are the ones that should be patronized
by lumber dealers and all users of mill work. It often
happens, however, that the mills doing good work are
called upon to compete with some " Cheap John " con
cern employing poor workmen and using second-hand
machinery, and as a consequence the proprietor is at less
expense and puts in such low figures as to get the work.
The man, however, who patronizes such concerns is the
loser, and at the same time he is encouraging the " Cheap

John" mill and discouraging the mill that does good work.
It must be clear to any intelligent person that it is worth
more money to do a job of mill work in a thoroughly

workmanlike manner, as it should be done, than to do
it in a slipshod, careless way. Now, we mechanics
must refuse to use this poorly milled lumber, for, if
we do not, it will get worse and worse, and the mills

such claim—but I have read it many, many years—I
think at least 20, and I know it is the best paper (or
should I say periodical) of its kind published. There is
always something interesting and practical, excepting al
ways the stories of men who can lay 10,000 shingles in a
working day. There is, however, one point that has re
ceived but little attention compared with its importance. I
refer to the subject of prices of materials and labor in
different sections of the country. Would not correspond
ents be willing to exchange ideas on this question, giving
the value of dimension lumber, cut stone, like window
and door sills, all kinds and quantities of both ; also
shingles, flooring, clapboards, excavation, masonry, brick
and stone work, all kinds of roofing, and, in fact, every
thing that goes into the construction of a modern build
ing, be it intended for residence or business purposes?
I have a copy of both of Hodgson's estimating works, and
every mechanic ought to have one, but, in my opinion,
they are not quite up to date. I wish the author would

Bracket for a Clock Shell Brackets for Porches.— Scale, 3 Inches to the Foot.

Designs for Brackets.

now doing good work will be obliged to slight their
product in order to compete with the

" Cheap John "

mills, and the chances are that we will have poor
work in the future, which is always an eyesore to

the man who takes pride in doing his work in a proper

manner. I sincerely hope the readers of Carpentry and
Building will take up the matter and see what results
can be accomplished. We carpenters must have better

mill work if we expect to turn out a good job and with
out too much inconvenience and extra labor.

Designs for Brackets.
From W. G. Mumha, Admire, Kan. —I send here

with designs of two brackets for porches, which are of

moderate cost, and which may be made double if de
sired. I also send a design for a small bracket, well
adapted for supporting a clock shelf, although it can
be used for other work. The drawings indicate so clearly

their profiles that further description would seem to be

unnecessary.

Some Suggestions Regarding Prices of material and
Labor.

From M. L. H., Cleveland, Ohio.—I am not the oldest
reader of Carpentry and Building —dare not make any

give us some estimating rules for factories, business
buildings, &c, going deeply into details, as he doubtless
can do if he tries. Now, Mr. Editor, if you deem this
proposition practicable, I will do my part by giving both
Chicago prices and also those of Cleveland, Ohio. What
ever you conclude to do, l shall always take pleasure in
recommending Carpentry and Building.
Note.—The questions raised by our correspondent in

volve a pretty broad discussion, but that they are of deep
interest to builders in every section of the country goes
without saying. We refer the letter of " M. L. H." to our
readers and shall be very glad to have them discuss it
along the lines indicated, and if the response is as gen
eral as the importance of the subject would seem to war
rant, much valuable information will be forthcoming.

Suggestions for Young Carpenters.
From Afpbentice Carpenter, Fort Morgan, Col.—

am greatly interested in Carpentry and Building and llk»
to read the letters from brother craftsmen, but in regard
to the question of an average day's work for a carpenter
I am inclined to the opinion that the average is pretty
high. Let me say a word to young carpenters : It is not
how much work you do, but how good the work is done.
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I think a man ought to do a good day's work, but the
high standard which some of the readers have been advo
cating, such as 6000 and 7000 shingles, and 10 and 12
doors a day, is getting pretty high for an average. Try
ing to do too much work in a day is the cause of many a
man losing his job. Take time enough to do good work
and your employer will have no cause for complaint, es
pecially if he values his reputation for good, honest work.
If he does not, you had better quit Mm and seek a job

that a discussion of this subject might prove interesting
to others as well as myself.

Constructing a Swinging French Window.—Vertical and
Horizontal Sections through Window Frame.

elsewhere, for if you learn to slight your work when you
are young you will do it when you are old. I believe there
are too many men trying to do a contracting business
when in reality they ought to be working under some
good carpenter until they learn how to estimate the cost
of a building and to do good, honest work. I believe a
man should have good tools if he wants to do good work.
He should also take pride in keeping the tools free from
rust.

Constructing a Swluging French Window.
From Frank J. Gbodavent, Manila, Philippine
Islands.— Some time ago a correspondent made inquiry
with regard to the construction of a swinging window
so as to render it impossible for the rain to beat into
the room. In reply, I would say that my idea of a
swinging French window, made water tight at the sill,

is shown by means of the sketches sent herewith,

representing horizontal and vertical sections through
the window frame. I have used this idea of construction
for many years and always find it effective and satis
factory. For cellar windows hung at the top there is
nothing better. A strip of hard wood % x % inch, used
instead of the iron bar, answers very well.

Suggestion Wauli'd for Bachelor'* Flpe Rack.
From Lee, Brooklyn, N. Y.—Will you kindly publish
in the Correspondence department of the paper a request
for a sketch or ideas of a bachelor's pipe rack, to be
made of oak and given a weathered finish?

Laying Hard Wood Floor*.
From I. F., Oermantoton, Ohio.—I have been a reader
of Carpentry and Building for some years, but have
daring that period never asked any questions. I now
have a big job of hard wood floor to lay, of tongued and
grooved white oak strips, % inch thick by 2 inches in

width. The floor is to be laid over an old floor, which

is of % inch white pine. The building is heated by

meansof a hot air furnace and there is a cellar under
the entire house. What I would like to know is the
best plan for laying the floor so as to obtain the most

satisfactory results. Should the boards be grooved at

both ends and how close together should I place the
nails? Should I nail through the surface at the butt
corner joints and should I lay paper under the floor?
I have put down a number of hard wood floors, but some
of them are not staying the way I laid them. I think

Strengthening a School Hulldlug.
From W. H. W., Campbellton, N. B.—A few days ago
I was asked by the school board of this town to visit the
school with a view of making certain repairs, &c., which
were necessary. I am sending a rough sketch of the
floor plan and would say that it is quite a large building,
with stone foundations 2% feet thick and basement about
8 feet high. The building is of brick, three stories in
hight, the first story having 12-inch walls and the others
8-inch, with mansard roof on top. The sides of the roof
are shingled, while the center of the roof is pitch and
gravel. The dotted lines on the plan represent the gir
ders in the basement, set on brick piers about 16 x 16
with stone caps. I notice where the girders join to
gether, as at C, there is a space of about 2% inches.
Going up the main stairs and noting where they join the
wall, it appeared they had left the wall about 1 inch.
I am of the opinion that the building is spreading or
buiging at the points D D D D, as from what I can learn
the foundation is built on a clayey soil. The stone work
is built plumb up with the brick work on the outside,
causing the outside of the wall to cant or lean out.
If some architectural reader or building inspector
will tell me the probable cause of and remedy for the
trouble at an early date, I shall be greatly obliged, as
in about two weeks 400 children will be in the building,
which I think is unsafe. It was built only about
seven years ago, but I understand they had a local man
with very little experience as an inspector. I might
say that I shall recommend the placing of several iron
rods through the building at the first and second floors,
with heavy iron plates on the outside of the structure.
These are to be tightened by a turn buckle in the center.
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Strengthening a School Building.

Then in the spring the foundations could be strengthened.
You might put this inquiry in the Correspondence de
partment, as I should like to obtain the views of as many
readers as possible.

Design Wanted for Store Building.
From C. A. B., Petersburg, W. Va.— I desire to ask

through the Correspondence columns if some of the
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readers will furnish for publication a design for a store
building 30 x 80 x 21 feet and two stories in bight.
The main front room is to be 30 x 50 feet and the lower
story 11 feet in the clear. The wareroom in the rear
is to be 30 x 30 feet in area. I desire the building to
have a glass front, with entrance in the center, the
office to be at the front on one side. What is wanted
is a design for a store suitable for a small country town,

but with modern improvements and plain finish. The
structure is to be of wood.

A Question in Door and Window Construction.
From A. J. B., Waterloo, Iowa.—I would like to know,

through the Correspondence columns of the paper, if it
is the practice among architects of the best buildings to

.I Question in Door and Window Construction.

specify that the head of a door or window be coped to

receive the inside casing where the bottom member of

the head consists of a fillet, as shown in the accompanying

sketch, or whether the base block is coped out to fit the

base or is fitted up against it. I would also like to know

which would be considered the most practicable.

Is there any fixed rule for the distance from top or
bottom of the door for placing the hinges or the lock?

Here is a chance for the readers to express their views

and start an interesting discussion.

Inside or Ontslde Cold Air Supply.
From C. F.. Syracuse, N. Y.— In reply to the correspond

ent asking in December about cold air supply, I would
say that in the opinion of some of the best heating en

gineers, one of the strongest recommendations for the hot

air furnace system is that it cannot heat a building with
out sending into it, or the various apartments of it, a

continual flow of air. Naturally this air must be sup

plied to the furnace from some point, or the flow would

cease. Provision must be made for the escape of air that

is already in the building, or apartments, or the inflow

will soon stop, as two things cannot occupy the same
place at the same time. This naturally suggests some
means of ventilation. If the system is to work to the
best advantage it will remove the foul air already in the
room or building. When these provisions are made, if
the air supply is taken from out of doors, the source of

the purest available air, an ideal heating system is pro

vided. In locations where the temperature of the air
frequently goes to 20 or 30 degrees below zero, it can be
readily seen that it would require considerable fuel to

heat continuously the air supplied from out of doors ; and.
again, where a building of good size is heated through

out and is only occupied by a few persons it is not neces
sary to change the air so frequently. Under such cir

cumstances economy is secured without any especially

bad result from placing a large register in the floor of a
hall, or of some room connecting with all the other rooms,

so as to take the air from the building down through

the furnace and back again into the various rooms. Natu
rally this air does not enter the furnace at as low a tem
perature as the outside air. consequently there is not so

severe a tax on the fuel pile to raise the air to a desir

able temperature again. Those who do furnace work in
the colder districts of the country provide a cold air duct
so arranged that the air supply can be taken from either
out of doors or from an inside register at will : or a mix

ture of air can be secured by means of specially ar
ranged dampers in the ducts, which prevent the absolute
closing of either of the sources of air supply without
opening the other. This arrangement prevents the de
struction of the furnace from overheating. The size of
the register used inside should be ample in the open
work area, and the area of these various openings should
be equal to the combined area of the various hot air pipes-
taken from the furnace. When an inside air supply is
used its area should never be less at any point than that
of the combined area of the hot air pipes, although the
cold air supply may be reduced 20 or 25 per cent. when
taken from outside without disadvantage under some
conditions. An ample supply of air to the furnace and
some provision for the air already in the building to es
cape are two essentials which when provided for tend to
the successful operation of a furnace heating system.
Taking all the air supply from inside the building and de
pending on the leakage around doors and windows for a
change of air is hardly to be recommended, even though
such a custom is followed in severe climates to some ex
tent.

Rule for Saw Kerflne.
From J. S., Muscotah, Kan.—Will some reader of

the paper give through the Correspondence columns the
principle for finding the distance between saw kerfs?
Perhaps " W. S. W.," of Washington, Iowa, whose very
interesting reminiscences were published a short time
ago, will favor us. I have been reading Carpentry and
Building only a short time, but I find in it much valuable
information.
Xote.—The subject raised by our correspondent was

discussed at considerable length in the volume of the
paper for 1895, but as our correspondent states that he
has been a reader for only a short time, he doubtless
has no file for that year. There are various methods
of accomplishing what he desires, and we therefore
present the inquiry above in order that the readers may
describe the particular manner in which they obtain
the kerfs for circular or bent work.

Elevations Wanted for Floor Plan..
From J. W. H., Lynbrook, L. I.—I send herewith

first and second floor plans of a house for which I de
sire some of the architectural friends of the paper to

-E3

Elevations Wanted for Floor Plans.

furnish attractive elevations. I have purposely omitted
locating the windows so that the correspondent replying
can place them according to the dictates of his best
judgment. The kitchen can be changed in any way,
except that I want an end kitchen porch to the left hand
and cellar stairs in same, also a bulkhead cellar opening

outside in order to go down into the cellar.
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l,a> In-; Out a Lintel Arch In Stone.

From Komoroff, Philadelphia, Pa.—There has been
uo problem in stone work about which more has been
written and discussed than arches circular in plan and
elevation, with Jhe several methods of producing the fin
ished stone from the rough block. This is one of the parts
of stone cutting for which the planer has not yet been
utilized, but if the plan of the arch is not too much curved,
so that there would be a waste of stone, a piece of ma
terial containing two or more arch stones may be run
through the face and then the patterns laid on and the
stone quarried. In the diagram presented herewith it
can readily be seen that the planer could be used to great
advantage. The key to the stones on each side could be
run through, allowing enough stone for quarrying, and
the same could be done with the springer and the one
next to it. A careful measurement will disclose the fact
that there is very little difference in the sizes, and if the
stones were gotten out separately the time saved in cut
ting by the planer would more than compensate for the
waste of stone, as time is the factor in business in these
days of close competition. The result would also be a
true cut face. The diagram which I present shows a
lintel in pieces, with radiating joints in elevation and
parallel in plan, a number similar to these having been

work the drafts across parallel to 6 7. It would be well
to have two, so that the tops will show the face out of
wind. In work like this always have plumb lines marked
on the pattern for a guide. It is also well to have the
work clamped, as shown at E and E'. I would say that
much time could have been saved if joint molds had been
furnished, as the joints could have been cut first and then
applied, while the drafts could be cut all around, thus
saving much trouble occasioned by the rod and templet.

Sonie SuggeMtlons for the Ambitious Carpenter.
From C. J. W., Norfolk, Fa.— Will the editor kindly

allow me space to ask a few questions of the rapid door
hangers and shingle layers ; also to make a few remarks
which may turn the current of discussion into more
profitable channels? For some months past there has
been more or less said in the columns of the paper. rela
tive to what or how much constitutes a day's work. All
answers to the question have, so far as I have noted,
been descriptive of the ability of the writer or of some
one else to hang or lay shingles by wholesale. Permit
me to inquire, Does this constitute the carpenter's trade,

speaking of it as a trade? Is this all that a carpenter is
supposed to know? Does it determine a man's capablli-

Laying Out a Lintel Arch in Stone.

.cut out of marble from a plan and elevation which were
furnished.
The first work is to find the developed face pattern!
To do this lay off the plan as shown. Then transfer the
length of the opening around the curve A" B" to a
straight line, as A' B'. Then with A' B' as centers and
with radius equal to the distance A' B' strike arcs inter
secting at C, which will be the center from which to draw
the joints. Divide the distance A' B' into the same num
ber of spaces as there are stones required, and draw
through these points lines from C. Make the lintel the
Tiight required and the springer the size as shown, which
when completed gives us the developed face pattern.
To find the size of the stones, we will take, for ex
ample, the one marked D in the elevation. The developed
pattern D' will give the face size. Drop a line from 3 in
the elevation to the plan and connect 1 and 2 ; then the
widest part will give the thickness for that stone. The
others are found in a similar manner.
In cutting the stones, we will take the springer S, and,
having found the size of the stone required, the face being
sawn, we lay on the pattern S' and mark on the lines.
Cut the top and bottom 4 5 and 6 7, after which take
a face mold made from the plan and apply it on each bed.
Be sure that the patterns are correctly placed, else the
face will be in twist. Run the face through in drafts
parallel to 5 8. In order to finish the triangle 5 7 8, we
first find the point along 5 7 by placing a straight edge
along 4 6 and working the draft out of twist to it, as
-shown by the dotted lines. Cut 5 7, straightening from
point to point, or one may use a templet, as shown, and

ties, considering the business as a whole? Does it show
that these men are better mechanics than one who may
possibly do one-third, or even less, of the feats recited,
and, of more importance than all, does it tend to elevate
the trade in any manner or elevate the men themselves?
I take it the reverse is the case in every instance.
Far be it from me to decry any man from doing his

very best—that is every man's bounden duty—but what
is more desirable is that more brains should be put into
the work. It may be contended that there are very little
brains required to hang a door. Permit me to say that
there are far more required than thousands who hang
doors have stopped to realize. Men who choose to put
brains as well us muscle into the execution of their work
can be picked out at once by even an inexperienced eye
when performing the simplest operations of the trade.
Again, in regard to " E. L." of Safford, Ariz., in the

October issue of the paper, who proposes that the unions
take up and settle the matter, I would ask, Would this be
wise? Would it not be manifestly unjust to the work
man, his employer and to the public at large? The fol
lowing extract, taken from a recent issue of a Southern
building paper, states the matter fully :

From a union point of view the wage earner admits
no distinction between competence and incompetence. A
carpenter, a bricklayer, or a plasterer who is capable of
doing more and better work than the less capable man is,
according to union principles, of no more value than his
inferior workman. This theory, which other labor unions
seek to have admitted for practice, is a stumbling block
between employing capital and wage earning labor. A
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horse is a horse, Dut no one of ordinary sense would ad
vance the argument that one horse is as good as another.
The distinction might be carried through an infinity of
comparisons. The workman of brains, ambition and a
proper conception of relative values underrates himself
and does himself an injustice when he tries to elevate
his inferior in skill and capacity for work to his own
level. . . . Unionism and its principles are all right
when properly construed and practiced, but all the prin
ciples in creation cannot equalize values where no equali
zation exists.

An observant Englishman who visited these shores
a short time ago stated that an American mechanic al
ways worked with one eye upon his job and the other
eye upon something better. This is true to a certain ex
tent and laudable in every case, but are the workmen
preparing themselves to fulfil the obligations of a better
situation with credit to themselves and to their employ
ers?- Are they endeavoring to master the intricacies of
the business and could they, if required, work a molding,
for example, with hollows and rounds? Could they make
a 16-light pair of sash by hand? Could they make an
old style door with moldings worked upon the stiles and
rails, coped or mitered at the angles? Possibly there are
a few who take delight in doing these things ; possibly
others may say, " We do not have to." Do they know that
there is a quiet, but forcible and pronounced evolution
taking place in the carpenter's and kindred trades? Do
they know that at the present time there is more hand
work done in these trades than there has been for years?
Are they among those who are preparing themselves for
the change, or are they in the class to be relegated to the
scrap pile?
I fully believe, and all indications point to it, that

this country will before many years have the most art
istic homes and surroundings of any place on the face of
the earth. The people are being educated and are al
ready demanding it. I do not mean artistic, as under
stood by the mass at present, but as understood by the
best artists. Even a plain, square box may be made so
that it is a joy to its owner and gives pleasure to all who
see it. To accomplish this it must be made by hand.
Machinery can repeat, but cannot create. lt is creations
that are being demanded, not the repetitions. All these—
men, isms, &c—are the educators, just the same as the
chroino of a few years ago was educating the people to
receive the photogravure and half-tone work of the pres
ent time. Do not understand me as for a moment hold
ing the opinion that hand work will wholly supersede
machine work, but rather that machine work will not
be carried to the extreme, except perhaps for the cheap
est kind.
A few words now to the young members of the trade.

There have been several letters in the past few years ask
ing that we give the young men a chance, also some asking

how to read plans. From my own observation the fault
lies wholly with the young men themselves. My experi
ence, and I have gone through the whole gamut, has been
that I have failed to meet the first employer or work
man who refused to teach me something, or who refused
to answer my questions in regard to a piece of work.
The principal thing to be thought of is to use discretion,
then show both your employer and his foreman that you
are willing to be taught, and that you are willing to fore
go some of your pleasures at night to attain your end.
Do not ask or expect any employer or foreman to teach
you and pay you wages for the time taken in learning.
There are a thousand different methods to attain your
end without encroaching upon your day's work.
Again, do not make yourself an animated gas bag ; do

not criticise otner men's work ; look after your own, and
whatever it is uo it to the very best of your ability as
regards both quality and quantity. Observe your fellow
workmen, notice how they do their work, and try to im
prove upon it. Of course, this is to be done quietly and
unobtrusively, or else you will soon render yourself ob
noxious. Bear in mind that, no matter how poor a me
chanic a man may be, there will always be something he
can teach you.
I had been out of my apprenticeship for ten years,

and at the time had charge of a large high school build
ing, when an apprentice boy taught me how to pull a
nail with a plain hammer. It was, of course, done by
observing how the boy did it. I learned the trick all the
same, and some time after mentioned the matter to him.
In regard to reading plans there is no royal road to learn
ing. Take any simple article and try to draw it as you
see it. Take a box, for instance, try drawing it to a
scale ; take half or one-fourth size, 6 inches or 3 inches to
the foot, then draw sections and match them, the same as
a draftsman. With a little practice, and taking more
difficult objects as you improve, all your troubles will
vanish. Some years ago, while traveling in Canada, I
came across a man who had taught himself the whole
science of hand railing. He had bought himself a book
and worked out everything alone, using the stove pipe to
represent a well hole. I had the pleasure of giving this
man his first job of hand railing, and he proved one of
the most thoroughly taught men it has been my lot to
meet. This man did not bewail his lot, neither was he
asking to be given a chance ; instead he prepared him
self for it, bided his time, and when the opportunity did
come, he was prepared to improve it. Some persons have
a natural aptitude for learning; to others again it is
very hard work. Do not, however, let that discourage
you. nor allow it to prevent you from trying. The har
vest that is hardest to gather is always the best gar
nered.

LAW IN THE BUILDING TRADE.
WHEN CONTRACTORCANNOT RECOVERBALANCE OF CONTRACT

PRICE.

A contractor cannot recover the balance of the con
tract price for the erection of a building, where he has
failed in its performance by substituting, without the
owner's consent, inferior workmanship and materials in
place of those required ; and, by making changes and
omissions so as to effect a large saving to himself, and
consequent damage to the owner, and the latter has not
waived the nonperformance of the contract.—D'Amato
vs. Gentile (N. Y.), 65 N. E. Rep., 1116.

CONSTRUCTIONOF CONTRACTREGARDINGSUBMISSION.
A clause in a building contract provided that " no al

teration may be made in the work . . . except on a
written order of the architect," did not require the par
ties to obtain such an order, where the change was not
in the work, but of the parties doing the work.—Drum-
beller vs. American Surety Company (Wash.), 71 Pac
Rep., 25.

WHAT ARE NOT " EXTRAS" IN EXCAVATIONS.
Specifications of a building contract provided that all

foundations should go down to the natural, undisturbed
earth and deeper than shown on the drawings, if neces
sary to reach such foundation. The foundation was dug
below the point shown on the drawings, and the con
tractor charged for same as extra work. It was held that

this was a part of the work and material covered by the
contract price, and was not beyond or outside the contract
price, and the contractor should have protected him
self against such hardship by proper stipulation. —Wear
Bros. vs. Schmelzer (Mo.), 92 Mo. App. Ct. Rep., 314.

LIABILITY OF ARCHITECTS FOR COMMISSIONS.
One's aid. whereby a firm of architects gets a con

tract for work on a building, is sufficient consideration
for the agreement of such firm to pay him a part of its
commission.—Lord vs. Murchison, 80 N. X., S. Rep., 321.

OWNERSMUST LIVE UP TO CONTRACTS.

Where one agrees to do the roofing of a building
and he is to receive in payment a second mortgage on a
house, subject to nothing except a first mortgage, and
there is a mechanic's lien on such house, he is entitled
to recover the contract price, and is not obliged to ac
cept such sec md mortgage.— 18 Pa. Supr. Ct., Rep. 456.

WHEN OWNER MAY RETAIN FOR LIEN OF SUBCONTRACTOR.
A building contract stipulated that if at any time

there was evidence of any lien, &c, chargeable to the
contractor, the owner could retain sufficient to indem
nify him against the same, and the Court held that, when
the contractor sued the owner, the latter was entitled to
a credit for the amount of the subcontractor's judgment
enforcing a lien on the property.—Wear Bros. vs. Schmel
zer, 92 Mo., App. Rep., 315.
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LAYlNG OUT ClRCULAR ARCHES lN ClRCULAR WALLS/- XlV.
By Chab. H. Fox.

ATTENTION
will now be given to the formation of the

stones in a radiant arch, the outer face surface
of which may be " rubbed " or tooled. Referring to the
diagrams, Fig. 125 shows the outer face molds. The re
quired size of the several stones for the face in question
is indicated by A a o B, B 6 c C, &c.. of the diagrams.
The required size of the stones through the wall may be
ascertained in the manner explained for a similar opera
tion already described. In A B of Fig. 124 is shown the
outer face curve of the wall, while the construction of
template No. 1 will be apparent from an examination of
thedrawing. The construction of template No. 2 may be
described as follows : In Fig. 127 draw the right line 0 0',
thenwith each point successively as centers and with the
radius with which the outer wall curve of the plan may
bedrawn describe arcs, as A B and D C. Set off A E of
any desired length and complete the template, as shown.
We may assume as having already been constructed the
templates described in the October issue (Figs. 80 to 91)
as required to give the direction in which to form the
drafts at the oblique lines B C, C D, &c., of Fig. 125, to-
spther with the joint patterns of Figs. 93 to 98. This

tour, &c., of the face mold, noting at all times that the
plumb line of the mold is placed over that marked on the
stone.
We next cut the bottom joint. This surface is made

perfectly square with that of the face, in the manner a
similar surface may be formed in a piece of circular
ashlar. Having cut the joint, mark upon the surface
the joint mold, noticing that the point A of the mold Is
applied exactly to the point given in A with the face
pattern. This rule must be observed at each joint sur
face, and is one to which the cutter must pay especial
attention. Now to obtain the cutting lines of the top
joint surface.
The face mold gives in B 6 the direction of that re

quired at the face, but another is also required at the
soffit surface. This may easily be obtained, as follows:
Take No. 2 template and apply it, as shown in Fig. 130,
to the level line B i of the face mold, and at the point
given at B cut a draft to the radiating edge of No. 2.
This done, take the square and apply it in the manner
shown in Fig. 131 to the vertical Aft; then place the
straight edge to the point at B. and in this manner " twist

-6-
Fig. 11'7.—Constructing Template No. 2.

k6

Fig. 124.—The Outer Face Curve of the Wall, Showing Template
Pig. 123.—The Outer Face Molds.
Fig. 126.—Template No. 2.

I.niiing Out Circular Arches in Circular Walls.

Fig. 128.—Forming Stone
No. 1, or the Springer.

done, cut " reverses " of the convex curve of each joint
pattern, and number them in such a way as to prevent any
mistakes arising in their application to the joint lines of
the stones.
Now to form stone No. 1, or the springer, we proceed
as follows : Mark upon the outer face of the stone the
contour of face mold No. 1, then rough down the sides of
the stone to the direction thus obtained, after which cut a
draft at the joint line A o to the direction of template
Xo. 1. The next step is to cut a straight draft, as shown
in Fig. 128, to the direction given, with the plumb lines
A h and g 6 of the face pattern. Mark upon the drafts when
finished the hard lines, noting that the lines correspond
to the position of the corresponding verticals of the mold.
We have now obtained in 6 h points at which to apply the
reverseof the joint mold of No. 2 joint surface. To this
direction form the curve draft, as shown.
The face may now be readily cleaned by applying the
straight edge in a position parallel with that of the ver
ticals of the stone, or the face may be formed by making
use of the No. 1 templates in the manner indicated in
Fig. 119. and explained in the diagrams of the previous
issue. Of course, care must be exercised not to cut the
drafts below the surface of the first cut at the vertical
line (7b. Having formed the face, mark upon it the con-

•Copyright, 1902, by Charles Horn Fox.

through at the draft " the cutting line required, Fig.
131 showing clearly what is meant. Having obtained the
cutting line at the soffit, the surface of the joint may
readily be worked. The stone may now be completed in
the manner explained for the similar operations in the
cutting of the stones of the preceding plate, after which
the joint surfaces may be cut.
Now banker up stone No. 2. Mark on the face mold,

and transfer correctly to the stone the direction as given
by the plumb and level lines, together with that of the
oblique lines b r c and B C. Now cut a draft at 6 r c, to
conform to the curvature of the template developed for
that purpose. Then, as shown in Fig. 132, cut a draft at
the level line r C, making use of No. 1 template to ob
tain the proper direction. Cut a draft at c C to the re
verse of No. 3 joint mold. Now place a winding block at
c, and another at fc

,

and at the point ;' cut a sinking in
such a manner that when a winding block be placed in
the sinking made it will conform to the under surface
of a straight edge which may be placed upon the three
winding blocks at one time. This brings the surfaces in

c k j, respectively, into one plane.
Now cut a sinking at B, " out of wind " to that just

made at /. Of course, by placing winding blocks at / k I

B the condition required may readily be obtained. Re
ferring to Fig. 132, the student will clearly see what is
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meant. Now cut a draft at the joint line B b to the di
rection given with the reverse of No. 2 joint mold ; then
cut the draft at B c to the direction as given with the
template of 6 r c. This completes a draft around the
stone. Cut the face, applying the straight edge as before
in a direction parallel with the vertical / c Now mark
on the face the face mold. Then in the manner described
above for a similar operation cut the top joint surface,
and on it mark the joint mold No. 3.
Now to cut the lower joint surface proceed as follows :
First apply the square to the vertical B I, and cut a draft
through the soffit at the point B ; this cut, take No. 2 and
apply it in the manner shown in Fig. 133 to the level line
r C, so that the radiating line A E is exactly over the
point I. In this position, placing a straight edge to the
draft just cut, a line may readily be " twisted " through
the soffit, which will give together with the joint line the
proper direction at which to form the surface of the joint.
Cut the joint, and then mark on the joint molds, and com
plete the stone as before directed in connection with
stone No. 1.
For stone No. 3 first cut the draft at the oblique line

c d; then with No. 1 cut a draft at the level line c D.
Now place winding blocks at d and n and cut a sinking
in to, in the manner described above for the similar op-

east corner of Forty-second street and Broadway, occu
pied on the ground floor by a drug store and haberdashery

and on the second floor by billiard parlors. The course
of the subway is such as to pass under the foundations
of this building, and owing to their character they could
not be dug under with security. It was thus necessary
to take down the building, but the agent of the property
insisted that if the structure was torn down it should
be replaced in as good condition as before. The subway
contractor, therefore, in taking down the building, num
bered the various parts, stored the materials pending the
completion of the tunnel at that point, and is now putting
them together again, using, so far as possible, the very
same pieces. Some, however, were too much worn to
pass muster and new. ones were necessary. The con
tractor would have been glad to have even used the old
cut nails to satisfy the demands of the agent, but this was
out of the question, and he had to resort to the more mod
ern articles.

The Baltimore Builders' Exchange as a Cen
tral Body.

A letter has just been sent to the members of the Bal
timore Builders' Exchange by Secretary John M.. Hering,

Fig. 120.

Fig. 133. Fig. 134.

Fig. 131.

No. 135.

Fig. 132.

Fig. 136.

Figs. 120 to 188 inclusive.—Cutting the Various Stones for a Radiant Arch.

Laying Out Circular Arches in Circular Walls.

eration in No. 2 stone. Cut the draft at C D, and another
at the joint line C c, which, as shown in Fig. 134, gives a
draft around the stone, and which may then be completed
in the manner described for the cutting of Nos. 1 and 2
after the similar work had been done.
In Fig. 135 is shown the manner in which the face of

No. 4 may be cut, making use of the No. 3 templates, con
structed by the method of Figs. 80 and 84. These are ap
plied as shown, the line as that of X of the templates
exactly to the plumb line D p, take the top of templates
out of wind, which gives in one operation the direction at
which to cut the circular drafts at the oblique line d e
and D E. In Fig. 129 is shown the manner of applying the
square, together with that of the No. 2 template, as re
quired to give the direction for forming the joint surfaces.
The diagram is self explanatory.
There are many methods by which the keystbne may
be formed, but we think the better one will be to first cut
the face as for a piece of circular ashlar ; then form the
beds as above directed for the similar operation at No.
4, shown in Fig. 129. From these explanations we think
the cutter will be able to readily form the several stones.

An interesting incident in connection with the con
struction of the subway in New York City occurred in
connection with the building which stood on the north-

announcing a general meeting, to be held Tuesday, Janu
ary 26, to consider the amendments presented at the
special meeting held December 23, 1903. The idea of
making the Builders' Exchange a central body for all
Employers' Associations of Building Trades and for indi
viduals where there is no association, has had the atten
tion of the Board of Directors for some months, the need
of such an organization being more apparent every day.
The letter refers to the experience of the building trades
in other cities as furnishing ample proof of the efficacy
of this method to promote and protect the best interests
of its members amid the conditions as they exist to-day.
The proposed amendments are designed to make of the
Exchange such a central body as that referred to, yet pre
serving all the privileges and advantages of the Exchange
heretofore enjoyed.
The letter of Mr. Hering also enclosed a copy of the

resolutions adopted by the National Building Trades Em
ployers' Association at Chicago, in December last, relat
ing to the " open shop." It is suggested that the amend
ments be carefully studied by the membership, and if
favorably impressed with this attempt to broaden the
scope of usefuiness of the exchange, to make every effort
to interest contractors engaged in every kind of building
work, and urge them to organize and become affiliated
with the Baltimore Exchange upon its new plan.
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WHAT BUILDERS ARE DOING.

WHILE
the season is not as yet sufficiently advanced

for the builders to definitely determine what the

outlook for spring business will be, the opinion pre

vails that Akron, Ohio, will see a reasonably active season.

The city is not threatened with any labor trouble, and as

there has been a reduction in the cost of material, prospect

ive builders are encouraged by the general conditions which

prevail, and that the amount of business the coming season

is likely to be in excess of that of the corresponding period

At the annual meeting of the Builders' Exchange, held
at their headquarters in the Hamilton Building on December
22, there was a large attendance, and the reports of the

officers, which were well received, showed the affairs of the

organization to be in a splendid condition. At this meeting
the directors for the ensuing year were elected, as follows:

John Crisp, F. C. Kasch, W. A. McClellan, O. L. McMillen

and J. E. Peterson. It was decided to hold the annual ban
quet of the exchange on the evening of Thursday, January

21, and arrangements are now being made to render it an

occasion of special importance to the building trades in the

city and vicinity.
The directors held a meeting on December 26 and or

ganized by electing the following officers: F. C. Kasch,

president; John Crisp, vice-president; M. A. McClellan,

treasurer, and F. J. Wettach, secretary. The appointment
of the regular committee to take charge of the work of the
exchange is to be anounced by President Kasch at the next

regular meeting.
Boston, Mass.

There is a fair amount of building in progress in Boston

and the suburbs, the major portion of the capital invested,

however, being in business structures rather than in dwell
ings, although of the later there are a number in progress.

The feeling as regards the coming season seems to point to

considerable activity, provided the labor situation is such as

not to seriously interfere with the projects which are now

under way.
Building Commissioner James Mulcahy, who was ap

pointed by Mayor Collins somemonths ago to succeedCharles

S. Damrell, has rearranged the offices of the department to

some extent and also the method of doing business. Under

former commissioners the applications for permits for build

ing improvements were filled out and referred to the local

inspectors, who would visit the lot or premises and indorse

on the back of the application that the permit should or

should not be issued. This gave the inspectors authority

which in the opinion of the present commissioner belongs

only to the head of the department. The method has been

entirely changed and a Department of Plans organized, the

duties of the staff connected.with which, under the personal

supervision of the commissioner, are to pass upon all applica

tions and plans submitted, and when they are found to be in

accordance with the building laws and ordinances, a permit

is issued and a duplicate copy of the application and plans

is given to the inspectors, whose duty it is to see that the

plan and application filed and approved are faithfully and

intelligently carried out.
Brooklyn. N. Y.

According to the report of Superintendent William M.

Calder the year 1903 was the most satisfactory that
the

Brooklyn building trade has experienced for many years.

The figures indicate a large increase in the building opera

tions as compared with the year before, the aggregatevalue

of the improvements for 1903 being placed at $26,629,220,as

against $21,730,073 the year previous. The nearest ap

proach to the volume of operations last year was in
189J,

when the improvements were valued at nearly $25,500,000.

Builders have operated very successfully under the new

tenement house laws, which were passed April 14
last, the

figures showing that from that date up to the end of the

vear there were 545 tenementhouses erected, costing $4,491,-

800 while from April 10, 1902, to April 14, 1903, there were

,,ul' tenement houses erected, costing $2,437,400. and from

\pril 10, 1901, to April 10, 1902, there were only 83 tene
ment houses erected, costing a trifle over $807,000. In his
report Superintendent Calder states that especial attention

is given to plumbing rules and regulations and to unsafe

building violations. He regards the outlook for 1904 as
excellent, owing to the many improvements, either already

effected or proposed, which will undoubtedly cause an in

crease in operations.
Buffalo, N. Y.

The building situation in and about Buffalo continues

most satisfactory, there being a reasonable amount of work

in progress through the winter months. According to the

figures issued by Deputy Building Commissioner Henry
Rumrill, Jr., there were 2011 permits issued in 1903 for

building improvements estimated to cost $6,263,402, as
against 2109 permits for improvements costing $5,433,07&
in 1902.
A striking feature is the number of permits issued for
the erection of two-story frame dwellings, the total being
far beyond the records of previous years. A large percentage
of these buildings will be put up in South Buffalo in the
region of the Lackawanna steel plant and the West Shore
Railroad yards at West Seneca. While there are no build
ings at present in course of erection or planned the indi
vidual value of which exceeds$400,000, there are a number
which will cost in excess of $50,000 each. The largest
structure now in progress is the one being put up for the
William Hengerer Company on the site of the old Tifft
house in Main street, this being a six-story fire proof build
ing, estimated to cost $367,000. The next largest is that
of the Keystone Warehouse Company, a six-story structure
to cost $350,000. The Buffalo Milk Company are putting up
a three-story milk depot, to cost $100,000, and the congre
gation of the Evangelical Lutheran Church of the Holy
Trinity are putting up a fine stone edifice in Main street
at a cost of about $80,000. There is a good demand for
new houses, and quite a few, both brick and frame ones, are
being put up. The prices of building materials have changed
but little, and the labor situation continues peaceful. Some
contracts with the labor unions continue in force for the
coming year, but the general building situation here, while
healthy, does not warrant a further advance in the work
men's wage scale, and the hope is expressedthat the workmen
are too appreciative of this condition to demand it.

Chicago, III.
The figures which are available show that while building

operations in the city have been upon a rather liberal scale
during the past year, they are not up to the record of the
year before, at least so far as regards the value of the im
provements projected. The number of buildings, however,
for which permits were issued was in excess of any year
since 1896, thus showing what has been noted in connection
with building operations in New York City—a tendency to
ward a cheaper class of structure. During December of the
year just closed the Building Department of the city issued
permits for 345 buildings, having a frontage of 10,738 feet
and estimated to cost $1,969,000, as compared with permits
for 301 buildings in December, 1902, having a frontage of
10,194 feet and costing $2,457,100.
According to the figures for the 12 months of last year

permits were taken out for 6135 buildings, having a frontage
of 174,930feet and involving an estimated outlay of $33,645.-
975. In 1902permits were taken out for 6074 buildings, hav
ing a frontage of 186,609 feet and costing $48,070,390. In
order to equal the record of 1902 it is necessary to go back
just ten years, to 1892, when building operations in the city
were at their maximum. The feeling as to the coming season
in the building line is of a hopeful nature and some are of
the belief that the volume of operations will be fully equal, if
not in excess of, the year which has just passed.
Holabird & Roche, architects, have let to Wells Brothers

Company the general contracts for two large steel buildings
on State street, the first known as the Adams Building,
to be erected with a view to its occupancy by many small
retailers of dry goods and kindred lines. It occupies a space.
100 x 145 feet and will be 14 stories high, so constructed
that three more stories can be added at will. The contract
amounts to about $800,000,while the total cost of the build
ing ready for occupancy will be about $1,000,000. Tho
building will require 2500 tons of structural steel, contract
for which has not yet been placed. Active building opera
tions will begin March 1. The second large building is the
Chicago Savings Bank Building, to be known as the Madison
Building, at the southwest corner of Madison and State
streets, which will cost about $750,000when completed.Wells
Brothers' contract being for approximately $600,000. The
lower floor of this building will be occupied by a bank and
upper floors will be fitted up as offices and salesrooms. It
will require 1550 tons of steel, contract for which is not
placed. Active building operations will begin May 1. Sub
contracts for both buildings are now open for bids. The
same contractors have secured the contract for erecting the
Chalfonte Hotel, at Atlantic City, N. J., to be erected after
plans of Addison Hutton, a Philadelphia architect. The
steel contract for this building, aggregating 800 tons of
structural shapes, has been placed with the American Bridge
Company.

Cincinnati, Ohio.
Notwithstanding the strikes and labor troubles during the

past year, the building business in Cincinnati and vicinity
was of a most gratifying nature, and by many regarded as
more satisfactory than for many years. The labor question
has, without doubt, been a most serious hindrance to still
further advancement along the lines of building improve
ment, and has causedquite a number of good sized operations :
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to be held in abeyance. The electrical workers are demand
ing an advance in wages, but nothing definite has as yet been
given out as to the probable basis of settlement. The plumb
ers' strike, which has beenquite a hindrance, is still in prog
ress, but at the present writing it looks as if it might be set
tled at an early date. The master plumbers are offering $4
per day of nine hours, when the regular price is said to be
35 cents an hour for the same time, but the plumbers, while
not disposed to cavil over the matter of wages, have taken
up the cudgel in behalf of what is known as the " open shop "
— that is, to work where and when they please.
According to the figures of the Building Department, the

total number of permits issued during 1903 was 2502, call
ing for an estimated outlay of $4,502,255. In the year be
fore the number of permits issued was 2571, covering im
provements aggregating a valuation of $4,669,585.
The outlook for 1904 is regarded as very good, as there

are a number of important building projects contemplated,
and which, it is thought, if the labor question does not in
terfere, will be carried to completion. The improvement
which has been noted in the last 30 days was much more en
couraging than during the two months previous. Among
some of the large operations in the city may be mentioned
improvements which are being carried out by the Baltimore
& Ohio Railroad Company, of which not more than one-third
was completed last year ; and a hotel to cost $1,500,000.

Cleveland, Ohio.
The building outlook in Cleveland is not as bright as at

the same period a year ago. Local contractors do not expect
a boom year, but are hopeful that later in the winter enough
new work will come out to cause the year to be an average
one in the volume of business. Last year there were 3226
permits issued for building improvements, estimated to cost
$6,250,991,while in 1902 there were 3172 permits issued for
buildings costing $6,559,545. Looking over the figures for
the past year it is seen that March was the banner month as
regards the number of permits issued, while in respect to im
portance June took the lead. In order to insure greater
harmony in the building trades, there has been organized an
Executive Board of the building trade employers, comprising
delegate representatives to a central body, whose aim and
object will be to reduce to a minimum the disturbances in
the building industry. The president of the association is
E. H. Towson, who for several years was president of the
Builders' Exchange. The vice-president is John Leese, a
prominent plumbing contractor, and the treasurer is L. Dau-
tel, a mason contractor, with W. B. McAllister, a carpenter
contractor, as secretary. The movement has the backing of
the Builders' Exchange, and already the indications are that
it will wield a very helpful influence the ensuing year.
The Builders' Exchange of Cleveland held a unique Christ
mas celebration on the evening of December 23, when up
ward of 300 of the members assembled at headquarters in
the Chamber of Commerce Building and deposited presents
for each other in a huge stocking suspended from the ceil
ing. When all had arrived, adjournment was taken to the
top floor of the building, where four Kris Kringles were
in waiting to receive the members and distribute the gifts.
The hall was decorated with holly and evergreens, and an
old fashioned fire place added to the attractiveness of the
scene. Among the gifts were many amusing hits upon the
members, toys of every description being found in the stock
ing. Following this feature a " Builder-ine-ograph " was
introduced in the form of an electric stereopticon, which
was used in displaying cartoons of prominent members,
drawn by a local artist, illustrating their foibles. This was
accompanied by a humorous lecture. Music by the Build
ers' Exchange quartette and by soloists, together with a
number of witty speechesand refreshments in harmony with
the season, provided other entertainment.

Columbus, Ohio.
The members of the Builders' and Traders' Exchange of

Columbus, Ohio, held their annual meeting on Monday, Jan
uary 4, when the rooms were thrown open from 11 a.m. un
til 8 oclock in the evening. At a meeting on December 16
the Nominating Committee for new officers appointed by
President Edgar reported a ticket for 1904, and on January
4 the votes were cast for the various candidates, resulting
as follows :
President J. W. Heckart.
First vice-president Walter Collins.
Second vice-president Walker Smith.

Boarn of Directors:
J. J. Marvin, Humphrey Jones,
Lewis Fink, R. A. Edgar,

B. S. Stevenson.
Building operations during the past year have been of a

rather gratifying character, and Building Inspector Weadon
states that the increase in the value of the improvements over
the previous year will be in the neighborhood of $1,000,000,
the grand total being about $4,000,000.

Davenport, Iowa.
There has been an unusual degreeof activity in the build
ing line in Davenport, Iowa, during the past year, and con

tractors and builders are of the opinion that 1904will witness
a most gratifying degree of prosperity in that particular
section. Operations have not been confined to any one por
tion of the city, but have been scattered so as to show im
provements in every quarter. Throughout the entire county
there has been a noticeable improvement, and dealers in
building materials say that the volume of their business has
exceededthat of a year ago in many respects. Large barns,
which have come into vogue in the past few years, have been
erected to a considerable extent, and this has been quite an
item in the volume of the building business. City work has
beenconfined in large measure to the erection of small houses
for renting purposes, there having been a scarcity of this
class of building. The demand for rentable houses is ac
counted for only by reason of the added industries which
have come to the city in the last few years and the increase
in activity which the older manufacturing plants have en
countered in the same time.

Detroit, Mich.
The building situation is rather quiet at the present

time, and there is nothing in sight to indicate any undue
activity until the spring season is fully opened. The amount
of work done during the yast year makes a very gratifying
comparison with 1902, the increased valuation of the im
provements aggregating very nearly $1,000,000. According
to Permit Clerk C. W. Brand, there were issued last year
3383 permits for building improvements, costing $6,912,600,
while in 1902 there were 3038 permits issued for building
improvements costing $6,052,400.

Fall River, Mass.
The annual meeting and banquet of the Builders' Associa

tion was held on the evening of January 6, and was a most
successful affair. The following officers were elected: Presi
dent, Joseph Dickinson ; vice-president, Robert Nicholson ;
secretary, John Dinnie, and treasurer, A. K. Hunter. The
Board of Directors consists of A. H. Leeming, Robert Nichol
son. F. L.; Allen, C. H. Sears, Joseph Morin, H. N. Cash, A.
P. Gorman and C. E. Earle.
The Auditing Committee is made up of Messrs. Grant,
Francis and Allen, and the Social Committee of Messrs.
Leeming, Nicholson and Daley.
The banquet was a fine affair, and during the evening

a handsome gold mounted unbrella was presented to Presi
dent Dickinson, in recognition of his services to the associa
tion, Chauncey H. Sears making the presentation speech.
President Dickinson made a suitable reply and expressed the
hope that none of the members would try to borrow the
umbrella, for reasons which were left to conjecture.

Los Angeles, Cal.
The total number of building permits issued during 1903
was 6395, calling for an expenditure of $13,046,338, as
aagainst4863permits,sailing for an expenditure of $9,603,132,
in 1902. In 1!X)1 there were 2730 permits issued, calling
for an expenditure of $4,099,198, and 1852 permits, calling
for an expenditure of $2,489,006, in 1900. The number of
permits and the aggregates of the improvements authorized
for the years just prior to 1900 were about the same as
those for that year. The expenditures authorized during
1903 were greater than those authorized in any previous
year, but the gain was not, however, so great as that of
1902 over 1901, and the probabilities are that the expendi
ture for building during 1904 will show a still smaller per
centage of gain over the year just closed.
The record for the month of December, 1903, shows a

total of 535 building permits, authorizing an expenditure of
$1,010,814, as compared with 488 permits, authorizing an
expenditure of $1,139,922, for December, 1902, showing an
increase for the month in the number of permits, but a de
crease of something more than 11 per cent. in the valuation.
Neither builders nor architects see any cause for alarm

in the slight reaction revealed by the December record. The
holidays have always exercised a reactionary influence over
building operations in this city, and this year the talk of
a lumber war has added to the usual quietness.

Oakland, Cal.
The lack of any adequate system of building permits in

this city renders it necessary to rely upon the records kept
by the Sanitary and Plumbing Inspector in making a com
parative statement as to building operations. According
to statistics compiled by the Sanitary Inspector, 750 permits
for new buildings and for additions to old buildings were
taken out during the year, as compared with 597 permits
taken out during 1902. The estimated value of the work
undertaken during 1903 was $2,500,000,while the estimated
value of the work undertaken. during 1902 was placed at
about two-thirds of this amount. The construction work
of the last year was remarkable for the large increase in
residence building, being almost double the amount under
taken during the previous year. The building of flats, how
ever, showed a falling off from 167 in 1902 to 135 in 1903.
The construction of business buildings was about equal for
the two years, as regards the number of permits, though the
value of business buildings undertaken during 1903 was
much larger than the value of similar work in 1902. Oakland
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builders claim that the outlook for the coming year, owing
to cheaper materials and to the improved condition of the
labor market, is fully as good as it was at the beginning of
1903.

Philadelphia, Pa.
The amount of building which was projected during the
year which has just closed was in excessof that of any previ
ous year since the building department was established.There
were 7469 permits issued, covering 12,000 operations, the
estimated cost of which was placed at $32,509,595,as com
pared with 7628 permits, covering 11,369 operations and
costing $28,703,195, in the 12 months of 1902. The nearest
approach to the past year's figures was in 1901, when there
were 8713 permits issued, covering 12,840 operations and
costing $29,519,710. The greatest growth of the city has
been in the Eighth. Ninth, Twenty-second, Twenty-seventh,
Thirty-third and Thirty-fourth wards. The estimated cost
of the building improvements was the greatest in the Ninth
Ward, the work projected being estimated to cost $6,174,-
820. but this includes the permit issued for Wanamaker's
new store, to cost in the neighborhood of $5,000,000. The
total amount spent in 1903 for brick dwellings was $11,232,-
605. In this was included 4415 two-story houses, costing a
trifie over $8,000,000, also 666 three-story houses, costing
$2,784,000, and 39 four-story houses, costing $405,000.
Operative builders appear to be devoting more and more
attention every year to the erection of comfortable two-
story houses for persons of moderate means, these buildings
containing from six to nine rooms, and costing anywhere
from $2000 up to $3500 and $4000. According to the fig
ures of the Bureau of Building Inspection, there were 30,668
two-story brick houses built in the city from 1896 to 1903,
inclusive, and at a cost of a trifie over $50,000,000. There
were erected during the same period 3905 three-story houses
and 39 four-story houses, all of brick. The growth of the
city's industries in the same period is indicated by the erec
tion of 588 new factories, at a cost of $10,293,500. It was
also nece«ary to erect 83 new school buildings at a cost of
$5,661,000.
The presidents of the various organizations of employers
in the building trades in Philadelphia, at a meeting on
December 16 with the Advisory Board of the Master Build
ers' Exchange, passed resolutions which, in a measure, modi
fied the enforcement of the decision to employ no workmen
who will not agree to refrain from sympathetic strikes after
January 1, 1904. The resolutions, which were adopted
unanimously, " recommend that all existing agreements re
main in force until they expire, and that no new agreements
be entered into that will admit of the sympathetic strike, or
that will not secure arbitration of all differences between
employer and employee, work to continue meanwhile." It
is also recommended that whenever existing agreements do
not iorbid, the resolution sent out December 7, 1903, to
employ no workmen who will not agree to refrain from
sympathetic strikes and to submit all differences with em
ployers to arbitration, &c, shall be strictly adhered to.
The organizations represented at the meeting in question

were the Electrical Contractors, the Bricklayers' Company,
the Granite and Stone Cutters' Association, the Steam Fit
ters' Association, the Tin and Sheet Iron Workers' Associa
tion, the Pipe Coverers' Association, the Master Plasterers'
Company, the Mason Builders' Company, the Frankford
Carpenters' Association, the Germantown Carpenters' As
sociation, the Master Carpenters' Company of Philadelphia,
the Mill and Woodworkers' Association, the Sheet Metal
Workers' Association and the Master Plumbers' Association.
The members of the Master Builders' Exchange held the

annual celebration on December 31 at their rooms in South
Seventh street. There was an impromptu stage at one end
of the rooms, on which a number of vaudeville acts were
rendered, and previous to the entertainment a luncheon was
served to the members and their guests. After a most en
joyable evening the celebration was concluded with an ad
dress by John Atkinson, chairman of the Advisory Board, in
which he appearel to the builders to stand together in their
fight against sympathetic strikes.

Pittsburgh, Pa.
In common with some of the other leading cities of the

country Pittsburgh's building operations for the past year
show a slight falling off as compared with the previous 12
months. The figures of the Bureau of Building Inspection
show that during the year just passed there were 3164 per
mits Issued for building improvements estimated to cost
$16,962,690,while in the year previous there were 3949 per
mits issued for building improvements involving an outlay
of $17,218,550. The figures for December last indicate a
decided contraction of operations as compared with previous
months and also with the corresponding month of 1902.
The value of the building improvements projected in Decem
ber last was $334,666,which compare with $801,237 in No
vember, $845,246 in October and $1,044,190 in September.
In December, 1902, the value of the improvements are
placed at $697,724, which figures compare with $1,152,449
for November of the same year, $1,379,694 for October and
$2.030,679for September.

The outlook for the coming season depends in a large
measure upon the final adjustment of existing labor difficul
ties. As is well known, the plumbers in the city have been
out on strike since October 1, but are gradually returning
to work. Other craftsmen, such as tinners and roofers,
painters, &c., have been out on a sympathetic strike, but
these labor troubles are being gradually adjusted. Prices
of building materials are being reduced all along the line.
While union labor is still insisting upon an increase in
wages, it is stated that in no case is labor willing to be
reduced in proportion to the lower costs of building ma
terial. At the same time many workmen in the various
branches of the building trades are becoming uneasy and
are deserting the Building Trades Council. At the present
writing it looks as though the labor troubles in the Pitts
burgh district would be cleared up by April 1.
In a general way. it may be stated that the outlook for

the building trades in Pittsburgh this year is exceptionally
good, provided, of course, present labor troubles are adjusted,
and this now seems certain. A number of large structures
will probably be started this year, including a mammoth
hotel on the cathedral site, Fifth avenue, and bought by H.
C. Frick. The cathedral is now being torn down. A theater
is to be erected on Sixth street and another on Ninth street.
The Polytechnic Institute, being built by Andrew Carnegie,
will employ hundreds of men, will cost at least $5,000,000
and will probably, take several years to complete it.

Portland, Oregon-
The number of building permits issued in Portland dur

ing 1903 was 1611, calling for an expenditure of $3,552,795,
as compared with 1260 permits calling for an expenditure
of $2,750,185 in 1902, and 445 permits calling for an ex
penditure of $1,629,143 in 1901. City Engineer Elliott esti
mates that from one-fourth to one-third should be added to
the total valuation on account of the underestimating of
work due to a desire on the part of builders to escape the
fees charged. During the month of December the number
of permits issued was 91, calling for an expenditure of
$131,644, as compared with 105 permits calling for an ex
penditure of $155,390 during the month preceding. The
building operations undertaken during December show a
continuance of the decline which began several months ago
and were but little more thnn one-third of the monthly
average for the year.
Builders state that much has been done during 1903 to

ward the building up of the city in a modern way. During
the year 12 buildings, costing upward of $20,000 each, were
completed at a total cost of $724,000. Five large buildings,
to cost in the aggregate $560,000, are now under way.
Arrangements are now under way to place construction on
a more modern basis. Before many weeks a Building In
spector, with authority to force contractors to live up to
modern building laws, will be in power. Plans are under
way to remove fire traps and dangerous structures and to
improve sanitary conditions.

Reading, Pa.
The amount of new building which was undertaken in

the city last year bears a very close parallel in the value of
the improvements to those of the year before. According to
the figures of Building Inspector Harry A. Heckman, the
number of permits issued for building improvements last
year was 534. calling for an estimated outlay of $1,087,300,
while for 1902 the value of the improvements amounted to
$1,072,600.
The outlook for the coming spring is regarded as much

more encouraging than it was at the corresponding period
the year before. There will be a new business high school
erected in the early spring, to cost, with the ground, some
thing over $300,000. It is likely that there will also be a
nine-story fire proof hotel erected, and there is some talk
that the Philadelphia & Reading Railway Company will erect
additional shops on the plot recently acquired on North
Sixth street. So far as the attitude of labor is concerned,
the opinion prevails that conditions have practically reached
a normal state with a possibility of easy sailing for the com
ing summer.

San Francisco, Cal.
The Bureau of Buildings has compiled figures showing
that during the year 1903 permits were issued to the value
of $15,254,762,while during 1902 the permits issued aggre
gated in value $12,173,049, showing a gain of $3,081,713
for the year just closed. Drring 1903 there was expended in
alterations and improvements to old buildings $2,900,483,and
during 1902 the amount was $1,124,707.
Building prospects at the opening of the new year are

better in some respects than they have been for three months.
From inquiries made in the offices of a large number of
architects, it would seem that there will be less speculative
construction during the present year than during some re
cent years, and there will likewise be fewer flats put up. On
the other hand, orders have been given for the preparation
of plans for many substantial downtown business build
ings which are required for immediate use. This class of
work will go ahead in the spring, and with labor less diffi
cult to obtain than last year construction promises to pro
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ceed with less delay. Persons contemplating the erection of
frame buildings are doubtless held back, to a certain extent,
by the war in the lumber trade. The reduction in the price
of lumber has already benefited this class of builders great
ly, but builders seemto believe that by holding off even more
satisfactory rates for lumber can be obtained.
During the last week in December contracts were let by

Isaac Liebes to the amount of $65,233 for the construction
of a nine-story and basementfire proof building on the south
east corner of Turk and Jones street, and by Mrs. Golda
Alexander, to the amount of $225,000, for the erection of an
11-story fire proof, brick and stone hotel on Geary street.

Salt Lake City, Utah.
The annual report of Building Inspector Ulman shows

that building permits were issued during 1903 to the total
value of $1,557,294,which is somewhat below the record for
1902, but the amount of actual building done was. however,
considerably greater than during 1902. Architects and build
ers estimate that upward of $1,500,000 was expended dur
ing 1903 on buildings for which the permits were taken out
during 1902. Several of the larger buildings, which were be
gin in 1902, are still to be finished. These include the Fed
eral Building and the Catholic Cathedral. There was, dur
ing a portion of the year, a slight depression in building op
erations, owing to strikes and labor difficulties and to the
advanced price of building materials, and in, somecases to an
actual shortage in the latter. The increase in prices has not
been so noticeable in brick and steel as in lumber, which in
creased during the year about $2 per 1000 feet.
The prospects for building in 1904 are considered favor

able. The fact that the Short Line and the Rio Grande
railroads alone contemplate expending an aggregate of
$2,000,000. is bound to have a stimulating effect. Builders
believe that if strikes and panics can be avoided the volume
of building for the present year will exceed any previous
record.

Seattle, Wash.
The total number of permits issued by the Building In

spector during 1903 was 6914, calling for an expenditure of
$6,495,731. This is a gain over 1902 of $163,591 in valua
tion. This gain is not large, but in view of the fact that
1902 was a phenomenal one in building operations here, the
showing for 1903 is considered extremely good. Building
operations in Seattle were conducted during 1903 on more
substantial lines than at any previous time in the history of
the city. A number of modern business buildings were
erected and an unusually large number of flats, apartment
houses and dwellings were constructed. For business blocks
and club buildings alone more than $1,000,000was actually
spent during the year. Labor troubles during the year were
on the whole slight, and building operations were not seri
ously disturbed.
According to builders the new year starts off with bright

prospects. Work on the excavation of the Public Building
has been started, ground will soon be broken for the new
Library Building and a start on the $600,000 Alaska Build
ing will bemade this month.

Spokane, Wash.
During the year just closed 1495 permits, having a total

valuation of $2,510,945, were issued, in comparison with
1102 permits, with a valuation of $1,321,714, during 1902.
The records show that not only has the past year exceeded
previous ones, both in the number of permits issued and in
valuation, but that the permits issued during the last year
show an average cost of $1663 each, in comparison with an
average cost of $1200 each in 1902. Without counting
dwellings, tenementhouses, flats and small blocks, there are
now proposed for the coming year building permits and
Government buildings to be started, representing a total out
lay of $1,500,000. None of the buildings included in this
total are to cost less than $20,000 each.

St. Louis, Mo.
In many respects the year which has just closed has been

a remarkable one in the building and real estate lines in the
city of St. Louis. The transfers of real estate have been
upon a large scale, and property in many districts has stead
ily advanced in price. In the outlying sections, however, the
opposite tendency has prevailed and offerings have been
made at very low figures. A large amount of building in the
way of new hotels has beencarried on, and in addition to the
structures already completed, or in the course of erection,
including the Jefferson, Washington, Hamilton, Buckingham,
Lorraine and others, innumerable temporary buildings, form
ing a chain and network about the Exposition grounds, will
provide facilities for the hundreds of thousands of guests.
While building operations of the past year have been good,
they are generally regarded to be somewhat below the de
mand for living apartments.
According to the figures of Building Commissioner G. U.

Heimburger there were issued in December 317 permits for
buildings estimated to cost $1,263,184, as against 282 per
mits for improvements costing $1,062,4S8 in December of
1902. Taking the total figures for 1903, it is found that

there were 4802 permits issued for buildings of an estimated
valuation of $14,544,430,as against 4502 permits for build
ings costing $12,854,035.50for the 12 months of 1902. The
opinion seems to prevail in building circles that if the cost
of materials and labor should assume a decided downward
tendency, operations will be greatly stimulated after the
World's Fair buildings are completed. At present the prices
of materials have declined, as compared with the highest
figures, from 15 to 20 per cent.

Syracuse, N. Y.
A very gratifying increase in the value of building im

provements last year, as compared with 1902, is noted in
the figures issued from the office of Fire Marshal Erasmus
Pellenz. The gain is due wholly to the increase in the value
of the new buildings put up during the last 12 months, as the
amount expended for additions and alterations was less than
for similar work in 1902. According to the figures of the
Fire Marshal there were 293 new buildings projected last
year, estimated to cost $1,461,070, and 316 permits for
additions and alterations costing $294,433, making a total
for the year of $1,705,503. In 1902 there were 584 permits
issued for new buildings, additions and alterations, involving
an estimated outlay of $1,402,575.

Tacoma, Wash.
The building records for 1903 show that 1313 permits,

with a total valuation of $1,699,724,were issued during that
year. In 1902 a total of 893 permits, with an aggregate
valuation of $1,099,000,were issued, showing a gain of $600,-
000 in the aggregate cost of new construction undertaken
during 1903. Of the buildings constructed during the lasv
year 802 were for dwelling houses costing a total of $19,218.
Four buildings were erected, costing from $20,000 to $40,000
each.

Notes.
As we go to press the annual convention of the Pennsyl-

\ama Stale Association of Builders is being held in the city
of Scranton. The sessions will continue during January
13 and 14, builders being present representing an extended
territory. It will be recalled that the asociation was organ
ized at a meeting held in Warren, Pa., on March 18 of last
year.

The past year in Bellows Falls, Vt, has been one of re
markable activity in the building line, the amount expended
in new residences and tenement buildings being probably
larger than ever before.
There is a growing feeling among leading architects and

builders in Baltimore, Md., that considerablework will be un
dertaken in the spring, provided prices of materials are not
prohibitive and matters run smooth in the labor world.
There is at present more or less work under consideration,
which will doubtless be carried to completion if the con
ditions are favorable.
The record of building operations in Providence, R. I.,

for the past year shows a greater amount of capital to have
been invested in building enterprises than during the pre
vious 12 months. The figures show that in 1903 there were
1061 buildings erected or improved at an estimated cost of
$3,711,950,as against 1166 buildings erected or improved in
1902at an estimated cost of $3,384,950. It was in 1901,how
ever, that these figures were exceeded,the estimated cost of
the 1271 buildings erected or improved that year being
$4,893,075. Going back, however, to 1895, we find that the
1638 buildings erectedor improved that year involved an out
lay of $5,228,175,which is the record for the past decade.
The statement is made that never before, even in boom

times, has Richmond, Va., seen such a period of building as
that which was witnessed during the past year. It is pointed
out that the investment of nearly $2,500,000 in building op
erations was due not to any unusual causes, but to the nat
ural steady growth of the city.
Notwithstanding the high prices of labor and materials,

and concerning which but little abatement appears to be
expected in the near future, those engaged in the building;
trades in Washington, D. C, look for an active season in the
building line. The past year has been an unusually pros
perous one for those engagedin building operations, the only
drawback to the generally satisfactory conditions having
been the complications arising from labor trouble. There is,
however, reason for believing that these difficulties will soon
be adjusted in such a way as to enable the work in prospect
to be carried to completion.

The Master Builders' Association of New Jersey have re
cently filed articles of incorporation, with headquarters at
116 Henry street, Orange, N. J. The trustees who signed
the incorporation papers are Robert L. Tobin of East Orange,
H. Roolvink of Elizabeth, Andrew Dickinson of Paterson,
Lewis F. Strugis of Morristown. Richard H. Hughes of Long
Branch, Dennis Mullin of Jersey City, and George B. Rule
of New Brunswick.
The present activity in real estate and the drop in prices

of lumber have caused a hopeful feeling to prevail among
builders in Wheeling, W. Va., who now look for a good spring
business.
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CONSTRUCTION OF BOX CORNICES.

F0K
the benefit of those readers who may be particu

larly interested in this part of the builders' work, we

presentherewith some comments and illustrations from a

valued correspondent, showing a few methods of con

structing box cornices, which, with slight modifications,

are adapted to frame, brick or stone structures. The

sectionalviews show so clearly the construction employed

that comparatively little description is necessary. In
Fig. 1 is shown a wooden cornice of the colonial style

applied to a brick building, the roof being of slate, with

sunken gutter. Fig. 2 is a vertical section through

the cornice of what may be designated as a large two-

story Palladin porch. In the construction of this
matchedspruce or hemlock boards, 8 to 10 inches wide,

aresecurely nailed to the rafters, the gutter, of the same
material,being constructed as shown and flashed with tin

or copper, according as the cost of the work will permit.
Greatcare, however, should be taken to extend the flash
ing well up under the shingles, which are laid with a
goodquality of water proof paper between them and the

roof boards. The ceiling of
thepiazza or porch is of nar
row matched and beaded %-
inchNorth Carolina pine, laid
with broken joints at the cor-

the pores of the wood and is held by them. Dyeing colore

the fibers to a greater or less depth, in the same mannei-

as the fibers of fabrics are colored by the deposition of a

coating of coloring matter in and upon them, and occa

sionally by actually changing the colors of the fibers them

selves. Staining, properly speaking, says a writer in one

of our exchanges, is an exceedingly unsatisfactory method

of coloring wood, as the pigment usually penetrates but

a very little way into it. The slightest scratch or abra

sion of the surface shows the natural color. When this

happens, as it almost invariably does after a short time.

Kig. 1.—WoodenCornice on Brick Building. Fig. "J.—Corniceof Palladlan Porch. Fig. 3.—Corniceof Simpler Construction.

Construction of Box Cornices.

ners. A small cornice is shown at the intersection of
frieze and ceiling. In Fig. 3 is indicated the construc
tion of a rather simple cornice, another example
being given in Fig. 5. In Fig. 4 is more clearly
shown the manner of shingling a roof, starting at
the eaves with three thicknesses. In laying roof
shingles, something less than one-third of their length
shouldas a general thing be exposed to the weather, and
.is the shingles run 16, 18 and 20 inches in length, the
exposure to the weather should be not more than 4%,
5% and 6 inches respectively. When, however, shingles
are applied to the sides of a building there may be a
greater exposure to the weather than when used upon
roofs.
in Fig. 6 is represented a wooden cornice applied to a
brick wall. In this case the wall plate receiving the
rafters is firmly anchored to the wall by moans of
a heavy rod running down through the wall plate into
themasonry. The cornice is carried by jacks or lockouts
built into the wall as indicated by the dotted lines. In
thecaseshown the flashing is carried up on the roof and
around the balustrade. In Fig. 7 is illustrated a simple
methodof constructing a porch cornice, while in Fig. 8
is shown another method of applying a wooden cornice
to a brick wall.

Some Comments on Staining Wood.
Staining wood may be divided into two classes—the
stainingor dyeing proper, and a sort of painting in which
thecoloring matter, in a liquid state, partially penetrates

repair is practically out of the question. In dyeing, the
coloring matter can usually be made to stain the fibers
for some little distance into the body of the wood, and
thus a much more durable color is effected. In the case
of veneers—a piece of wood not over % inch thick—it is
possible, by careful manipulation, to produce a tolerably
even color throughout the wood. In general, wood can be
made almost any desired tint, from red rose color, through
the blues, to black. Most of the bright colors, however,
are liable to fade, and their use is not to be recommended.

At the present time, naturally, woods are in great de
mand, and it is often convenient to imitate the color of
some precious wood upon one less costly. Thus we may,
upon cherry or maple, imitate rosewood or ebony. Ebony,
in fact, can be imitated upon a great variety of woods;

the method of producing the color, however, must be
varied for the different kinds. The books are filled with
instructions for producing black wainut stains, and dye
ing woods to imitate black wainut. A more useless or
senseless practice could hardly be imagined, for black
wainut is really the last wood in the world which one
would wish to imitate. Its color is bad, and its only rec
ommendation is that it is easily worked and is consid
erably harder than pine. At the present time mahogany
is somewhat difficult to get, and it is fashionable to use
substitutes for it which are mahoganized. Cherry is one
of the most commonly used woods for this purpose. I?
properly treated, cherry is one of Ihe finest cabinet wood*
which we have : and it soenm almost a pity to use it for
imitating anything else, even though it be mahogany.
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A great number of recipes are given in the books for

maboganizing, but the workman in using them is usually
in the dark, because no explanations of the reasons for
the directions are given. One of the English recipes says,
after getting the surfaces of the wood smooth, rub with a
solution of nitric acid and then apply a solution of
dragon's blood. The solution is made by dissolving 1
ounce in a pint of alcohol and adding 1-3 ounce of carbon
ate of soda or common washing soda. Sulphuric acid will
answer just as well. Its office is to darken the wood and
prepare it for receiving the dye, which is the dragon's

blood. Our own experiments lead us to believe that the
only advantage of the washing soda is to neutralize any

of the acid which may remain behind. Another recipe

darkens the wood very materially. The greatest amount
of darkening can be obtained by brushing the wood with
the weak acid and then warming it. The heat intensifies
the action of the acid, but if too long continued it is pos
sible to scorch the surface, making it look as though a
hot iron had passed over it. Indeed, acid may be used
for staining almost any wood a dark brown. It would be
possible, by a combination of yellow and red stains, to
produce the color of mahogany on almost any common
woods. In Dicks' Encyclopedia we find the following
directions for producing a dark mahogany color : " Boil

Yi pound of madder and 2 ounces of logwood in a gallon
of water ; apply with a brush while the liquid is hot ;

when dry, go over the whole with a solution of pearl ash
made of 2 drachms of pearl ash to a quart of water."
We have some doubts as to the action of this solution on
cherry, though it might act well enough on other woods.
Permanganate of potash is often mentioned as being a
good material for imitating certain kinds of woods. It
comes in the form of crystals, which are readily dissolved
in water. When put upon the wood it penetrates deeply
and produces a pink color at first, but this, by the de
composition of the permanganate of potash itself, soon
changes to a dark brown. This is a durable color, con
sisting of a metal oxide distributed wherever the liquid
has penetrated.
Many woods get their best color by age. Among thesii

V\g. 5.—Another Example of
SimpleCorniceConstruction.
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Fig. 8.—Another Method of Applying a Cornice

to a Brick Wall.

Construction of Box Cornices.

calls for the acid treatment of the wood first, which is
then followed by a liquid made with 2 ounces of logwood.
8 ounces of madder, 1 ounce of fustic and 1 gallon of
water. This is boiled two hours and then applied to the
wood. Unfortunately there are no recipes, so far as we
know, which give directions for using logwood, dragon's
Mood, &c., in the shape in which they are found in the
stores. For example, instead of logwood in chips, it is
much more convenient to buy a little 4-ouuce box of the
extract of logwood, and instead of the madder coming in
the old form, it can now be obtained in the form of a
solid, which is all ready to be dissolved in boiling water.
By dissolving separately the logwood, dragon's blood and
madder in water, and then, after getting them of good
strength, mixing a little of each and drying on a waste
piece of wood, the proper proportions necessary to get
just the color desired are easily found. It must be borno
in mind that the logwood gives a purplish tone to the
mixture, and that the others, if kept to themselves, will
only produce a yellow. The stain, when put upon cherry
without an acid being previously applied, will give a sort
of dirty yellowish-brown. If the acid is added afterward,
the red will speedily make its appearance. Besides pro
ducing the red color, the acid has another effect, which is
very valuable in imitating old and dark mahogany— it

are mahogany, oak and cherry. Usually, by imitating
the chemical action to which they are subject with time,

we may produce the same results quickly. If we wash
oak with lime water, or better yet. aqua ammonia, we
darken its color as though with age. Lime water also
darkens mahogany, and greatly improves the colors of
some kinds. It also has an effect on cherry. Maple is a
very easily stained wood, but it appears to have been
somewhat neglected by those who wish to imitate tho
more valuable woods. The only colors which we remem
ber having seen upon maple are a dark blue-gray, pro
duced by an iron solution, and a yellowish tint due to tho
varnish.

Removing Spots from Furniture.

In describing a method for removing spots from furni
ture, a writer in one of our exchanges suggests that the
most convenient furniture cleanser and polish is a mix
ture of two tablespoonfuls of olive oil. one tablespoonful
of strong vinegar and one-half spoonful of spirits of tur
pentine. This mixture, applied with a cloth, will remove
any spots of dirt. &c. and when afterward rubbed with a
soft cloth a good polish will result.
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Some Notes on Building Materials in South

Africa.

Since the late war in the Transvaal, South Africa, the
attention of many readers of this journal has doubtless
been directed to that section of the world and the possi
bilities of a trade opening have been pondered with seri
ous intent. It is generally understood that the war left
the country pretty well devastated of buildings of all
kinds, and that there is more or less of a demand for
building materials of all descriptions. A reader of this
journal who has been for several years a resident of
South Africa sends us the following interesting notes re
garding the trade in building materials in that section,
all of which tend to show most clearly the situation as it
at present exists. Our correspondent says :
During a six years' residence in South Africa it has

often been a matter of surprise to me that the United
States of America have not made a bigger bid for the
trade in building material for this country, especially as
it is entirely import. It has been my aim to note only
those articles in constant demand and those that have
only to be seen to create a demand. It is necessary for
the reader to bear in mind the following facts about
transport :
The Cape Government railways (for short, the C. G.
R. in future) are the only common carriers in Cape
Colony, Bechuanaland and Rhodesia, and on their figures
virtually all the other lines in South Africa base their
charges. There being no opposition the C. G. R. charge
$5, or about £1 for the carriage of a barrel of cement
weighing 300 pounds for a distance of 800 miles.

Sawn Lumber.
The standard size is the 3x9 inch deal, usually from
the Baltic. The following are the standard cuts of a
deal : Two pieces, 3x 4% inches ; four pieces, 2%x 3 inches ;
six pieces, 1% x 3 inches ; two pieces, 1%x9 inches; four
pieces, 1% x 4% inches, and three pieces, 3x3 inches.
It will easily be seen that each of these groups repre

sents the results of cutting up one solid deal :
The C. G. R. base their charges as follows: A solid
3x9 inch is counted as weighing 6 pounds per running
foot. A sawn 3x9 inch is counted as weighing 5%
pounds per running foot.
The deal is sawn either at the coast or up country.

The lumber dealer up country usually charges 1 cent per
running foot for cutting. The sawing in South Africa is
simply atrocious. Surely American hemlock and spruce,
ready sawn but bundled, could compete on favorable
terms with the Baltic deal. Here I must sound a note of
warning to American shippers. Instead of tying up
bundles of pine and white wood boards, &c., with a piece
of rope, fasten them together with hoop iron. The nail
holes do not matter. This also applies to the sawn deal.
The Oregon pine is imported as a deal. It is very use
ful, but its hardness is the objection in the building trade.

Tongned and Grooved material.
The standard floor board is 6 inches by 1 inch and

weighs 1 pound per running foot.
The only ceiling board is 6 inches by % inch and

weighs % pound per running foot.
The weights are those used by the C. G. R. in charg

ing up freight,
I would here remark that South Africa is particularly

sunny and very notorious for its dry, hot winds and dust,
consequently 6-inch material shrinks a lot. In two years'
time the tongue is nearly out of the groove. To make
matters worse the C. G. R. do not hold themselves re
sponsible for tongues and grooves that are smashed. The
reader can picture the resulting effect after two years'
service.
It is only within the last three months that I have

been able to obtain a flooring narrower than 6 inches, and
even then it was 4 inches, and yet it was only the same
price per square foot as the 6-inch. Hitherto on inquir
ing for narrower flooring one was always met with the
rejoinder : " Oh, that is a special order," which meant
about six months' delay in delivery. The States should
supply South Africa with narrow flooring and celling,
and that of a wood better able than the Baltic to with
stand the climate.

Doom.
It is useless to send out doors with white wood panels
if future trade is desired. Pine panels are bad enough,
but those of white wood are usually an abomination. In
fact, white wood is totally unsulted to the climate. The
door that has big knots where the lock and butts should
be will certainly not create a demand for American goods.
This description of door must be about fourth class, or
perhaps it does not run to a class. The five-panel door
would give the best results. Three months of the climate
will crack any glued moldings ever seen. At the present
lime I am trying some cypress doors, but can already see
the fault in the panels, which appear to be too thin.

Window«.
The American article is the best seen out here, but

here it must be remarked that almost every rain storm
in South Africa is accompanied by a gale of wind, hence
the need for a rebated sill. All pulley stiles should be
sent out minus the cross cuts for the pockets, as our
black freight handler would make a baggage smasher
turn green with envy, and the ready sawn pocket always

comes out second best. The best results are obtained
with %-inch cypress parting strips, and all linings, &c.,

of %-inch stuff dressed both sides.
Inside Trim.

There is only one style of trim used in South Africa.
It is called an architrave and is made in Sweden. The
joints are mitered, but putty is cheap. Queen Anne trim,

with head and plinth blocks, would be far and away the

best suited to the climate. Pine would be the best ma
terial, and white pine at that for choice. Our dry, hot

winds from the deserts would forbid any man in his

sober senses from using white wood.
The only base is a plain board of Baltic surmounted

by a torus mold. Window stools, aprons and door sad
dles are unknown.

Metal CelllnK.
This is one of the most important members on the

card, and should command the attention of every ex

porter, as the following story goes to prove. About a

month ago a neighbor living in the Transvaal happened

to see a ceiling that I had put up. Noting how it was
done and learning that it came as cheap as celling boards,
he promptly gave an order for the metal and took his

way home to sell his ceiling boards with broken tongues

and grooves to his less wary neighbors. In addition to
this it must be borne in mind that in South Africa the
number of buildings with ceilings of lath and plaster can

be counted on the fingers of one hand. I have only seen
one, and that was the Post Office in Cape Town. The
ceiling must be either wood or metal. Fire underwriters
favor metal, and housewives swear by it as a prevent

ive of dust. It is rather strange, but I have never seen
any memoranda as to sizes and manner of erection.

Hardware.
South Africa still worries along with the old fash

ioned solid cast butts. One owner objecting to the cost of
Stanley loose pin steel butts, I put then in at my own ex
pense, just for ease and convenience. In the future that
owner will never have anything else, for he took in at a
glance the fact that these butts allow the door to swing

back clear of the trim and to be easily taken off for mov
ing and for laying of linoleum, &c.
The English rim lock, which is in almost universal

use, measures on an average 6x5x1 inch, weight,
about 3 pounds, has a key 6 inches long and retails at $9
per dozen. The furniture is usually supplied separate ; it

has two small pieces of thin stamped brass for key and
handle escutcheons. These plates are fastened with brass
tacks, which very soon become loose. The finished effect
is simply immense, after one has been used to the neat
American pressed steel mortise lock. The English mor
tise lock is little used and would soon turn a man's hair
gray, as it goes right through into the molding. The
American cast iron rim lock usually has the handle too
close to the jamb for any one who is accustomed to the
giant lock of South African use. Until about five years
ago every night latch was of English make, with a key
about 4 inches long. The American, with its numerous
small keys for any thickness of door, is fast supplanting
the Britisher, as no two locks can be opened with any
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key, and better still, these goods come with full instruc
tions for their application.

HoofluR material.
The standard roofing material is galvanized corru-

gateu iron. The principal claims made for it are, First,
it does not perish in the scorching winds ; next, it re
quires a lighter frame to support it; next, it is little in
jured in transport ; then it will stand without paint, and,
lastly, any kind of a butcher can put it on. The iron is
usually 26 gauge, has 3-inch corrugations and a sheet will
show 24 inches with one lap. To guard against driving
,storms it is laid either lap and a half or double lap. The
sheets run from 6 to 10 feet in length ordinarily. Five
feet, 11 feet and 12 feet can also be obtained, the first
named being used for fencing, as it is immune where the
white ant holds sway. The iron is usually fastened to
purlins, so-called, of 2y4 i 3 inches, or 1% x 3 inches,
and these again are nailed to principals from 4 to 7 feet
apart. An 8-foot sheet must have three supports—in fact,
in. time a 6-foot sbeet will sag with two supports, but
still it won't leak.
Tbe universal fastening is a 2% or 2V2inch galvanized

cone head screw with washer. A hole is punched through
the iron into the wood and the screw is driven home with
a—what's that? —a screw driver? No, sir, a hammer. A
carpenter on the C. G. R. on being asked for what pur
pose the nick was made in the head of the screw, replied
that it was to fool the man who tried to remove it with
a screw driver, as he would eventually have to pull it out
with a claw hammer. The district engineer sacked him
on the spot.
What is needed here is a metal shingle that can be

laid on 2 x 1 inch lath, about 12 inches apart, nailed to
rafters placed about 24 inches on centers. This would
effect a saving in the boards. The reader must know
that the freight on wood to points about 1000 miles from
the coast is about $2.50 per 100 pounds ; add to this the
initial cost of about 5 cents per square foot, and the bill
will soon become a large one. Of course, the moneyed
man would have his roof boarded and felted to receive
the shingles. Yet how could he? It is safe to say that
he has never seen an advertisement which showed him
what were the advantages of any American article in the
building trade. Tt does not seem likely that any wealthy
men would have wooden if they knew of steel ceilings.
I believe the following to be the best method of creat

ing a demand for American goods of all kinds : Let every

merchant and dealer be requested to devote a space in
their store or show room for a display of every article
as it appears, either in use or application. Some will re
fuse, but their cash books will soon tell them at what
cost. Ordinary advertising matter is just a waste of pa
per and ink.

A Fire Proof Dwelling,

It is stated that an architect in Chicago has recently
been instructed by a client to design and erect for him
a dwelling which, while of the ordinary type, will be
thoroughly fire proof. The honse will be two stories and
attic high, extending over an area of 30x40 feet and will
contain eight rooms. It will be located at the northwest
corner of Sherwin and North Ashland avenues. The
exterior will be of brick, while the interior will be very
likely framed with steel beams and posts with tile or
concrete partitions and floors of concrete, the roof being
covered with shingles. The estimated cost of the house
is $10,000. and it is believed that it will on account of its
novelty not cost more than the ordinary dwelling. In
commenting npon this a recent issue of The Construction
Xews says that mnch interest has been aroused among
the manufacturers of fire proof materials, and there is
considerable competition brought about by the desire of
each manufacturer to have his materials used, and for
this reason very low prices will be obtained. There has
been in the history of this city only three or four fire
proof houses constructed, not more than that number at
any rate. It is making things a little more secure, be
cause one never knows what might happen, and the cost
should he «imply reckoned as a matter of insurance
against the dangers we know not of.

Some Comments on House Planning.

A short time ago an architect in Milwaukee by the
name of Peter Brust delivered an address before the
South Side Women's Club, in the course of which he dis
cussed the planning of homes. He intimated that the
subject involved two considerations — utility and beauty,
emphasizing the point that our homes should not be
merely places to eat and sleep, but should have charms
for the occupants, and that they should be places with
associations or with delightful possibilities. According

to his views, the house should be so situated that the
principal living rooms will be toward the south, although
in cities the position is determined very much by the
location of other buildings. In taking up in detail the
requirements of the home, the speaker began with the
entrance, which he stated should be vestibuled to keep-

out the cold in winter. From the vestibule leads the hallr
which usually contains stairs to the second story, and
from which the principal room can be entered, with also
a direct passage to the kitchen, so that the servant can

answer the door bell without passing through the living.

rooms. There should also be a rear hall and stairway*

for servants' use, which may also be utilized by members
of the family who wish to go to their rooms unobserved
by visitors. The time honored parlor, said the speaker,
is being abandoned by many people for a larger living

room and a small library. The living room should have

a fire place with a real wood or coal fire. The dining

room should be between the living room and the kitchen,

sliding doors closing off the living room so that the noise
of setting and clearing away the table may not be heard.
The pantry or china closet should be between the dining

room and the kitchen, forming a vestibule or passage to
keep the noise and odors of the kitchen out of the dining

room. The kitchen should have a rear entrance in which
a refrigerator may be placed and, if possible, this should
be located in the partition between the entry and the
pantry, so that food stuffs may be put in from the pantry
side. The kitchen should be provided also with a closet
for pots and kettles and for supplies, also a closet for
brooms and cleaning utensils. In the planning of the
kitchen there should be windows on two sides in order
to secure a good circulation of air in summer.
On the second floor the bedrooms should be arranged

as much as possible along the sunny side of the house.
The bath room may be on the north side and as nearly

above the kitchen plumbing as possible. Soil pipes from
bath rooms should not pass down in partitions between
living rooms. There should be a closet off from the hall
for linens and a small one for brooms. Each bedroom
should, of course, be provided with a closet.
The heating of houses is most generally done by means

of hot air furnaces or hot water boilers. The furnace is
the cheapest to install, easily managed and provides
fresh, warm air. lts disadvantages are that the air is.
too dry, sometimes scorched, and it is at a higher tem
perature than desirable for breathing, because it must
be warm enough to heat the walls and furnishings of
the rooms. The hot water boiler costs as much as
the furnace to install, is not difficult to manage and pro
vides an agreeable heat, but no fresh air circulation.
If, in addition to the direct radiators, a system of indi
rect radiators are installed in the basement, which heat
air the same as a furnace and circulate it in the rooms
at a temperature of 70 degrees, then there is pure fresh
air to breathe and agreeable direct heat for warming
rooms. The living rooms and bedrooms should be venti
lated, but the ordinary methods are not effectual. Fire
places are good ventilators, but ventilating pipes passing
up into the attic are not. The best way is to make the
furnace or boiler chimney of heavy sheet iron, set into a
large brick chimney. The furnace smoke pipe will heat
up the space around it, causing an upward current of air,
thus making this space an excellent ventilating flue. The
ventilating pipes from the room should be connected to
this flue in the basement, because the cold foul air in the
rooms will easily fall to the basement through cool pipes,
while it would not rise through them to a still colder
attic In ventilating the kitchen the warm air is to be
carried off. There the register should be in the ceiling.
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with direct connections to the chimney at the same level
or a point higher up, but not in a cold attic, else there
will be a downward draft.
The exterior of the house should be as simple in its
massand general treatment as possible. Breadth is per
haps the most marked feature of the homelike house. As
few features as possible, and these uniform in treatment,
together with well proportioned windows and refined de
tails, usually produce pleasing results, while a house with
several gorgeous features will soon weary the most super
ficial observer.
In outlining a few guiding principles governing good
;irchitecture, the speaker said : " The basis of archi
tecture lies in construction. Its object is to perfect the
forms of buildings in consonance with their practical uses
so that they may be pleasing to the eye. The beauty of
;irchitecture depends very largely upon the extent to which
it expresses construction. The principal elements of beauty
:ind expression are entirely independent of the so called
styles. These elements are proportion of mass to mass ;
proportion of openings to wall surface; proportion of
shadows to light and relative values of color. The design
of the building may invest it with a character of massive-
ness,of lightness, of vigor, of dignity, of richness, of grace
and elegance, or with combinations of these attributes.
in designing, the architect must, in his own imagination,
picture the building as it will look when completed, and
determine with which of the above mentioned attributes
it shall be invested. He must know what part each plays
in producing this effect. In addition he must consider the
decoration of the component parts, this involving the
texture of surfaces, repetition of lines, units and groups,
gradations and contrasts in color and texture, while
finally the entire composition should possess simplicity
and order. A building to be in good taste must be appro
priate to its purpose, which latter will often determine
whether it should be massive or light, dignified or pic
turesque. All features and ornaments should contribute
toward emphasizing one general motive dominating the
design. Every feature which does not contribute toward
this end is superfluous.

Finishing Sash and Doors in Small Shops.

One of the interesting problems which confronts the
operator in a small wood working establishment is the
best method of economically finishing doors and sash
after they come from the clamp. Of course, in large
factories, where the output would justify using a sander
and trimmer, the problem is easy of solution, but in a
small establishment, especially where there are a lot of
odd sizes, the sash and doors have to be taken to the
table where the over-wood is cleaned off before sand
papering. Now, the table is where the trouble begins,
and the way in which the difficulty is overcome is de
scribed by a correspondent in a recent issue of the Wood

Finishing Sash and Doors in Small Shops.

Worker, as follows : " There has to be some way of
fastening the work to the table while it is being dressed
and trimmed, and in the case of a batch of odd sizes it
takes more time to fasten the work from sliding than it
does to clean it off. The device, too, should be easy of
adjustment. I enclose a sketch of a table top we have
just put in use and find it a great time saver. It consists
.of a 2-inch hardwood top. one end of which is fitted with
a block 6 inches long, traveling in a groove. The other
end of the table has a stationary block, which can be
moved up the table to suit the size of door. This
block is fitted with %-inch iron dowels, which correspond
with a row of %-inch holes in middle of table, for adjust
ment. The door is placed against the stationary block

and the sliding block is moved up to the work by a
wedge operating between it and the fulcrum, which is

bolted immediately behind the block. This block is
lipped both above and below the table, and is drawn back
by a spring when wedge is removed.

Day Classes of the New York Trade School.

When the New York Trade School, First avenue and
07th street, New York City, opened its workshop to day

students in December for the 23d successive season, the
enrollment numbered 257 names, divided among the
following departments: Plumbing, 120; electrical work.
60; bricklaying, 30; carpentry, 14; house painting, sign
painting and cornice work, 11 each. For the classes
in bricklaying, electrical work and plumbing the appli
cations exceeded the accommodations and much to the
regret of the management many young men had to bo
turned away. As showing the wide range of territory
in which the demand for trade institutions exists, it may

be stated that 69 members of the day classes are from
New York City ; 48 from New York State outside of the
city ; 42 from New Jersey ; 26 from Pennsylvania ; 18
from Massachusetts ; 9 from Connecticut ; 4 from each
of the states of Michigan, Ohio and Illinois; 3 from"
each of the states of Maine, New Hampshire, Vermont.
Wisconsin and Louisiana ; 2 from each of the states
of Rhode Island, Iowa, California and Florida, and 1
each from Colorado, Washington, Kansas, Minnesota,

South Dakota, Alabama and South Carolina, with 3
from the Dominion of Canada.

Slate and Tile Roofers' Agreement for 1904.

We present herewith the articles of agreement entered
into between the Slate Roofers' Association of Pittsburgh,
Pa., and the International Slate and Tile Roofers' Local
Union No. 2. The agreement was made on December 26
last, and will terminate on December 31 of the present
year. The various sections of the agreement read as
follows :

Rule 1. This agreementis confinedto Allegheny County, Pa.
Rule 2. Eight hours on the roof shall constitute a day's

work. All employeesmust start to work promptly on the job
at the regular starting time and remain at work until quitting
time.
Rule 3. Regular hours shall be from 8 o'clock a.m. until 12
o'clock m.. and from 12.30 o'clock p.m. to 4.30 p.m., except
where special arrangementsare made.
Rule 4, Sec 1. The rate of wages for slate roofers shall be
50 cents per hour.
Rule 4, Sec. 2. Where it requiresnot more than oneand one-
half hours to completea roof, then for such time the regular
rate per hour shall be paid.
Rule 5. Workmen shall be paid doubletime for Sundays and
the following legal holidays—viz., July Fourth, Labor Day and
Christmas.
Rule 6. Sec. 1. Employees shall pay their own car fare to

job from their own homes,provided the fare doesnot exceedthe
amountnecessaryto go to shop; the employershall pay all extra
car fare.
Rule 6, Sec 2. Employers will pay traveling expensesand
full board first week,after that one-half board while out of the
city, exceptwhen other arrangementsare made.
Rule 7, Sec. 1. Each shop employingon an averageone jour
neyman per year shall be entitled to one apprentice, and one
additional to every six journeymenemployed,basedon the aver
age of journeymenemployed.
Rule 7, Sec. 2. All apprenticesshall be governedin conform
ity with the laws of Pennsylvania and under control of the em
ployer.
Rule 8. Employees must, wherever employed,exercise dili
gencein doing a fair day's work. On evidenceof time wilfully
lost, a reduction in their pay may be made for such time lost,
and where material is destroyedby the neglect or lncompetency
of a workman, he shall pay such loss to his employer from his
wages.
Rule 0. Sec. 1. When the union cannot provide the employ
ers with (hst-class slate roofers to executetheir work, then the
employerreservesthe right to employwhom he pleasesfor the
propei- execution of his work.
Rule 9, Sec. 1. Local Union No. 2 or its workmenshall not
order a strike on a shop or job on any dispute or misunder
standing, but any dispute or misunderstandingshall be referred
to the Executive Committee of the employers'association and
the union, and ln case they fall to agree the dispute shall be
settled by arbitration, the employerto select oneman, the union
one man, and these two a third man. The decision of these
three shall be acceptedas final ; pendingthis decisionthere-sh»t(
be no cessationof work.
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Rule 10. That should either part; to this agreementdesire.
any change ln this scale at its expiration, three months' notice
prior to the termination of this scale ls to be given the employ
ers or workmen,stating specifically, ln writing, what changeIs
desired; otherwise this agreementis to remain in .force for an
other year.

RPECIALARTICLESOP SETTLEMENT.
That the men return to work in the respectiveshopsas prior

to the commencementof this difficulty, and that this settlement
shall be without prejudice to either employeror employeeas at
present working.
P. Ln Goullon, Samuel Nock,
Scott A. WhITe, Lewis Werer,
P. F. Jones, P. P. Mulvehill,
Geo. P. Hrlt, Ed. Le Goullon,
H. E. Scarrorough, Ernest Thornton,
P. Le Gobllon, President. John Massie, President.
Scott A. White, Secretary. John O'Connor, Acting Sec.y.

Committee. Committee.

Approved by the Builders' Exchange League Decem
ber 26, 1903.

Saml. Francis, President.
E. J. Detbich, Secretary.

International Exposition at Milan, Italy.

In connection with the official inauguration of the
Simplon Pass, an international exhibition, under the pat
ronage of the King of Italy, is to be held in Milan in
1905. A prominent feature of this exposition will be
what is termed an " International Working Hall for In
dustrial Arts," by which is meant an exhibition of manu
facturing and other processes by means of machinery and
appliances at work. A pamphlet which is being sent out
by the management of the proposed exhibition states that
this department is intended to demonstrate in an educa
tive manner the remarkable work accomplished by ma
chinery in all lines of industrial effort. It is designed to
illustrate the latest improvements in manufactures and
will be open to all countries. The exhibits will not only
include modern machinery, but also any process of manu
facture by which, through a series of successive opera
tions, partly manual and partly mechanical, raw ma
terials are gradually transformed into industrial or ar
tistic products. The exhibits in this hall will be classi
fied in six sections, as follows : 1, The Graphic Arts ; 2,
Manufactures of Metals and Wood; 3, Ceramics, Pottery
and Glass ; 4, Textile and Kindred Manufactures ; 5,
Leather, Wall Papers, Tapestry, &c,, and 6, Products of
Industrial Art generally.
The International Working Hall will be open to indi
vidual exhibits, as well as to aggregated or associated
exhibitors wishing to illustrate specific lines of manufac
tured goods. Intending exhibitors are invited to com
municate with the secretary of the International Work
ing Hall for Industrial Arts, Milan Exhibition, 1905,
Piazza Paolo, Ferrari, No. 4, Milan, Italy, sending de
tails concerning the nature of their machinery and such
other information as will be required by the management.
A fee will be charged for space, based upon the position
of the exhibit in the hall, and the ground it will occupy.
A repair shop will be established where workmen will be
permitted to carry out repairs with their own tools by
permission of the committee. The committee will permit
the sale of the exhibits shown in the working hall, a
small commission being charged upon such transactions.

Some rather interesting examples of cement construc
tion have recently been completed in Lowell, Mass., the
most notable perhaps being the coal shed and boiler house
of the Merrimac Mfg. Company. This is a structure 500
feet long and 33 feet wide, with walls 40 feet high, and is
a combination of structural steel and reinforced cinder
concrete construction. The I beam columns constituting
the frame are placed 12% feet apart and the space be
tween filled with cinder concrete reinforced with steel
rods. The roof of the boiler house is 420 feet by 45 feet,
made of reinforced concrete supported by steel trusses
placed 12% feet on centers. In constructing the roof,
the wooden centering was secured to the trusses, and on
it was laid 5 inches of cinder concrete reinforced with
expanded metal, thus forming a roof composed of a series
of slabs 5 inches thick, 12% feet wide and 45 feet long.
Over this was laid a tar and gravel roof.

Rapid Work on a Modern Building.

A striking feature in connection with the new loft
building just completed on the former site of the Union
Club House at the northwest corner of Fifth avenue and
Twenty-first street, was the rapidity with which the work
was finished, taking into account the fact that operations
have been greatly complicated and delayed in New York
City during the past year through differences existing
between employer and employed in various branches of
the building business. The work of demolishing the old
Union Club House was commenced the first week in Janu
ary of last year and in the latter part of March the exca
vations for an 11-story and basement loft structure were
commenced. On May 1 the teamsters' strike interrupted
the work for six weeks. The excavations, however, were
completed about the end of June, and by August 26 the
stone and brick work up to the eighth story of the
structure was finished. On December 15 the building was
completed, and, passenger and freight elevators being in
operation, the first tenant moved in. This is said to be
the only important structure which was commenced and
finished in 1903.
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The Baltimore Fire and the " Skyscraper."
The destructive conflagration which, at the beginning

of the second week in February, wiped out the very

heart of the business section of the city of Baltimore
involving a loss conservatively estimated at one hun

dred millions of dollars, subjected the modern steel

skeleton structures in its path to an attack far more
powerful than such buildings have probably ever been

called upon to withstand. The fire was one of those ap-

paling visitations which one would suppose should have

been impossible in these days of perfected fire fighting

systems and modern building construction, yet it only
tended to strikingly demonstrate the fact that, with all

the preventive appliances at hand and the solicitude

which is exercised to guard against extensive city fires,

a blaze originating in a so-called fire proof structure

filled with combustible material is very apt. when fanned

by a wind of the velocity of a gale, to spread so rapidly

as to defy the efforts of the best trained fire department.

The reports which first came to hand from the scene

tended to create the impression that the effects upon the

buildings of steel skeleton construction were altogether

disastrous and that the work of the flames had been most

complete. It was perhaps natural, under such circum
stances, that prominent architects, builders and com

mittees of experts interested in fire proof construction

should desire to visit the ruins with a view to studying

the effects of the fire and noting some of the lessons ob

viously to be drawn from such a furious conflagration.

The Steel Frame Vindicated.

The results of the investigations which have thus far
been made are a complete demonstration of the effective

ness of the steel skeleton form of construction as applied

to towering office buildings or " skyscrapers," as they are

so frequently called. Indeed, the fire resisting qualities

which this form of construction developed were such as

in a measure to surpass the expectations of experts, for

it had been generally conceded that an intense heat like
that generated by the furious progress of the Baltimore
fire might destroy the life of the metal in a steel skeleton
frame, even if the encasing masonry of brick should
withstand the disintegrating effect of the flames. The

reports of experts show, however, that in every cage the

framework remains practically intact, requiring but a

minimum of expense for repairs upon the structural

parts. Probably the most notable of the several modern

buildings subjected to the fierce heat was the 16-story

Continental Trust Company Building, constructed of

steel and tile and regarded as the highest type of fire

proof construction in the city. After the ruins had suffi

ciently cooled, the architect of this building, D. H. Burn-

ham, examined it most carefully, reporting that the steel

cage, floor arches, main partitions, &c, with slight ex

ceptions, remained practically intact. Some of the apron

beams between the supports of the windows of one story

and the sills of a number of windows were found to be
warped, and will, of course, have to be replaced. All
the tile floor arches in this building are reported in good

condition, the only apparent damage being the complete

destruction of all the ornamental and marble work,

wooden floor strips, glass and fixtures. A representative
of one of the leading building contracting concerns in the
country pronounced structurally intact the buildings in

which his people were interested, and a cursory exami

nation made by the building department of the city is

said to have disclosed no structural weakness in any of

the steel buildings affected by the fire.

Lessons Taught by the Fire.
From this it is obvious that while the conflagration

was a catastrophe from which the city of Baltimore may

be slow in recovering, by reason of the tremendous prop

erty losses entailed, yet it has been the means of demon
strating in a most striking manner the soundness of the

principles on which modern fire proof construction is

based, and has carried lessons which municipal authori

ties throughout the length and breadth of the land should

not allow to pass unheeded. One important lesson which

it teaches is the necessity of safeguarding the window

openings in tall buildings, and this can be done most

effectively by the use of iron shutters in combination

with metal window frames and metal sash containing

wire glass. Had the buildings continguous to the struc

ture in which the Baltimore fire originated been provided

with efficient window protection, there is reason to be

lieve they would have withstood the fierce heat of the

flames until such time as the fire department could have

brought the original blaze under control. One fortunate

feature of this lamentable disaster is that few lives were

lost, and practically no one was made homeless, thus

eliminating from the catastrophe some of the heart

breaking features which accompany most large city fires,

when numbers are driven from their homes and thrown

out shelterless and penniless upon the world. The most

serious inconvenience that will be experienced will be the
extensive derangement of business arising from it, but,

judging from the admirable attitude displayed by the

citizens under the trying conditions, they will, in due
course, recover from their troubles, and Baltimore will

rise from its ashes an even more beautiful and dignified

city than before. There are already such evidences of re

cuperation that encourage the hope of the early restora

tion of trade, and, in the not very distant future, the en

tire rebuilding of the devastated district in a manner

creditable to a people who have always shown progressive

qualities in the past.

National Association for Sheet Metal Workers.

The advantages of association and co-operation among

men engaged in kindred lines of trade have been amply

demonstrated in the experience of the various local, state

and national organizations of manufacturers, merchants

and tradesmen which have been formed throughout the

length and breadth of the country. In many ways, the

association idea has been fruitful of good results. Apart

from the direct pecuniary benefits accruing to the mem

bers, the mere fact that men engaged in the same line of

trade can get together at meetings of their association

and become acquainted with each other has tended to

remove much of the jealousy and suspicion formerly too

prevalent among competitors, a feeling of friendliness

and confidence taking its place. Moreover, the cut-throat
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competition which in former years existed in, many

trades, to the disadvantage of all engaged in .them, has

been largely eliminated from those trades in which asso

ciations exist. Many trade abuses, too, have been done

away with, and business methods have been regulated

in such a manner that all have been benefited thereby.

At this day there are but few of the leading trades which

are unprovided with local associations, as well as with

State and national organizations. Among the tradesmen,

however, who have not reached this point are the master

sheet metal workers, and there is probably no trade in

the country to-day which would seem to be more in need

of such assistance as is provided by organization. Com

munications from master sheet metal workers in various

districts, who are connected with local associations of

their trade, testify to the advantages secured through

these organizations. The communications show that a

strong demand exists for the local organization of master

sheet metal workers to form themselves into State and

national organizations, which shall embrace the whole

trade throughout the country, for, as a leading sheet metal

worker puts it, " No kind of business has lagged and

gone backward in the past 25 years as has that of the

master sheet metal worker." Such a condition would

not have existed had there been a national association

in the trade, to bring its members together for mutual

conference and action in matters vital to the interests

of all. What has been good for other trades should sure
ly be good for this one, and what has proved valuable

locally to master sheet metal workers in cities and dis

tricts is bound to be still more valuable, if extended to
embrace the whole country. It seems that the master
sheet metal workers, as a body, are strongly in favor of

organizing a national association. But they are waiting

for some local organization, or some prominent and pro

gressive member of the trade, to take the initiative in

the matter. It is to be hoped that such a man, or body
of men, will soon be found ; for a step of this kind cannot

be taken too soon.

Responsibility for the Iroquois Theatre Fire.

After an investigation extending over a period of
nearly three weeks the coroner's jury returned a most
sweeping verdict, finding eight city officials and theater

attachees responsible for the terribly destructive fire at

the Iroquois Theater in Chicago in January, by which

hundreds of human lives were sacrificed. The list of
those responsible includes the Mayor of the city, the presi

dent and manager of the theater, a fire marshal!, a city
building commissioner, a building inspector and various
theatre employees.
In its verdict the jury enumerates the causes of the

fire as follows:
By the grand drapery coming in contact with an elec-

, trie flood or arc light situated on an iron platform on the
right hand of stage facing the auditorium.
The city laws were not complied with relating to the

building ordinances, regulating fire alarm boxes, fire ap
paratus, damper or flues on and over the stage and fly
galleries.
We also find a distinct violation of the ordinance

governing fireprooflng of scenery and all woodwork on or
about the stage.
The asbestos curtain was totally destroyed, and was

wholly inadequate, considering the highly inflammable
nature of all stage fittings, and owing to the fact that
the same was hung on wooden buttons.
The building ordinances were violated by inclosing

aisles on each side of lower boxes and in not hsving any
fire apparatus, dampers or signs designating exits on or
chestra floor.
The building ordinances were violated in that section

regulating fire apparatus and signs designating exits on
dress circle.
The building ordinances were violated in that section

regulating fire apparatus and signs designating exits on
balcony.
Generally the building is constructed of the best

material and is well planned, with the exception of the
top balcony, which was built too steep, and therefore

difficult for people to get out of, especially in case of

an emergency. We also note a serious defect in the

wide stairs in the extreme top east entrance leading to
the ladles' lavatory and gallery promenade, the same

being misleading, many people mistaking this for a reg

ular exit, and, going as far as they could, were con
fronted with a locked door which led to a private stair

way, preventing many from escaping and causing the

loss of fifty to sixty lives.

Architectural League Prizes.

One of the features of the after dinner events at

the annual exhibition dinner of the Architectural League,

Friday evening, February 12, in the galleries of the

building of the American Fine Arts Society, 215 West

Fifty-seventh street, New York City, was the presenta

tion of prize medals by the president of the league, Ar

nold W. Brunner. The subject of the gold and silver

medals competition was a recreation pier, the gold medal

being awarded to J. W. Corbusier, and the silver medal
to John Crowthers Grant. The president's prize, a bronze
medal, for the best design for a stained glass window

representing the Annunciation, was awarded to Joseph

Loomis, and the Henry D. Avery prize went to Richard

N. Burnham, for the best design for an electrolier suit

able for a newel post in the hall of a public library.

Two Unique Southern California Houses.

(With Supplemental Plates.)
One of the two half-tone supplemental plates which

accompanies this issue of the paper carries Illustrations

of two Southern California dwellings of rather unique

architecture. The lower one, which the reader at first

glance might think was a chapel or church, is a residence

on Orange Grove avenue, Pasadena, while the other is

a log cabin residence at Los Angeles, and is known as
" La Rusticana." The pictures show very clearly the

general style of architectural treatment, as well as their

picturesque surroundings.
■•" "

Modern Steel Frame Buildings Fire Proof.

Concerning the effects of the Baltimore fire upon

modern fire proof buildings. William Barclay Parsons,

chief engineer of the Rapid Transit Commission in New

York, expressed the following opinion shortly after his

return from the scene of the fire:

I found that all the modern, really fire proof buildings had
comeout of the conflagrationpractically unscathedand lntact,

the first reports to the contrary notwithstanding.
By really fire proof buildings I mean those where the steel
frames are protectedby noncombust'blematerial, such as brick
and terra cotta, with a thin curtain wall on the outside at
tachedto the steel frame, and with floors and partitions of brick
or terra cotta. There were a numberof such buildings, from 12

to IS stories in hight. within the fire zone,and I visited a num
ber of them. I found them structurally substantially uninjured.
The steel frames were not distorted, and the fire proof parti

tions and floors were all in place, except occasionally, when a
heavy safe had broken through the flooring and fallen two or

three stories. ......
In these fire proof buildings everything combustiblehad been
absolutelydestroyed; every vestigeof furniture, doors, trim and
floor was gone. To give you an Idea of the intensity of the fire

which ragedwithin tbeBebuildings let me tell you that eventhe
sleepers,which nre the long piecesof wood encasedin the con

crete floor and to which the transverse flooring is nailed, had

been consumed,and this notwithstanding the fact that they

were protectedon three sides from contact with the flamesby

noncombustlbleconcrete,and were detachedfrom one another.

As for tfie walls, I found that those ln which the chief compo

nent part was brick stood the ordeal best. As in other
flres, the

walls madeof granite fared worse. Under the influenceof the

extremeheat the granite scaled badly, and practically all the

walls ln which granite was uBedwill have to be replaced.

Terra cotta, as a general thing, stood well, the damageto

the exteriors composedof that material beingchiefly due to fall

ing dibris of nearby buildings.
-•■

Recent advices from Waterloo, Iowa, indicate a be

lief among architects and contractors that the present

will be the banner year in the building line in the his

tory of the city. Plans now under way cover a larger

e amount of building improvements than has been pro

jected for some time past. Business structures, together

with a large number of dwelling houses, will be put up

as soon as the season opens.
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CARRIAGE HOUSE AND STABLE.

WE
have taken for the subject of one of the half-tone
supplemental plates sent out with this issue of

the paper a carriage house and stable of attractive
exterior and with an arrangement of rooms likely to
interest many of our readers. It will be seen that upon
themain floor Is a large carriage room with cement floor,

the drain being at the front near the sliding doors, so
that as the carriages come in they can be washed and
cleaned before they are rolled back to the space beyond.
At the right and left of the door opening to the stalls are
harness closets provided with double doors. A feature
of the building is the arrangement and location of the
side entrance and stairs which lead to the second floor,

these being such that from the side porch the carriage
room may be gained, or one may pass directly to the
second story without the necessity of entering the main
portion of the building.
On the second floor are a large sitting room, bedroom,

kitchen and bathroom for the family of the coachman,
while beyond is the hay loft. Opening from the sitting
room is a small balcony, clearly shown on the plan and
elevation.
According to the specifications of the architect the

Architects are at present busily engaged on drawings of
contemplated work which includes some rather preten
tious undertakings in the building line.

modern Stable Fittings.

The great strides which have been made in recent
years in the housing of the horse is a matter of special

SecondFloor, with Outline
of Roof.

Front Elevation.

Carriage House and Stable.—J. Sarsfield Kennedy, Architect, Brooklyn, N. Y.

timber ased in the frame of the building is spruce, the sills,
plates and corner posts being 4x6 inches and the studding
2x4 inches, the latter placed 16 inches on centers. The
frame is covered with sheathing boards % x 8 inches,
tonguedand grooved, with a layer of building paper over
them, this in turn being covered with shingles, exposed
5 inches to the weather and broken at the belt course
3 feet 6 inches from the ground. The roof is shingled,
oneof the features being the heavy overhang. The stalls
have cement flooring and wooden partitions with iron
grills above. The slide by which hay is passed extends
directly to the stalls on the first floor.
The carriage house and stable here shown is located
on the grounds of the residence of Gilbert M. Stratton, on
Ocean Parkway, Brooklyn, and was erected in accord
ance with drawings prepared by J. Sarsfleld Kennedy,
architect, of 44 Court street, Brooklyn, N. Y.

Main Floor.

Owing to the decline in the prices of materials and
the more favorable attitude of labor, builders in Allen-
town, Pa., are looking forward to an active season.

interest to the architect and builder, as it must naturally
be to the owner of the animal itself. There was a time
when, according to all traditions, the floor of a stable
should be of earth or of wooden planks but at the
present day other ideas of sanitary requirements pre
vail and a great change in these matters has been
wrought. In one of the daily papers not long ago a
writer presented some comments on the modern stable
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and its fittings, which are of interest, in a genera! way
at least, to many of our readers, and we present the fol
lowing for their consideration.
In referring to the use of planks for floors of stables

the writer expresses the view that it was "without ex
ception the most unsanitary arrangement which could
have been imagined. The effects were manifold and far
reaching. The wood acted as an absorbent sponge under
the hoof, becoming saturated with urine, in which the
horse stood and slept. As the great weight of the
horse was transferred from spot to spot, the excess was
naturally brought prominently to the surface, and the
result was. first, that the animal contracted acute in
digestion from the noxious fumes. This annoyed him.
developed vicious tendencies, started him cribbing, etc,
and finally his hoofs became affected or diseased out
right, all due to the foul air in which he lived and slept.
Therefore the remedies used, as long as the horse re
mained in the same surroundings, were simply palliatives
and not curatives, and the last state of that horse was
worse than the first.
Once ammonia gets into wood there is nothing which
will take it out, and it should be clearly understood

such a stall has 20 per cent, placed on his value by ap
pearance alone.
Most of the best stalls in the leading stables of the

various metropolitan cities of this country are now
equipped with the famous Musgrave specialties, that
English firm having built most of the really important
stables on the continent of Europe, and the introduction
of their work here has marked a distinct advance right
along the line. As a rule, the woodwork of the stalls
is teak, with a 2-inch dado ; the wood extends upward
about 4 feet, or as high as a horse might be expected
to kick under ordinary conditions, and above that is
stout iron railing, a novel feature being the immensely
strong way in which the stall posts are sunk into the
concrete, or screwed to the floor, as necessary. This per
mits a telescope rod to be withdrawn from the interior
of the stall wall proper, and extended to a rear wall or
post. This rod being about 3 inches in diameter, and
having a blanket hung over it. transforms the stall to
all intents or purposes into a loose box for a sick or
restive horse to which it is desired to give additional
freedom of movement. Thus the posts, etc, have no
base above ground, which is one of the features specially

Carriage House and Stable.— Side (Left or South) Elevation.

that the natural smell of a horse in a sanitary stall is
not objectionable, either in the stable or on the clothes.
It is simply the stale and fermented refuse which sur
rounds stables that is a disgrace to civilization. Here
the great change has come in, and has been almost uni
versally adopted by the more wealthy, as well as the
more up-to-date owners of valuable horse stock, of what
ever class or type.
The first step was the use of the small oblong, vitri
fied bricks, so long used in England. These have a
glazed, non-absorbent surface, are almost as hard as
iron, and well-nigh impossible to chip, the edges of
which are cut away for perfect drainage facilities, being
rounded off so that a chipped brick or even a cracked
brick in a stall is an extreme rarity. Being slightly
roughed, the horse will not- fall if he throws himself
around, and each day a few pails of water can be
thrown in, the stiff brush applied, and the entire sur
face made sweet and clean. A detail in the laying of
these brisks is that every tier or row drains direct to a
central inverted "T" grating, which runs about half-way
up the stall, and then direct into the cesspool, within
striking distance, and which in turn either drains into
an outer pool, or is emptied each day. Not only is this
the most desirable sanitary condition, but a horse in

designed to keep the animal from hurting himself by
accident.
Along this line it will be found that all the mangers,
which are of metal, have usually broad lips, with care
fully rounded exteriors, the lips rendering it impossible
for a horse to grasp such a breadth with his teeth, thus
breaking up cribbing at the outset. The halter is fitted
with a traveler, running along the head of the stall.
so that when a horse moves around the halter goes with
him. As the oat manger and the water manger are on
opposite sides, the horse eats to the left, and, wanting
to drink, moves over to the extreme right. This the
traveler permits him to do, and he does not slop his
dry food. The halter can also be attached to a spring
apparatus which permits a short, 4-foot head line, which
is automatically extended as the horse backs away or
turns, but at once recoils itself, out of the way, directly
the horse moves forward, thus rendering entanglement
round the feet an impossibility.
The hay is no longer placed in a rack above the

animal's head, whence it was pulled down to waste,

trodden underfoot, but is now contained in a division of
the manger, with a suitable wire screen over it. so that

while the horse has still, desirably, to pull it out, only

a certain amount comes each time, and instead of falling
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to the floor the surplus falls back into the manger. This
makes the horse eat much slower, as well as obviating
waste. In the oat and general feed manger, there are
fixed small rollers which prevent a horse "throwing" his
food to the side and out.
The sides of the stall, being of wood, have drainage
devices for any water which may be splashed at or
against them and trickle down, so that there is constant

ern times or a decided improvement on what has hitherto
been in use.

Vertical Cross Section.

dryness and absence of wet fer
mentation, and germ birth is dis
counted. The doors are fitted with
neat devices which necessitate the
insertion of the finger and thumb to
open, and so prevent the most clever
rogue from opening the door him
self, a trick many horses have. They
cannot get out of order, and are
very simple but effective.
There is a total revolution in the

saddle and harness room. The old
pegs on which anything was hung
that was not thrown down gave
"way to a series of space-economizing
devices for saddle racks, and har
ness bosses for bridles, &c The
racks for interchangeable name let
ters are legion : pole racks are made
with burnished brass fittings which
can be taken from the uprights to
be cleaned ; burnished brass racks
for broom, shovel and fork ; tele
scopic suspensory racks which hold
harness at any desirable hight for
cleaning purposes ; nonabsorbent
teakwood pails with monograms;
racks to stretch girths and surcingles,
and keep them the correct shape and
size : halters of all leather with
brass trimmings, and, probably the
most welcome of all, an adjustable
harness-cleaning table, which at
will is a 5-foot square table or, by
folding up the side leaves, becomes an inverted
shaped saddle rack, with end drawers for polish
This table, when used for washing, soap, &c, has special
drainage features, which at once carry away surplus
moisture. In fact, the list is well-nigh endless, and al
most every detail is either a decided innovation of mod-

Slag Roofing for Flat Roofs.
More or less inquiry has recently been made with re

gard to the laying of slag roofs, and as bearing upon
the subject we take pleasure in presenting herewith some
extracts from Specifications for Slag Hoofing for Flat
Roofs, taken from a recent issue of a little publication
issued quarterly, under the name of " Headquarters : "
" Make the first course next the walls or eaves of
full five thicknesses or layers of felt. Then lap each suc
cessive layer at least two-thirds of its width over the
preceding layer, firmly securing the felt with tins or
cleats nailed on in the manner customary to the best
composition roofing, and thoroughly mop the surface un

derneath the outer layer of the
first course and underneath each
succeeding layer, as far back as the
edge of the next lap, with a coating
of hot coal tar pitch, in no case
applied hot enough to injure the
woolly fiber of the felt.
" The quantity of felt to be used

per 100 square feet of roofing to be
not less than 70 pounds.
" Over the entire surface of the

felt thus applied spread a good,
heavy coating of hot coal tar pitch,
heated as before specified, and com
pletely cover the same with a coat
of slag, granulated and bolted for
the purpose, using no slag larger
than that which will pass through
a %-iuch mesh, and none smaller
than that which will be caught by
a %-inch mesh. The slag to be free
'from sand, dust and dirt, and ap
plied perfectly dry and while the
pitch is hot."

*C.

Rear Elevation.

Carriage House and Stable.

A joint meeting of the Executive Committee of the
Master Builders' Association of New Britain, Conn., and
the Executive Committee of the Carpenters' and Joiners'

Union was held February 13, when a minimum wage
scale of $2.80 a day was agreed upon. It was also agreed
to allow one apprentice to every six journeymen.
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CONVENTlON OF NEW YORK STATE BUlLDERS' ASSOClATlON.

THE
convention of the New York State Association of
Builders, held in Buffalo on January 21, was the

most successful gathering in the history of the associa
tion, there being present a total of 235 delegates, repre

senting 18 different cities and 35 different organizations

of builders.
The delegates at the opening session of the convention

were called to order by President Walsh at 11 o'clock,

when George W. Malthy, President of the Buffalo Ex
change, extended a few words of greeting, assuring all
that the local association was very happy in the privilege
of playing host to the delegates to this State meeting.
He reminded them that the object of these meetings was
to calmly and conservatively consider the problems of the
builders as they confront them to-day, calling to mind
that the needs of the various districts were diverse in
the extreme, but stating that if a liberal spirit were pur
sued platforms acceptable to all could be adopted. He
touched upon the elaborate entertainments, and said
along this line that the State Association should be con
servative, and while the entertainment provided by the
local exchange would not be lavish, such as given, was
offered in a generous, hospitable spirit.
The following is a list of the official delegates to the
convention, not including the Buffalo contingent:

Alrany, N. Y.—Richard Wickham, W. G. Sheehan,
E. A. Walsh and James H. White.
Amsternam, N. Y.—K. B. Schotte.
Bath, N. Y—M. E. Shannon.
Binchamton, N. Y.—C. J. Moffat, E. W. Seymour and
W. J. Newing.
Bnocton, N. Y.—E. C. Bailey.
Ilion, N. Y.— H. F. Dennis and F. O. Harter.
Jamestown, N. Y.—Charles Swanson.
Niagara Falls, N. Y.—Fred J. Allen, James Wynes,
William Gillett, John Sandstrum, John Lennon, J. H.
Rothrock & Co., C. F. Braas, John Petman, W. J. Cow-
drick and John H. Finnell.
New York, N. Y.—Ernest F. Eidlitz, S. M. Wright,

Charles S. Cowen, Frank M. Weeks, John J. Roberts, S.
Meyers, William Cranford, Luke S. Burke, Charles F.
Harts, S. E. Pelham and R. Taylor.
Olean, N. Y.—B. U. Taylor.
Rochester, N. Y —H. Stallman, Jr., John Karwick,

Charles Hasenhauer, Fred Gleason, A. W. Hopeman, J.
B. Pike, F. G. Sauer, William Maas, Martin La Force,
W. A. Perkins, R. Williamson, Albert Bullls, Charles
Hetzler, J. E. Summerhays and J. L. Stewart.
Utica, N. Y.—William Fisher, E. C. Richards, R. R.

Roberts, William Carson, J. H. Grant, H. H. Edgerton,
F. P. Stallman, Henry Stallman, John Luther, J. J. L.
Fredrick, A. E. Beale, B. McSteen, T. Pierrepont, E. C.
Pierrepont, Albert Bullis, J. J. Young, Henry Waltzen,
W. H. H. Rogers, J. A. Smith, George Swan, T. H. Swan,
Moses Knapp, John Bailey and S. Bleisheim.
The report of James M. Carter, secretary-treasurer,

showed the State Association to be in splendid condition,
decided numerical and financial gains having been made
the past year, and that there was scarcely a city or town
in New York State that was not now represented in the
State Association. Mr. Carter urged that the association
adopt a uniform style of contract to govern, in so far as
practicable, the agreements made between the individual
members of the association and the union bodies, and
recommended that the uniform date of expiration of these
agreements be January 1. He also urged that the con-
tractors disapprove of the sympathetic strikes, and pro
vide for an arbitration committee to handle and adjust
all grievances existing between the two bodies.
A report from the various delegates on the building

and labor situation in the various cities was then given,
these reports showing the pay of the mechanics to be
slightly in excess of that of the year 1902. The conven
tion was unanimous, however, in the sentiment that
workmen's wages were now high enough, and that no
advance in their scale should be made the coming season.
The report also showed the general building situation of
the State to be somewhat less active than a year ago.
Ernest F. Eidlitz of New York City, counsel of the

State Association, tendered a most interesting report of
the legislative work of the association. He is recognized

as the leading authority on building law in the State of
New York, and consequently his report each year of the
new laws enacted and his explanation of these laws is of

decided interest and real value. Mr. Eidlitz said that
obnoxious legislative matters, both local and State, usu
ally resulted because of ignorance as to the merits of the
case on the part of the legislators and indifference to the
true situation on the part of the builders. He therefore
urged that all builders of the State co-operate with the
Legislative Committee in the carrying out of the State
legislative work.
James M. Carter gave a brief report of the meeting

held in Chicago, called for the purpose of forming a Na
tional Building Trades Employers' Association, and he
expressed the opinion that the National Association
formed in Chicago was going to make the same mistake
as the old National Association —that of extravagance.
He also expressed the belief that a national body formed
of the various State associations, with a small working
executive committee, was the most feasible line on which
a national organization could be formed.
W. H. Hunt, president of the Cleveland Builders' Ex

change, gave a brief talk on the Cleveland employers*
movement, and said that by getting together they had
been able to force the labor organizations to adopt vastly
more fair and honorable tactics in the dealings with their
employers.
A committee composed of one member from each or

ganization represented in the convention having been
named by President Walsh to nominate officers for the
coming year. Stephen M. Wright, as chairman of the
committee, reported the following nominations : Presi
dent, Charles A. Cowen, New York City ; vice-president,
Fred Gleason, Rochester ; counsel, Ernest F. Eidlitz, New
York City ; secretary-treasurer, James M. Carter, Buf
falo. These were unanimously elected to the offices as
designated.

Kntt-rlalmiient.

The social affairs of the convention took the form of
an informal luncheon served at noon, in the spacious
Assembly Room of the Builders' Exchange. Over 300
people gathered there at noon to meet and lunch with
the delegates. At 6.30 p.m. a dinner was served at the
Ellicott Club, over 200 delegates and friends attending
these festivities. On both occasions the delegates were
the guests of the Buffalo Exchange.
After the good things to eat and drink had been dis

posed of Colonel John Feist of Buffalo, as toastmaster,
presented the various speakers, who responded to the
toasts assigned them. The first speaker was Frank W.
Carter of the house of George W. Carter Sons Co., whose
toast was " Some Side Lights." His response was a vig
orous plea for the " open shop," the form operated by
his concern. He said in part :

We believe that in union there is strength. We be
lieve that men have inalienable rights to form them
selves into organizations. We believe that through such
organizations much good ought to accrue to the individual,
and through him to his city, his State, his nation—the
world. We believe that they ought to create a healthy-
rivalry between man and man. We believe, further, that
a man has as much right to stay out as he has to go into
a labor union ; that if he needs he can achieve his position
in the world better as an isolated factor than as one of
many, it is his clear duty to remain that isolated factor ;
that if he finds the restrictions that to some men are as
meat and drink poison to him and his strength, he has
no business in a labor union. We believe, too, that the
rights of these combinations do not include a new applica
tion of the old brute might that made the right of primi
tive man, whether this might is exercised through a
physical strength that lays his opponent to the ground. or
through the weight of an influence that counts itself ln
votes and attempts to direct the legislation of the land, or
through the thousand and one insidious and devious paths
that have hindered work and workmen many times.
These summed together, gentlemen, make significant part
of our business credo. You will note, if you please, that
we grant fair play ; that we concede to the non-union man.
At the same time we arrogate something to ourselves, our
own responsibilities, our own rights, for we hold that as
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our brains, our training,, our experience, our abilities, our
money,are the materials that go into the construction of
our business, we, and we alone, are the responsible heads,
and we, and we alone, are the ones to direct our em
ployees,to tell them how many hours they may work, how
muchthey shall accomplish, to what other work depend
ent on their own they shall for the time be transferred,
whatpay they shall receive.
Now let me say again, we admit that in unions there
lies a chance for tremendous good, the upbuilding of
men'scharacter by practice and by precept, the education
of menin books and in pictures, in a delight in nature, in
toeenjoyment of such interests as make life full and rich
to you and to me, the awakening of human sympathies,
thebettering of home conditions, the interchange of ideas
andof thought, that ought to result in improved methods
of work, in labor saving and health saving devices, the
pleasantgatherings with wives and children that should
betruly recreative—these are the things we believe unions
canaccomplish. Do they? We cannot answer. We leave
it to their own consciences, for organizations do sometimes
havesouls. Some of you may tell us that the trend of
modern events is combination. We know it. You may
point to department stores and trusts, even to nations
themselves. We grant them, but can you deny that these
areall at one end of the line and must soon come back on
the rebound to a healthy condition?
So far shall they go and no farther, must be the key
wordof all combinations of men or of capital, and how far
canbe determined only by consulting the rights of the in
dividual.

The next speaker was E. B. Green of Buffalo, who re
spondedin a most interesting manner to the toast, " Rela
tion of Architect and Builder." He was followed by Frank
M. Weeks of New York City, to whom was assigned the
toast," The Employers' Association of New York." Then
came Fred Gleason of Rochester, who talked of " The
State Association." He in turn was followed by Ernest
F. Eidlitz of New York City, who discussed " Opportuni
ties."
The speaker next on the list was William H. Hunt of
Cleveland, who considered at some length "The Need of
Organization." What he had to say so strongly appeals
to the situation of to-day that we give the following ex
tracts from his remarks :

Actuated by similar motives and inspired largely by
the aggressive methods of organized capital, labor has
been infused with the spirit of the times, and has in
trenched itself in formidable union, making such demands
as can no longer be sustained. Capital and labor must
share, therefore, the responsibility for the present reac
tion from the flood tide of business prosperity. Human
nature is much the same, whether the man be master or
journeyman, and when men are associated together in a
corporation or a union there is but greater power given
the same instincts. The employer and the wage-earner
alike have striven to profit in the utmost measure during
the recent years of our phenomenal industrial progress.
The paramount question is, In what manner can public
confidence be sustained, and continued prosperity be as
sured? The builder and the dealer seem to have found a
common ground upon which they can meet to transact
their business, and maintain peace and harmony in their
trade relation. It is the aim of the dealer to obtain the
highestmarket price and of the contractor to buy as low
as possible. If there exists a practical monopoly in a
given material, and a scale or price is fixed, the builder
acceptsthe inevitable and pays the price demanded. He
doesnot attempt to " smash " the combination because the
combination has been effected ; destructive competition
hadperhaps so demoralized the industry that a " living "
profit might be assured upon the capital invested.
Digressing for a moment, and touching upon the ques
tion of organization among the builders, there must ever
becompetition in the building trades. The varying indi
vidual talent or individual capacity cannot be combined
upon any commercial basis of equality. During all this
period of the merger and the combination the builder has
stood alone, practicing his vocation in his own peculiar
way, and fighting his battles as his individual judgment
bestdirected. Trade associations have been but partially
effective in accomplishing the desired end, as no associa
tion representing a single branch is strong enough to sus
tain the fundamental principles vital to the industry as a
whole.
The builders' exchange Idea affords primarily a busi
nessconvenience, a social and sometimes a civic or legisla
tive body. The aggressiveness of organized labor, the
frequency of unreasonable, unlawful and un-economie de
mands,the pernicious practices of many of the unions, due
in large measure to the so-called " walking-delegate " or
businessagent, the enforcement of the sympathetic strike
and other evils have made necessary compact and ef

fective organizations of building trades employers, that
their own interests may be properly protected.
The Building Trades Employers' movement, .support

ing certain fundamental principles which are but the
rights guaranteed every American citizen under the con
stitution of the United States, is moving forward with a
mighty impetus. A grave danger lurks, however, in the
haste with which some of these movements are thrown
together, and the conflict of opinion as to the wisest and
best plan of procedure. Conditions have been more favor
able in some cities for unionizing the various crafts, thus
obliging the contractors to adopt generally the policy of
trade agreements, which establishes practically the policy
of the closed shop. Greater resistance to the damands of
union labor in other cities has made possible a continu
ance in part of the policy of the open shop.
It is not my purpose to discuss the merits or demerits

of either policy, but I confidently express my belief that
the trade agreement, defining as it does, for a period of
time, the wage scale and hours and conditions of labor,
is the one instrument that has prevented the building in
dustry from reaching a state of complete chaos. No agree
ment should be made which does not preserve the cardinal
principle of individual liberty. Why should not the rela
tionship between employing contractor and the journey
man be upon a business basis? This view of the question
is now held by many of the foremost builders of the
country. There is a basis, moral and reasonable, upon
which peaceful and harmonious business dealings may be
established, and this can only be reached by calm and de
liberate counsel.
Compact local organizations among the building trades

employers is essential ; first, trade associations, each deal
ing with the journeymen of its branch upon the question
of wages and hours ; then the central body, comprehending
all branches of the trade, supporting the fundamental
principles that should govern every builder in his dealings
with labor.
An effort has recently been made to organize a Na

tional Building Trades Employers' Association. I cannot
refrain from directing attention to this movement, be
cause of the danger there may be in having inflicted upon
comparatively peaceful communities Chicago's troubles.
The general labor situation in Chicago has been worse
than in any other city of the country. Troubles in the
building trades have been aggravated because of disputes
with motormen, conductors, teamsters, stockyard em
ployees, &c., until the entire business community has been
outraged by the demands of labor bodies.
I do not question the sincerity or honesty of purpose

of the estimable gentlemen who have launched this so-
called National Organization. The eight cardinal princi
ples adopted are such as can be and should be indorsed
by every builder. There are. however, questions of ex
pediency involved in our attitude toward the labor prob
lem. It has been demonstrated that labor disputes cannot
be adjusted by Fourth of July orations or pyrotechnic
display. This policy only aggravates the situation. The
rights of the employer can be better sustained and labor
more effectively forced to deal fairly by conservative and
thoughtful counsel upon the part of the builders in deter
mining the wisest and best way to act.

Mr. Hunt's remarks were followed with the closest at
tention, and what he had to say was not without effect.

The toast, " Buffalo's Growth," was responded to by A. J.
Ellas of Buffalo ; " The Press " was assigned to John R.
Joslyn of the same city, and Stephen M. Wright of New
York City related many interesting and amusing " Experi
ences."
The banquet closed what was regarded by all present

as a most interesting and profitable meeting.

Convention of National Builders' Supply Asso
ciation.

The National Builders' Supply Association held their

annual convention in Buffalo, February 2 and 3, the head

quarters being in the Hotel Iroquois.
The opening session of the convention, which was ex

ecutive in character, was held Thursday morning at 9
o'clock, President John A. Kling of Cleveland, Ohio, being
in the chair. The general business meeting opened at 2

p.m. Hon. Herbert P. Bissell of Buffalo gave the address
of welcome, the response being given by President John
A. Kling.
The following papers were read: Address on "Cem

ent," by Charles A. Matcham of the Lehigh Portland

Cement Company ; paper on " Lime and Hydrated Lime,"

by Charles Warner of Charles Warner Company; paper

on " Sand-Lime Brick," by L. F. Kwintkowski of New
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York ; " The Newest Building Material," by J. A. Fergu
son, President American Hydraulic Stone Company, Den
ver, Colorado, and an address on " Association," by Addi
son H. Clarke of William Wirt Clarke & Son, Balti
more, Md.
Wednesday morning a meeting of the association and

all the manufacturers of Portland cement was held, after
which the following officers were re-elected for the ensu
ing year :
President, John A. Kling of the Cleveland Builders'

Supply Company, Cleveland, Ohio.
First Vice-President, C. E. McCammon of L. H. Mc-

Cammon Brothers, Cincinnati, Ohio.

Second Vice-President, Gordon Willis of Hunkius.
Willis Lime and Cement Company, St. Louis, Mo.
Treasurer, J. N. Thayer of O. C. Thayer & Son, Erie,

Pa.
Secretary, Richard Kind of the Toledo Builders' Sup

ply Company, Toledo, Ohio.
On Tuesday afternoon the ladies accompanying the

delegates to the convention were given a trolley party to
Niagara Falls, and on Wednesday afternoon they were
given a theatre party at the Star, witnessing the comedy,
" Nancy Brown." On Wednesday afternoon the delegates
were taken on a trip to Niagara Falls and around the
Gorge Route.

Convention of Pennsylvania State Association of Builders' Exchanges.

THE
annual convention of the Pennsylvania State As
sociation of Builders' Exchanges was held in Scran-

ton, Pa., according to programme, on January 13 and 14.
The gathering was a thoroughly representative one, there
being present delegates from the leading cities of the
State. The meeting was called to order a little after
11 o'clock on the morning of the 13th, William Hanley
of Bradford being in the chair. The principal business
was the adoption of a constitution and bylaws, and this
occupied the attention of the delegates for the better
part of two days.
According to the constitution as finally adopted, the

objects of the association are " to promote and protect
the interests of its members, to maintain just and equita
ble treatment in their relations with each other and with
their employees, to encourage the formation of asso
ciations of contractors in every community in the State,
and to promote and protect the business interests of the
members to the end that the confidence of the building
public may be sustained and that continued and un
interrupted prosperity in the building industry may be
assured."
Any builders' exchange or builders' employers' asso

ciation is eligible to membership in the State associa
tion, and representation to it shall be upon the basis
of five delegates for every central organization, for every
exchange of 100 members or less, and one vote for each
additional 50 members or fraction thereof.
On January 14 officers were elected for the ensuing

year as follows :
President, Edwin S. Williams of Scranton, Pa.
First Vice-President, Albert Wales of Sharon, Pa.
Second Vice-President, W. H. Dennis of Bradford,
Pa.

Secretary, John S. Elliot of Pittsburgh, Pa.
Treasurer, E. J. Jetrick of Pittsburgh, Pa.

EXECUTIVE COMMITTEE.

Col. George C. Ricarts of Oil City, Pa.
J. Charles Wilson of Pittsburgh, Pa.
William Hanley of Bradford. Pa.
Henry Burger of Lancaster. Pa.
S. S. Kime of Harrisburg. Pa.

*

Charles Schank of Erie, Pa.
The association recommended an elaborate declara

tion of principles, affirming that there shall be no limita
tion as to the amount of work a man shall perform
during his working days, that there shall be no restric
tion in the use of any manufactured material except
prison made, that no person shall have the right to inter
fere with the workmen during the working hours, that
the use of apprentices shall not be prohibited, and that
the foreman shall be the agent of the employer. The
Executive Committee was authorized to fix the time and
place for holding the next convention.
On the evening of the 14th a banquet was tendered

the delegates by the Scranton Builders' Exchange at the
Hotel Jermyn, covers being laid for 200. A number of
toasts were proposed, and the speeches were received
with evidences of keen appreciation. John S. Elliot of
Pittsburgh responded to the toast " Organization ; " John
S. Stevens of Philadelphia, to the toast " Discipline ; "

John R. Wiggins of Philadelphia, to the toast "Consti
tutional Liberty;.* John Atkinson of Philadelphia re
plied to the toast " Unity of Action ; " S. S. Kime of

Harrisburg talked about " Legislation," and William H.
Shepard of Wilkes-Barre had something to say about
" Hindrances."

Treating Red Oak to Secure
Effect.

Weathered Oak

In answering one of its readers, who made inquiry ast
to the method of treating red oak to secure the weathered
oak effect, the Painters' Magazine, in a recent issue, says :

It can be done with an alkaline solution or by staining;
with either water stain, spirit stain, or oil stain. Weath
ered oak is a term employed to designate the natural ap

pearance given to dressed oak by age and exposure to the
elements. The depth of the effect depends upon the
length of time of exposure and the location. It may be
simply a light brown or a brownish black effect or any

intermediate hue between these. There is no set rule or
standard. The following solutions will stain red or white
oak to the weathered effect, and penetrate well into the

wood. These must be applied repeatedly until the proper
depth is obtained :
1. Equal parts of sulphate of iron (green copperas)

and water.
2. Iron filings or the scales from a blacksmith's forge,

steeped in sulphuric acid and water. Apply the liquid

from this with a sponge tied to a stick until the wood is
dark enough.
3. Dissolve 1 ounce bichromate of potash in 1 pint of
water. Use this alternately with No. 2, always permit
ting each coat to dry.
4. Dissolve 2 ounces each of American potash and

American pearlash in 1 quart of water and apply to the

wood with a sponge on a stick, but take care that your

hands do not come in contact with it. Give alternately

one coat of this and one coat of No. 1 or No. 2.

All of these solutions tend to raise the grain of the
wood somewhat, and if it is to be finished, the surface
must be smooth sandpapered. A quick drying weathered
oak stain can be prepared by saturating with alcohol
equal parts of Vandyke brown and ivory black in fine

powder, mixing this with shellac varnish to a thin paste,

and then thinning with wood alcohol to thin consistency

for brushing. Or the aniline black nigrosene B with a
trifle of Bismarck brown may be dissolved in alcohol and

used with shellac Varnish and alcohol as above, or di

luted with water and used as water stain.
The spirit stain, however, is best for fine work, as it

does not raise the grain, and the shellac acts as binder,

giving a nearly dead finish without a second operation.

An oil stain can be made by using Vandyke brown and

ivory black in oil, using turpentine or benzine as thinners

and a good brown japan as drier.
In staining red oak the stain must be more of the blue

black character than for white oak.

The Iroquois Theatre fire in Chicago has led to a gen
eral quickening of public conscience in the matter of fire
escapes, sprinkler systems and fire protection generally,

and a large number of property owners who have hereto

fore avoided or neglected to conform with the city ordi
nances in regard to fire escapes and elevator shafts
are now, either voluntarily or because of awakened pub
lic sentiment, installing such protective devices.
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OUT-DOOR FURNITURE
By Paul D. Otter.

IN
a little town, tucked away in a bay along the Atlantic
Coast, this subject was suggested by the lamp post

shownin Fig. 1. In the mind of the genius who spied
thetree as a likely support for one of the village lamps

it no doubt was thought a mere makeshift —handy, how
ever,as it needed no ladder to attend to the light. Years
ago the summer house and other forms of rustic con
struction were much a part of a well conducted estate—
thena long period —when out-door accessories, useful or
artistic, were little seen ; even the dog was denied his
siiecial house and was consigned to the barn or allowed
the warmth of the house, to grow lazy and unmindful
uf intruders.
Now a return to these out-door comforts is very
noticeable,being mainly due to the rapid acquirement of
farm and suburban homes by the city man. His ideas of
comfort and adornment are in evidence within the home,

and without there is a seeking after landscape effects,

if the extent of ground permits—the location by some
prearranged plan of certain fixed features that will be
pleasing to the eye from the central point, the dwelling.

of a tree, which may be converted to the purpose of a
support, to be more substantial than any other. Where
such is the case, and other conditions congenial to estab
lishing a seat, such a chair illustrated in Fig. 3 may be
constructed at a very comfortable hight by sawing off
at a somewhat extreme angle, making the front hight
of seat board 17 inches from the ground. Into this board,
which should be not less than IY2 inches thick, bore holes
in a slanting manner near the edge, into which the spin
dles are inserted. These spindles and the bow should
be, properly, of hickory. A young green sapling can be
bent and conformed for the bow to an enlarged shape of
the seat, securing the two ends to the front posts, which
are natural curves, first being inserted in holes in the
stump and secured by nailing to corner of seat. Spacing
off the under part of bow. bore the same number of holes
as in seat for the spindles, giving them more flare at
top. The spindles being selected from green hickory,
averaging % inch in diameter, may now be cut. The
measure of each being regulated by the bow slanting to
the front, each end is then trimmed by a chuck to fit the
holes into which they are inserted, and held by wire
nails driven and clinched against an iron. A " fitching "

may now be easily worked in and out between each spin
dle, pulling them well up under the bow, securing at in
tervals with a nail, and at the ends against front stakes.
This is done with a much lighter and more pliable hick
ory stick ; it not only reinforces the appearance of the
bow, but strengthens it materially when thoroughly set

Fig.1.—A Rustic Lamp Post. Fig. 2.—A Quaint Settee.

Out-Door Furniture.

Fig. 3.—Chair with Tree Stumpfor a Base,

These features are much in the province of landscape

gardening, but as accessories the artificial, the con

structive, must be made use of, which require the ever

necessary carpenter. We would all be living in tepees

were it not for the carpenter.
There is a certain dignity in having some of the out

door pieces of furniture fixed, immovable, as a seat in

heriting the stump of a tree, a bench ever inviting one

to tarry awhile in the sun, for even in February there

are often exceptional days when, wrapped in overcoat, a

seatout-doors in a wind protected place is a great tonic.

With the suggestions offered in the illustrations there

can be no fixed dimensions accompanying them, as they

will depend on the material in hand. Inspiration to pro

duce the odd or quaint piece of rustic work must arise

from the fact that a condemned tree has upon it sections

which will answer for the main members of the proposed
construction. Take, as an example, the settee, Fig. 2.
it is quite possible to find two members which will "pair,"
giving a ready made support to seat and back. In this
instance, being a fixed seat, sufficient length should be
left to set in ground, as a fence post, previously coating
the buried portion with coal tar.
It is more often accidental that the favorable location
for a seat, or flower stand, is immediately over the stump

and dry to shape. This is referred to in detail, as the
use of the withe assists greatly in bonding together what
is at first pliant construction. The barrel hoop to-day
is still the hickory strap, however primitive.
No home is complete without sharing part of it with

the birds. It is true, since the importation of the Eng
lish sparrow, the little rascal has it all his own way ; he
and his fellows constitute a union unto themselves ; no
other bird carpenter or home builder is allowed to set
up a home short of the woods. The purple martin, a
respectable citizen and " man of the house," has little
chance, however plucky, against this selfish horde. We
tear the shotgun is the only thing to clear the way for
him, and when once a tenant, he will renew the lease
every spring on his return from the South, besides bring
ing a fine selection of songs to entertain you at the break
fast table. The illustration, Fig. 4, is away from the
conventional pattern of years ago, when the attempt
was generally to make, in minature, a dwelling. The
overhanging rain and wind protecting roofs, it is thought,
will be appreciated by the occupants, and the bark slab
sides be more appropriate to bird nature. The plans for
this house, when prepared, call for seven rooms; the
basement consists of a hoop or ring to accommodate
visitors. The " elevation," 25 feet from the ground on
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top of a planted pole, or, if possible, a tree cut off at
about this hight. The situation, 75 or 100 feet in front
of the windows of the living rooms, is everything in giv

ing enjoyment to the housed in or the invalid.
In constructing out-door furniture the aim should be

to have the parts sufficiently stocky to stand the sun and
rain without warping or cracking. Therefore, very little
inch material should be put into such work. Factory

made furniture, for this reason, is undesirable and will
weather few seasons, although of late many substantial
patterns are made that stand well under the protection
of the porch or veranda.
In addition to the light, portable furniture of the

piazza, a substantial heavy piece located, for the open

Fig. 6.—A Tennis Court Bench.

tions ; even at so late a day lt is hard to shake off
Adam-like habits. The table, then, Fig. 7, should be
built in no flimsy way. The under structure may be

mortised and tenoned, then nailed, while the top is made
of heavy stock, strengthened by battens. Hooks are then
provided to catch into staples in the under part.

(To be continued.)

The Building Situation in New England.

The building outlook for New England does not appear
as bright to most observers as was hoped for in the
autumn. Inquiries among the architects in various
cities bring out the fact that there is little more work in
sight than last year at this time, and last season was a
poor one in building. The principal demand is for high
class residential property, to be built for occupancy by
the owner. Next come residences, single and double, to
rent at from $30 to $45 a month, for there is a dearth of
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Fig. 5.—A Heavy Piece for the Lawn.

Fig. 4.—An Ornate Bird House. Fig. 7.—Table for the Lawn.

Out-Door Furniture.

air season, at a nearby point on the lawn will save much
nightly carrying in of chairs and rockers. Such a piece,
Fig. 5,will give welcome dignity, placed just off the drive
way or walk leading to porch steps. A roomy bench or
settee, Fig. 6, permanently placed in view of the tennis
court, should not be overlooked. Here, or near about,
might be constructed a luncheon table. It may, however,
be a matter of individual desire where the table shall be
located, as one spot at a certain time has a greater at
traction over another. The artisan and we plain people
may favor the level, grassy lawn, but the feminine por
tion of a wealthy man's household seek to give a proper
setting to their functions, or lawn parties—the scene to
look bright and gay by locating the table and benches
in front of a bed of flowers or a hedgerow ; the position
at another time, toward the fall, transferred to the
vicinity of the ripening grapes on the arbor. Once meals
are partaken in the open air there will be many repeti-

this sort of rentable property all through the larger cen
ters of New England. Landlords are advancing their
rents and tenants are looking about with the intention of
building for themselves, but are confronted with the high
prices of most materials and by the still higher price of
labor. While plumbing and heating materials are some
what lower, lumber is up in the air, and labor is still
higher up, with nothing to show that there is any change
in the purposes of the unions to maintain wages where
they are, excepting where it is possible to increase them.
Of cheap tenements there are apparently enough. It is
a little early to definitely size up the season's building
operations, but the general opinion is that it will be no
better than last year so far as residential property goes.
As for manufacturing buildings, no expects any great
activity this season, though there will be a good deal of
new building in the aggregate. There should be about
the usual amount of new business blocks.
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THE ELEMENTS OF CONCRETE WORK.*— III.
By Frenerick W. Taylor ann Sanforn E. Thompson.

THE
advisability of employing machinery for mixing
the concrete depends chiefly upon the quantity to be

.laid. On a small job the first cost of mixing machinery
-and the running expenses, such as the labor of the engine
man, which continue when the machine is idle, may
bring the cost of machine mixed concrete higher than
hand mixed. The decision may be based entirely upon
the cost per cubic yard of concrete laid, provided a flrst-
"class machine is employed, since good concrete can be
made either by machine or by hand.
The foreman for a gang of concrete mixers need not

be of great intelligence, but must be one who will obey
.orders strictly, and know how to keep all of his men

likely to be too damp. To keep the sand and stone as
near the mixing platform as possible, it may be ad
vantageous to haul the materials as they are required
from day to day. If the sand or stone pile is at any
time further from the measuring boxes than a man can
profitably throw with shovels without walking, say more
than 8 or 10 feet, do not hesitate to have it loaded into
wheelbarrows and dumped into the measuring boxes.
Materials can be wheeled in barrows for any distance
between 10 and 25 feet from the platform at about the
same cost as they can be shoveled direct with a long
throw.
There are many methods of mixing concrete by hand,

Fig. 7.—The Gilbreth Rotary Mixer. Fig. 9.—The Iroquois Duplex Mixer.
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Fig. 8.—The Smith Mixer. pig. li._Eammer for " Mushy" Concrete.

The Elements o
f Concrete Work.— Various Styles of Mixers.

constantly busy. The amount of work turned out will
depend to quite an extent on the arrangement of the

gang, whether each man has certain definite operations

to perform over and over again, and whether these opera

tions fit into the work of the rest of the gang so that

none of the men have Idle moments.

A gang of at least six men besides the foreman is
required even on small work, while as many as 23 men

may be effectively employed. In addition to these, an
inspector is generally necessary to watch the placing of

the concrete and see that the mixture is uniform and of

proper consistency. Italian laborers make good men for
mixing and transporting the concrete.

The materials for the concrete ought, of course, to be

deposited as near the work as possible.

' The cement,

whether it comes in bags or barrels, must be sheltered
from the rain. Covering with plank is insufficlent. Bags

should be protected from moist atmosphere; a cellar is

• Copyrighted, 1908,by Frederick W. Taylor. All rights re
served.

all of which with care will produce good work. For the
convenience of the inexperienced the following directions
for the work of a small gang of six men with foremen
may be useful. They are given merely for Illustration,
and must be more or less varied to- suit local circum
stances.
Directions For Mixing Concrete. —Assume a gang of

four men to wheel and mix the concrete, with two other
men to look after the placing and ramming.
When starting a batch, two mixers shovel or wheel
sand into the measuring box or barrel— which should
have no bottom or top— level off and lift off the measure,
leveling the sand still further if necessary. They then
empty the cement on top of the sand, and level it to a

layer of uniform thickness, and then turn the sand and
cement with shovels three times dry, as described below,
after which the mixture should be of uniform color.

J[Ih!?Jmatier has beenadaptedby the authors for Carpentryand Building from oneof the chaptersof their completework on" Concrete, about to be published.—EdITor.]
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While these two men are mixing sand and cement,

the other two fill the gravel measure about half- full, then
the two sand men take hold with them, and complete
filling it. The gravel measure is lifted, the gravel hol
lowed out slightly in the center, and the mixture of sand
and cement shoveled on top in a layer of nearly even
thickness.• The water may be poured from pails directly
on the top of these layers, and after soaking in slightly
the mass is ready for turning.
The method of turning with shovels dry materials

which have already been spread in layers is as follows :
Two men with square ended shovels stand facing each

other at one end of the pile to be turned, one working
right handed and the other left handed. Each man
pushes his shovel along the platform under the pile, lifts
the shovelful, turns with it, and then, turning the shovel
completely over, and with a spreading motion drawing
the shovel toward himself, deposits the material about
2 feet from its original position. Repetitions of this
operation will form a flat ridge of the material, on a line
with the pile as it originally lay, and flat enough so that
the stones will not fall off. Two other men should im
mediately start upon this second ridge, turning the ma
terials for the second time and forming as before a flat
ridge which gradually replaces the last. A third mixing
is accomplished in a similar way.
The quantity of water used must be varied according

to the moisture in the materials and the consistency re-

crete. This is for the very simplest kind of concreting
and makes no allowance for the labor of supplying ma
terials to the mixing platform or building forms.

On large contracts machinery for mixing concrete is
universally replacing hand work. The economy of this
is usually as much due to the appliances introduced for
handling the materials and the concrete as to the saving
in the actual labor of mixing. Any arrangement which
requires shovelers to measure and spread materials be
fore they enter the mixer results simply in the saving
of the process of hand turning of the concrete and the
labor of shoveling it into the vehicle, and this saving is
partly balanced by the cost of maintaining and operating
the mixer ; in fact, on a small job this cost of maintain
ing and operating almost invariably exceeds the saving
in hand labor and renders the expense with the machine
greater than without it.

The design of the appliances or plant for handling
the materials, and to some extent the selection of the
type of mixer, depend upon the local conditions, the
quantity to be mixed per day and the total volume of
concrete. It is evident for a large mass of concrete
masonry that it pays to invest a considerable sum in
machinery to reduce the number of men and horses re
quired. lf. however, the work goes slowly, and on ac
count of other conditions only a small quantity, we will

Fig. 10.—The Campbell Mixer.

The Elements of Concrete Work.

Fig. 12. Fig. 13. Fig. 14.
Various Forms of ConcreteRammers.

quired in the concrete. While the opinions of engineers
regarding the proper consistency vary widely, it is ad
visable, the authors believe, for an inexperienced gang
to use an excess of water. The rule may be made in
hand mixing to use as much water as can be thoroughly
incorporated with the materials. Concrete thus made
will be " mushy."
After the material has been turned twice, as de

scribed, and as soon as the third turning has been com
menced, two of the mixers may stop turning, and load
the concrete into barrows and wheel to place. They

should fill their own barrows, and after the mass has
been completely turned for the third time by the other
two men the latter should start filling the gravel meas
ure for the next batch.

If the concrete is not wheeled over 50 feet, four ex
perienced men ought to mix and wheel on the average
about 10% batches in ten hours. This figure is based on
proportions 1 : 2% : 5, and assumes that a batch con
sists of one barrel (four bags) Portland cement with
9.5 cubic feet of sand and 19 cubic feet of gravel or stone.
Assuming that 1.29 barrels of cement are required for

1 cubic yard of concrete— as given in Part I in Carpentry
and Building for January, 190-1—one barrel of cement—
that is, one batch—will make 0.78 cubic yard of con
crete; hence 10% batches mixed and wheeled by four men
in ten hours are equivalent to 8*4 cubic yards of con-

• Some engineersprefer to spread the stone on top of the
sand and cement,while others prefer to mix the water with the
sand and cementbeforeadding It to the stone.

say not over 50 cubic yards, can be deposited in a day,
the cost of expensive machinery cuts a very large figure
and hand labor may be cheaper. In estimating the inter
est on the cost of the plant to be charged against a cubic
yard of concrete, instead of dividing the interest per day
by the usual output, one must take the interest for the
year divided by the total amount of concrete to be laid
in the year. In other words, one must allow for the
days when inclement weather prevents work. For the
depreciation, the value of the entire plant when new,
minus its estimated value after the job is completed, Is
divided by the total number of yards of concrete. Some
of the other running expenses, such as the wages of the
engineman, may continue from day to day, whether or
not any concrete is being laid.
Concrete mixers are of two general classes : 1, con

tinuous mixers, into which the materials are fed con
tinuously, usually by shovelfuls, and the concrete dis
charged in a steady stream ; and, 2, batch mixers, de
signed to receive at one charge, say, a barrel or a bag
of cement with its proportionate volunie of sand and
stone, and after mixing to discharge it in one mass. It
is impossible to separate these two classes very dis
tinctly, because many of the machines are capable of
both uses.
The authors are opposed, as a rule, to the use of con

tinuous mixers, unless the materials are measured and
fed mechanically, on account of the difficulty in obtain
ing a homogeneous mass. When the ingredients are
measured out by hand, spread in layers one above an-
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other, and then, starting at one edge, are shoveled into
the mixer, the proportions of the materials in the re
sulting concrete are regulated by the thickness of the
layers of the different ingredients rather than by the
dimensions of the measuring boxes. If in one portion
of the pile the layer of cement is thicker than in another,

the resulting concrete will be proportionately richer.
With " batch " mixers, all the materials being placed in
the machine at once, the homogeneity of the product de
pends upon the character and time of mixing, instead
of upon the care exercised by the laborers in feeding, and
less inspection is necessary.
The regulation of the water supply in machine mix

ing, as in hand mixing, is largely a matter of judgment,
Even if the materials were all supplied under absolutely
uniform conditions, the same volume of water would not
produce from each batch a concrete of uniform consist
ency, because as the concrete is laid the water works
up through from one layer to the next, so that more
water may be necessary early in the morning than later
in the day. It is well, nevertheless, to roughly measure
the quantity each time, varying the amount from batch
to batch, as the condition of the materials and the state

of the mass require.
The mixers illustrated in Figs. 7 to 10 represent a few

general types of machines of modern design. One of the
simplest forms of concrete mixers, which is not included
in our illustrations, is a steel cubical box mounted on a
timber frame. The materials are dropped in from above
through a hinged door on one side, and the concrete is
mixed by revolving the box and then dumped into carts
or cars below. The mixer itself is inexpensive, but the

cost of erecting it and of raising the sand and stone often
renders it less economical than more expensive types.
A recent style of rotary mixer, shown with engine in
Fig. 7, may rest on the ground, or, in fact, slightly below
the surface. The materials are dumped or shoveled into
the opening on either side of the mixer, and the water
introduced through a pipe. The mixer revolves con
stantly and the mixing is performed by stationary plates
and rods. After a time, which in most cases need
be only one-half .minute, the concrete is ready for dis
charging, at the same or even a slightly higher level, into
barrows or carts.
Another form of revolving mixer is shown in Fig. 8.

The materials are introduced into one end of the cone.
and after rotating and striking against mixing blades.
are dumped, with the machine still running at full speed,
by changing the slant of the mixer, so that it is in the
position shown in the illustration.
Fig. 9 shows an excellent type of paddle mixer, which

is placed upon a raised platform. The sand and stone,
which may be measured by hand, wheelbarrows or der
rick buckets, with the cement and water are dumped in
at the top, and mixed by the paddles on the two shafts
revolving in opposite directions. As soon as a batch of
concrete is mixed a trap door in the bottom of the ma
chine is opened and it falls into carts or ears, or on to a
platform to be shoveled to place or into wheelbarrows.
The mixer, illustrated in Fig. 10, consists of an open

revolving pan in which are stationary plows which mix
the concrete. The outlet is through trap doors in the
bottom.

Placing: Concrete.
Since the introduction of concrete into engineering

construction the opinions regarding the best methods of
placing it have completely changed. Formerly, even in
massive foundation work, it was laid in blocks not over
12 inches thick, constructed alternately, and then after
thoroughly hardening the forms were removed and the
spaces between filled in. Now it is recognized that for
water tight work or for the strongest construction the
concrete should resemble as nearly as possible one solid
mass of stone with no joints. Formerly most specifica
tions required that the. stuff should be laid so dry that
the water after violent ramming would just glisten on
the surface, while now it is the usual practice, although
not yet universal, to require a " quaking " consistency,
pudding-like, or even wetter. A " mushy " concrete, in
which a rammer will sink of its own weight, is most suit
able for thin walls or other construction requiring steel
reinforcement, recent tests by Prof. Charles L. Norton

of the Massachusetts Institute of Technology proving
conclusively that a wet mixture best protects the metal
from rusting or fire.
Concrete may be shoveled directly from the mixing

platform if it is on the edge of tho excavation, but
usually must be conveyed in buckets, barrows or larger
receptacles. The chief rcquiiemtat In handling and
transporting concrete is to prevent the separation of the
stones from the mortar. In hand mixed concrete, espe
cially for thin walls requiring the stuff to be carried
in buckets, there is a tendency to allow the stones to
separate on the mixing platform so that a lot of them
come together when cleaning up the last pailful.
In most situations wheelbarrows are a convenient

vehicle, and the runs may be placed so as to drop the
concrete from the barrow directly into position. If this
arrangement is not practicable, a metal chute may be
used, provided the concrete is mixed so wet that the
mortar will not stick to the trough and cause the stones
to separate. On very thin walls it is sometimes ad
visable to shovel the concrete from the barrow so as to
keep a perfect mixture. In other places, where the con
crete must be raised, galvanized iron buckets are suit
able.

Ramming When mixed Wei,

Very little ramming is necessary if the concrete is
mixed wet. It is usually well, however, to lightly puddle the
mass so as to drive out any bubbles of air and to prevent
the collection of a mass of stones in one place. The ram
mer, weighing about 8 pounds, in Fig. 11, is the design of
William B. Fuller for use with " mushy " concrete. The
handle may be lengthened, as shown, by screwing a pipe
coupling on to the wood. A " post hole " tamping bar
with iron shoe, shown in Fig. 12, has been successfully
used for soft concrete by the writers. A piece of 2 x 3
inch studding cut to the required length and smoothed
off so as to be readily grasped by the hands is also a
serviceable tool. If a dryer mix is used, so that the ma
terial merely quakes on ramming, an ordinary round,
square or oblong rammer, as illustrated in Fig. 13, may
be used to compact the material, instead of puddling it.
A fairly good face may be obtained with mushy con

crete with no special care by keeping a uniform mix
ture throughout. Thrusting a square pointed spade down
close to the form or using a thin steel tool, like the ice
chisel shown in Fig. 14, will bring the cement to the face
and give the wall a smoother appearance. If an ex
tremely smooth face is desired in certain small areas it
may be obtained by plastering the forms with a fairly
stiff mortar mixed about one part cement to two parts
sand, and then immediately, before it has had oppor
tunity to set, placing the concrete up against it.
Stone " pockets "— that is, collections of stone with

scarcely any sand and cement, which often appear in
the face of a concrete wall—are generally due to the use
of too little water in mixing. In a wet mixed concrete,
however, they may sometimes occur from employing too
little sand in proportioning, from improper mixing of the
materials, or from careless placing. An excess of water
may also cause these voids, when the mortar is so wet
that it runs away from the stones or flows out through
crevices in the forms. In a 4-inch building wall which
Mr. Thompson was recently constructing he noticed these
occasional voids, formed by a collection of gravel stones,
and the inspector claimed that they were unavoidable —
that the concrete was mixed just right and was carefully
placed. To satisfy himself on this point, Mr. Thompson,
instead of his usual hasty trip to the work, spent an hour
or two on the staging watching the man who was placing
the concrete, but giving him no instructions. He made
notes, however, of every place where the man had care
lessly allowed the stones to separate from the mortar,
and. on removing the form, found a small stone pocket
at every one of these points, but in no other place.
Afterward, with the use of the same materials, but a lit
tle more care in placing, the irregularities were entirely
avoided.
When laying freRh concrete upon a surface which has

set. the latter must be thoroughly cleaned of all dirt
and " laitance," or powdery scum, and thoroughly wet
down. Then, unless the mass is to be subjected simply
to direct compression, it should be coated with a thin
layer of mortar, mixed one part cement to two parts
sand, or richer if desired, and the new concrete placed
upon it immediately.
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CORRESPONDENCE.
Design Wanted for a Hennery.

From W. B. W., Melrose, Mass.—I would like to have
some of the readers furnish a sketch for a hennery of a
capacity for keeping about 50 hens; also an incubator,
showing the way to turn the eggs. I desire especially
to know the best way to fit up the inside of the hennery.
Note.—We refer the above inquiry to our readers for

their attention, but would remark in passing that our
correspondent may obtain suggestions from the illus
trated articles which appeared on the subject in past
volumes of the paper, more especially in May, 1894.

Design Wanted for Circular Girder.
From W. L. S., Boonville, Mo.—I would like to have

some of the readers suggest to me a suitable design for
a circular girder, the rise to be about 8 feet in the center.
This is for a lumber yard and the span is about 60 feet.
I think the Correspondence columns are a great help to

Design Wanted for Circular Girder.

a person, and through their medium he becomes ac
quainted with the different ways of doing things.

Note.—With no desire to anticipate the replies which
we trust our readers will contribute, we would suggest
that the correspondent may find much that is of interest
in the designs of circular trusses shown on page 46 of the
February issue for last year.

Making ]a Five-Pointed Star tilth I In- Steel Square.
From C. V. F., Knightstown, Ind.—Will some

reader of the paper kindly give a rule by which a five-
pointed star can be made with the use of the steel
square, where the diameter is given?

Itemed) for Worm Eaten Fu«».
From G. G., Garfield, N. Y.—Can any of the readers
of the paper give me a remedy for powder posting of
hickory, and by " powder post " I would say that I mean
worm eaten? What is the best method of seasoning
wood of the kind mentioned?

Designs Wanted for Lunch Stands, Pagodas, dec.
From G. M. B., Clayton, Mo.—Will some of the many
readers furnish, for publication, illustrations of lunch
stands, pagodas, exhibition cases, etc, which would be
suitable for use at the coming World's Fair in the city
of St. Louis?

Cleaning an Oil Stone.
From J. W. T., Weatherby, Mo.—I would like some

one to tell me through the Correspondence columns of
the paper how to clean an oil stone. It is a fine stone
of good grit, but it looks as if some one had used linseed
oil on it and will not work well.

Some Suggestions for the Ambitious Carpenter.
From C. G. S., Olympia, Wash.—I have been greatly

interested in the communication appearing in the Janu
ary issue of the paper, under the title " Some Suggestions
for the Ambitious Carpenter." I have had some little
experience in the way of carpentry and have also worked
at almost everything in the logging camp during a period
of five years. My principal occupation was that of fell
ing trees. Of course, there are always two men at this
kind of work, and sometimes three, the latter man being
what is called an " under cutter," or one who undercuts
the tree in the direction it is intended it should fall.
Now, with regard to the amount of work that a man can
do in a day, I would say that it is not the workman who

gets in and tears things upside down and is no good the
next day that will succeed. A carpenter can be whatever
he desires, if he will only plan his work thoroughly and
then as thoroughly follow out his plan. He is the only
one that will count in the long run.

A Reader's Appreciation of Carpentry and Building.
From J. J. B., Germantown, Pa.—I take great interest
in the exceedingly bright pages of Carpentry and Build
ing, and beg to say, for the benefit of the younger mem
bers in the trade, that I had it first handed to me by my
boss in the first month of my apprenticeship, 16 years
ago, and I have continued to read it off and on ever
since that time. I can say without fear of contradiction
that the paper furnished me some very valuable in
formation, and kindled in my brain the sparks of am
bition along the building line. It was always before me
as my study, and through the perusal of its pages I
attained what I had often wished to accomplish while
reading it, and that was to become a master builder.
Since the accomplishment of my aims I have had as many
as 45 carpenters working steadily for me during the
season. I have no doubt that my experience is not unlike
that of many others who, as apprentices, have worked
their way up, gaining information and inspiration from
the pages of Carpentry and Building, and are now in busi
ness for themselves, either as architects or contracting
builders, or possibly both.

Staging Bracket for Sbingling a Roof.
From C. C. H., Brookville, Pa.—As to roof staging, I

agree with " D. P. B." of Redford, N. Y., in the October
number of the paper. This is what I call the simplest
and most handy of all staging, as there are shingles
always at hand. The 2x4 pieces are, as a rule, within
convenient reach whenever a building is in process of
erection, and 2 x 6's will answer as well, only a little
heavier to handle. I would say that the method of using
2x4 inch stuff for staging, .suggested by " W. S." of
Lowell, Mass., is a very good one also.

Preventing Porch Roof from Sagging.
From C. C. H., Brookville, Pa.—I would like to have

some of the practical readers tell me how to prevent the
sagging of the circular cornice of a porch at the corner

Preventing Porch Roof from Sagging.

of a house. I see many round cornered porches where
there is a post only at each end of the segment of the
quarter circle and which seemed sufficient for the pur
pose, but in a very short time the circular portion of the
cornice and roof sags, presenting a very unsatisfactory
appearance. Then, again. it does not require much sag
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ging to stop the water in the eave trough or gutter. I
would like to have some of those who have had experi
ence in this line explain how the work should be done in
order to prevent the sagging. I send a sketch which will
illustrate my meaning. The heavy snows which have
visited this section of the country during the winter have
caused the roof at the point X to sag so that the water
runs over the gutter at that place, and I want to avoid,
if possible, the use of a third post at this place. The
position of the other posts is clearly indicated.

An Author'* Method of Roor Framing Criticised.
From F. H. B., Chicago Park, Gal.—Being a sub

scriber to Carpentry and Building, I take the liberty of

piece of common rafter running down to meet the peak
of intersection. The point N shows the intersection of
the square pitched roof with the main roof. Now the
question I want decided is this : Which is correct, the
author's diagram or mine?
The author's method of obtaining lengths and bevels

in roofs of the same pitch is given in Fig. 3, and this
diagram I have also changed to represent my idea of
the way the work should be done, and it is shown in Fig.
4. I have proved that the diagram, Fig. 3, is wrong in
so far as it relates to the measurement of the valley
cripples, for I have had enough experience in roof fram
ing to know that the cripples in a valley of a square
pitched roof are no longer on one side of the valley than

Fig. l. Fig. 8.

Diagrams Showing Author's Method of Obtaining Lengths and Bevels of Rafters.

Fig. 2. Fig. 4.

Diagrams Showing Method Determinedby " F. EI. B." of Chicago Park, Cal.

An Author's Method of Roof Framing Criticised.

asking you to do me the favor of correcting some dia
grams on roofing which I have sent to you under sepa
rate cover. If it will take too much room in your valuable
paper to illustrate the corrected diagrams, please let me

know which one is the nearest to being correct. Not long

ago I purchased a book on roof framing in which the
method of obtaining the lengths and bevels of the jack

rafters in roofs of different pitches is as shown in Fig.
1 of the diagrams. Here G shows the intersection of

the square pitched roof and 2 the angle division. Now
I have had no practice in framing just exactly such a
roof as this, but have changed the diagram to indicate
my own Idea of how the work could be done, and it is
presented in Fig. 2. Here M N is the length of the short

they are on the other when the ridges are even. And
so with the side bevel of the cripples. The side bevel
on the author's diagram is more acute on one side of the
valley than on the other. The first time I followed one of
his diagrams I was quite badly disappointed over it, as I
had to cut the material all over, so I have gone back to
the steel square again, even if a correct diagram is easier
to work from. I would be very much pleased to
have the matter illustrated in the columns of the paper,
as it is probable there are other readers interested as
well as myself, and there is also a chance that some of
them may have a copy of the same book, but have not
yet discovered what appears to me to be a radical dis
crepancy or error.
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Answer. —We give in the illustrations herewith pre
sented, exact reproductions of the diagrams sent by our
correspondent, and are free to say that his course of rea
soning, as well as his diagrams, Figs. 2 and 4, for obtain
ing the lengths and bevels of the jack rafters are correct.
We are sorry to be obliged to pass adverse judgment

upon any published work intended for the instruction
of building mechanics, but if the methods shown in Figs.
1 and 3 are as given in the book referred to, then, beyond
all doubt, the author has made a grievous error.
Our correspondent has mentioned the essential points

in which he has found the diagrams taken from the
book to be wrong and to which we will add, first, that in
Fig. 1 one-half the true or slant width of the roof sur
face of the 6-foot extension is there shown to be D A,
while in reality it is equal to D A of Fig. 2. All of the
jack rafters coming against the valley line C A are there
fore too short, as may be seen by comparison with Fig. 2.
The length of the valley rafter in Fig. 1 has been cor
rectly obtained at A B, but the error consists in having
swung the compasses from A as a center, cutting the
ridge line extended at C, instead of having placed one
foot at the point E, swinging the other foot around to
cut the eave line near A'.
Second, in obtaining the cripple rafters lying between

the valley and the hip of the main roof the line of the
hip rafter F' is correctly drawn, but to obtain the valley
line to correspond the distance F G of the diagram at
the left should have been set off from F', obtaining the
point C, and then the line should have been drawn from
C to H, which would give the correct bevels at the foot.
It is our opinion that the errors into which the author

of the book in question has fallen are most likely the
result of attempting to follow arbitrary rules, a method
which, we fear, is too often employed by carpenters
generally, instead of following the more reliable methods
of descriptive geometry.

Laying IVIaple Flooring

From W. J. S., Oella, Md.—I would like some informa
tion, through the paper, from various correspondents in
regard to maple flooring. What I want to know es
pecially is the kind of nails that are to be used, and if
the flooring is bored for the nails. We get it. here, cut
in unequal lengths, matched across the ends and marked
as though it was intended to bore holes for the nails, but
they are not more than % inch deep. If the holes were
bored through, all would be well ; but. as they are, they

amount to nothing.

Rule for Finding the Distance Between Saw Kerfs.
From U. G. K., Harlan, Iowa. — In the last issue

of Carpentry and Building, " J. S." of Muscotah. Kan.,
asks for a rule for finding the distance between saw
kerfs. A pood many years ago a carpenter showed me
how he did it. and I have done likewise ever since. For

SETCOMPASSHERE

Rule for Finding Distance Between Saw Kerfs.

instance, if you have a circle 8 feet in diameter, the ra
dius is 4 feet and one-half of the radius is 2 feet. Take
a strip of stuff the same thickness as the piece it is de
sired to kerf. Make a kerf across the strip the depth you

intend to make in your work ; clamp one end of the strip to
the bench or to a plank ; raise the other end until the kerf
is closed tight ; measure from the kerf one-half the ra

dius of the circle; set the compasses from the underside
of the strip to the top of the bench or plank, and this
will be the proper distance apart for the saw kerfs. Of
course, you must use the same saw on the work that was
used in making the first kerf, and all kerfs must be of
equal depth. I inclose rough sketch which illustrates
what I mean.
In this connection I would like to ask some of the

readers to give a rule, if there is any, for kerflng crown

molds in a way so the kerfs will not show through the
front of the moulding.
I have been a reader of Carpentry and Building for

the past few years and am only sorry that I have not
been taking it ever since I began the carpenter's trade.
Many of the numbers I have are well worth a year's sub
scription.

" « . s." Explains Construction of Tool Chest Lid.
From W. S., Walcott. Iowa. —In the January issue I
notice " A. S. W.," Shawnee, W. Va., asks for further
explanation of the tool chest, a description of which was

FIG2
" 11..8..' Explains Construction of Tool Chest Lid.

published in the October number of last year. Referring
to Fig. 1 of the sketches, I would say that H is the box,
I is the lid, a b the trays, which are hinged at e and f.
They are put together with an iron strap, c, % x 1 inch
iron, making a hinged joint at k and I. One of these
straps on each end of the trays set so the trays are paral
lel to each other. Then another strap of the same size,
6, is also hinged at I and g. At g it is fastened to the
box. This point must be set so that the trays when the
lid is closed will, with the corners m and n, just touch
the bottom of the lid at o p.
Referring now to Fig. 2, I would state that this shows

the lock for the drawers, A and B being the drawers. At
o is the shutter or bolt ; d is the spring fastened to the
bottom of the tool chest at e. The shutter a must be
made long enough so that when the lid comes down it
will push the shutter down, and f locks the drawer A
at b. while g locks the drawer B at c When the lid is
opened the spring d pushes up the shutter o and unlocks
the drawers.

Some Questions In Furniture Construction.
From Hee H. See, Belleville, Can.—I have been

very much interested in the articles, " Cabinet Work for
the Carpenter," lately contributed by Paul D. Otter, and
I am sure that many of my " brother chips " can say the
same. The articles are so clear and simple that any one
can understand them. I would like, however, to ask
Mr. Otter to say which is the best kind of leather to
purchase for the cushions described by him, and what ls
the name of it. Will he also please tell us what is used
by furniture makers for staining birch a mahogany-
color— the celebrated "birch mahognay " so much in evi
dence in the catalogues?

What is the Exact Diagonal of 12 by 12 Inches?
From T. J. H.. Hackensack, N. J.—There has been no

little discussion among some of the carpenters and build
ers as to the exact diagonal of 12 x 12 inches. Some
claim that it is 17 inches, but I contend that this is not
a strictly accurate result. Will the editor kindly decide
for us?

Amicer. —The question of our correspondent resolves
itself into finding the hypotenuse of a right angled tri
angle, in which the base is 12 inches and the altitude 12
inches. It is well known that the square of the hypot-
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enuseis equal to the square of the other two sides, and
on this basis the result can readily be figured. The
squareof the base and altitude is 288, and extracting

thesquareroot of this to find the hypotenuse, or diagonal,
gives16.97059+ inches, from which it will be seen that
thecorrespondent whose letter appears above is correct.

Arrangement for Holding and Grinding Tools.
From C. B. H., Watren, Pa.—I send inclosed a sketch
of a simple arrangement for holding and grinding chisels
andplane bits on an emery wheel. In the sketch A rep
resentsthe wheel, B is the frame on which it revolves,
C is a block of about 10 inches long, which is secured

rows. The piece Y holds up the ties T at their inter
section and transmits all of the stress at d to the apex,

where it is supported by the rafters. In this way the
rafters are made to carry the entire weight on the truss,

and the ties T, T and Y prevent the rafters from
spreading. If any one of the members with an arrow
marked on it is omitted the principle of the truss is
broken and a bending strain is produced, either on the
rafter or tie beam, or if both X and Y are omitted a
bending strain is produced on both the rafter and tie
beam. The piece D does not transmit any stress, but is
useful in strengthening the rafters.
As to the correct dimensions for pine, I would recom

mend that the rafters be made of two 2x6 planks, with
the ties T and braces B spiked between. One 2x6
would do for T, T. For X, I would recommend two
1 x 6 boards ; for Y, two 1x8 boards, and for D, a 2 x 4.
There should also be one %-inch bolt in each of the joints
o and d, and as many spikes as practicable. The boards
forming the tie Y should be spiked to the rafters as
strongly as possible.
In Carpentry and Building for November, 1900, and

December, 1901, the writer contributed two articles on
the scissors truss, which " C. E. B." will do well to study.

Arrangement for Holding and Grinding Tools.

to the frame by screws, as shown, by means of a hand
clamp; D is a wedge shaped block, which is movable, and
to this is secured, by the clamp F, with screws at each
-end,the bit or chisel E to be ground. The thickness and
bevelof the block D can be made to conform to the size
of the wheel used. By running the bit further up the
bevelcan be adjusted or ground to suit the operator. The
bit and block are moved back and forth at pleasure, and
a perfect job is always done, with every tool alike, if
so desired.

Poor Constructtou of Cburcb Roof.
From C. E. B., Judson, Ind. — I inclose a rough draw
ing of a church roof that I erected last summer, and, as
i never built one before of this style, I contended with
the Building Committee that it would sag and that the
walls were too small. The results have shown that my
contention was correct. The roof timbers are of 2 x 5
beech,and the walls, or outside studs, 2x4 beech, 14 feet
long. The roof was constructed as shown in
the sketch, the drawings of the building being
prepared by a man who was supposed to know
bis business. The rafters were set 2 feet apart
andplastered on. with circle boards in the cen
ter and at the wall plate. What should be the
properdimensions of timbers of pine, and kindly
commentupon the general construction for the
tenefit of others, as well as myself.
Answer.—The sketch and letter of our corre
spondent were submitted to Frank E. Kidder,

the well-known consulting architect, for criti
cism,and in reply he submits the following, to
getherwith some additions to the sketch of " C.
E. B.," these being indicated by dotted lines :
The great defect in this roof truss is that two
absolutely NECESSABYmembers are omitted. If the ties X
andY had been put in the truss it would probably have
stood up without sagging, but omitting these members
throws the whole stress on the rafters and causes them
to bend, as shown by the dotted lines. If the roof is
still standing when this issue of the paper reaches the
correspondent it is liable to collapse at any time unless
thewalls have heen braced. Putting in the members X
and Y gives the truss the shape shown in Fig. 2. in the
"December(1903) number of this paper. The necessity
for ties X and Y may be more clearly understood by
following the strains produced by a load at a, which are
thesame as those actually produced by the weight of the
roof. A load at a produces a thrust in the rafter and
braceB. The piece X takes the thrust from 6 and car
ries it to c. At c part of the pull in X is taken by the
rafter and part by the brace c d, as indicated by the ar-

lualde or Outside Cold Air Supply.
From It. A. G., Alenlo, la.— In reply to " 1i. B. T." of

Northville, N. Y., who asked in the December issue with
regard to cold air supply for dwelling houses, I would say
that I consider taking the supply from the inside the
best plan and the cheapest, owing to the fact that most
of the houses have leaks of air around the windows,
while the opening of the outside doors changes the air
enough for practical purposes. I place the cold air duct,
when possible, near an outside door, or to the hall door
leading into the sitting room, and sometimes I put in two
ducts from different parts of the house. Where I have
a hall and open stairs, I put a cold air duct in the hall
in order to create a circulation from the upstairs room.
This I find to be a very satisfactory way. I installed a
furnace two years ago, where I took the cold air from

Poor Construction of Church Roof.— Sketch of Truss Sub
mitted by " C. E. B." with Changes Suggested by Mr.
Kidder and Indicated by the Dotted Lines.

every room by carrying it down the outside wall between
the studding, and it worked very well, but I do not like
it in a job, as a whole.

ITIIII Work from tbe Operator'* Standpoint.
From C. E. G.. Frederick, Md.—In the January is

sue of the paper I notice a communication from " Ap
prentice Carpenter" asking what will carpenters do if
the mlllmen keep on getting more and more careless. He
further says it is certain that a reform in this line is
needed, and expresses a desire to hear from others on
the subject, In the February issue there is a letter from
" G. J. S.," expressing the opinion that mlllmen are
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either careless or incompetent, and that work is not

being turned out in a workmanlike manner. Now, it

looks to me as if the millmen were being rapidly placed
in a position to be criticised, and whether justly or un

justly I am not quite prepared to say. If personal ob
servation and experience count for anything, I will say
that millmen generally have a very keen desire to see

their work look well after it is placed in position in a
building, and when it does not, no one deprecates the
fact more than does the millman himself. This, too, not

withstanding the fact that the ill appearance of the job
may have been caused by a bungling carpenter.

Now, I will give just a little of my experience since
I have been identified with mill work. I learned my
trade as a house carpenter and worked at it until about
12 years ago. Since that time I have been with the
millmen and feel that I have a practical idea as to how
the work should be done. We are very often called to

buildings to get special measurements, the contractor not

caring to take them himself, thereby avoiding all re

sponsibility in the matter and relieving himself of any

chance of making an error. In other words, he throws
Ue whole responsibility on the milknan. On one occasion
the drawings and specifications, of which the contractor

had copies, called for three large dressers. I got them
out very carefully and according to the specifications,

which called for doors and drawers in the bottom por

tion and the open space above the countershelf. Above

this were doors and adjustable shelving. I plowed a
small groove in the top of the countershelf, the proper

distance from the back edge, so as to hold in place plates
or dishes that might be leaned up on edge against the

rear wall, as is usual in dressers of this kind. I also sent
notched corner pieces for the adjustable shelves in the

top portion. Now, these dressers were shipped to the

building in a "knock-down" state. They were gotten

out with great care, every part exposed being nicely

sanded and plainly marked where it was to be placed.
The cornice was tied in a separate bundle and marked
" cornice."
Some time later I was called to the building in ques

tion to take a special measurement, and while there I
tnought I would take a peek at the dressers and see how
they looked. Now, there is nothing diflJcult at all in

setting up a dresser, but these dressers were evidently

as mysterious to the carpenter as a Chinese puzzle. He

evidently could not see them in the right light at all,

and especially could not understand the use of the little

groove in the top of the countershelf. He, therefore,

turned them all upside down, putting the nice sandpa

pered side where it could not be seen, because there was
a line of drawers under it, and he exposed to view the

side which was not finished at all. I opened the doors at
the top to inspect the movable shelves, and I can truly
say those shelves will never be adjusted unless dynamite
is used, or by reason of some other unnatural cause. In
stead of placing my notched corner pieces in the angles,

as intended, the shelving was securely nailed and the

notched pieces were nailed up outside under the crown

moulding as part of the cornice, and the original cornice

was lying on the floor, the carpenter evidently not know

ing what else to do with it.
My experience has shown that the carpenter has more

or less trouble with stair work as well as with other
kinds. In my opinion, there is nothing very difficult in
putting up an Eastlake stairway, especially if the posts
are marked before leaving the shop. In getting out stair
work I never put nails in the angle posts, and as few as
possible in the newel posts. All work of this kind should
be glued up before leaving the mill. I always mark
where the hand and foot rails come. On the main newel
I mark the ground line and the first step ; on the angle
newels I mark the floor line and the next step above or
below, as the case may be. I always mark the bottom
of the plaster line, and after cutting the angle posts to

net lengths I nail on the pendants. I always send a
full size drawing with stair work. I remember once get
ting out an oak stairway, the work of which was all

scraped and sanded with the finest paper, and its gen-

oral appearance when finished would have passed inspec

tion by the most exacting architect. I happened to see

this stairway after it was put up, and I will attempt to
describe the main newel and first step, leaving the rest
for the reader to picture, according to his imagination.
When the main newel left the mill there were no

nails to be seen in the base, as it was glued on ; but
when I saw it in the building it looked as if it had been
used as a target for a machine gun. It was nailed to
the floor and carriage with all manner and sizes of nails,
from 1% inch brads to 20d nails, and instead of cutting
a hole in the floor to receive the core of the post and then
keying it as it should have been, the carpenter or " wood
butcher " sawed it off and threw it away, hence the nail
ing. Unfortunately, he also forgot all about the first
step. The practical reader will understand that it is
an impossibility, after the newel is set, to get the step
in the housing at the wall string, and also get the tongue
of the step in the groove of the second riser and fit it
around the newel base at the same time. Now, the post
could not be moved ; even Samson of old would have
given it up in despair. This stair builder simply cut the
step in two, about 3 inches from the post, and put it down
in two parts. Of course, the professional stair builder
would not have done this, but why should not any good
carpenter be able to put up an ordinary stairway?
I also have in mind floors strewed with beautifully

designed casings and delicately worked moldings, over

ls the Barn Frame of Sufficient Strength?

which rough shod carpenters passed to and fro. Then
add the number of hatchet and hammer marks they re
ceived while being nailed to the wall, and one cannot
wonder that the millman holds up his hands in holy
horror and exclaims, " Surely my work has fallen into the
hands of the Philistines ! "

I do not wish to be misunderstood in this matter.
There are a great many carpenters who have the ear
marks of good mechnics, but those who are not good
ones seem to be on the side of the majority. "Appren
tice Carpenter " and " G. J. S." may have ample room
for complaining of bad mill work, but, as the corre
spondents intimate, they would like to have the subject
thoroughly ventilated. I, for one, think the current of
ventilation should flow from two sources instead of one.
I should like very much to hear from others along the
line of mill work.

Is the Barn Frame of Sufficient Strength !
From C. G., Vergennes, Tt.—I send herewith a rough

sketch of bent of barn which I intend to put up in the
spring. It is 30 feet wide and has 26-foot posts. What
I wish to know is this : Is the truss strong enough to carry
the load that will be put upon it? I would like to have
the " wood butchers " take hold of it and tear it apart
and tell me what to put in its place.
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MOUSE MOVINQ.-II.
By 0. B. Maginnis.

THE
blocks, such as shown in B'ig. 9, are manufactured
in the best manner and can be obtained in the fol

lowing sizes and of the stated capacities, the lists being
presented so as to enable the practical house mover to
properly gauge what will meet his requirements as they
occur. The blocks are strong and durable and have
smooth and noiseless hardened roller bushings, being
adapted to heavy and continuous work. The average

FLOOBBEAM
Sx I2
FLOOBBEAMS

These blocks will be found of value in arranging
tackle for moving the lighter frame houses, for hoisting
shores and needles, hauling out timbers, &c., and should
be carefully examined when purchased, in order to make
sure of their reliability and safety. Their iron work
should be minutely inspected to provide against flaws in
the forgings, pins or bushings, as they are liable to fly

apart when under strain and might
cause serious accidents.
The next important considera
tion is the rope, which, like all other
essentials enumerated, must be of
the finest manufacture and abso
lutely free from all flaws or doubt
ful attributes. In fact, it might be
stated on general principles that
every tool or adjunct requisite to
safe house moving must be first
class. Therefore, the Manila rope
should be made out of pure Manila
hemp and of the best quality. The

Fig. 11.— Showing Manner of Supporting Floors and the Use of
WoodenWedges.

House Moving.

Fig. 9.—OneStyle of Fig. 10.—A DoubleBlock
Block Used.

breaking strain, as shown by thorough tests, is as fol

lows :
Pounds.

Block for %-inch rope 3,500
Block for % Inch rope 6,500
Block for 1-Inch rope 11,000

Table Showing Style and Weight of Block, uiith Size of Hope.
Length
of shell,

For rope Diameter Including Weight,
diameter, sheaves. becket. each.

Style. Inches. inches. Inches. Pounds
Single sheave % 2% 6% 8
Double sheave % 2% 6% 4&
Triple sheave.. % 2% 5% 6
Single sheave % 8% VA 6
Double sheave % 3 ',

4

7V4 8%
Triple sheave. % 3% 7% 12
Single sheave 1 5 9% OVi
Double sheave 1 5 0V4 14
Triple sheave 1 5 O% 18
In Fig. 10 is shown a double block, made with lignum-
vit« or iron sheaves and loose hooks, and can be obtained
in the following sizes :

Inside Iron Strapped WoodenBlocks.
For rope, Size, Size,

Sizesheave. diameter. Inches. Mortise.
l*x %x% % 8 •/»
2* I % *% % 4 .'/„

8 x |l| % 5 %
3%x1 x% % 6 i

4%x1 x% % 7 1H
4Hx1Hx% 1 8 1%
5%x 1%X% 1 9 IK
6V4xlHx% 1% 10 1%
T-i. x 1% x ft 1% 11 i%

8 xl%x% IK 12 1%

» x1%x14 1% 13 1%
9%x l%x% 1% 14 1%
•Copyrighted, 1901and 1003,by OwenBT MagInnli

following estimates of weight of rope may not be without
interest in this connection :

filzeIndlam V
4 •/,.%% % % % 1
Weightof 100feet,
pounds 3 4 5% 8 16 17 25 33
Strength of new
rope, pounds..450 750 900 1,700 3,000 4,000 5,800 7,000
From these figures it will be seen that the rope is

sold by weight at so much per pound, and in colls of 1000
feet or less, as desired.
We shall next consider the kind and sizes of the

necessary timber. It may be well to state here that there
is no golden or fixed rule given in the text books pub
lished for this class of work, nor can any be given except
that derived from personal practice and experience, as
the nature of the work is so varied and the exigencies
so unusual that it would be impossible to give any
standard list or set of timbers necessary for the needs
of the house mover. His plant generally consists of all
sorts and conditions of materials, ranging from the cold
chisel to the hoisting engine. Generally speaking, it
might be said that it requires all and every sort of tim
ber listed, especially of the harder and heavier kinds,
for bearing and carrying purposes, such as oak, yellow
pine and spruce. These are the most reliable for long
shores and needles, the last being most popular on ac
count of its cheapness, toughness and lightness, although
yellow pine is more adaptable for very heavy work, such
as brick buildings. All timber for this work must be
of the very best quality, straight grained, thoroughly
seasoned and free from wens, large knots, heart shakes,
cup Simla's, dry or wet rot, sap, or any other agents likely
to impair its strength. Second-hand building timbers
have been found from experience to be the most reliable,
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as years of exposure or use have tried their qualities and
guaranteed their capacities.
Regarding sizes and dimensions, I might state that

for spruce they may run from 2x2 inch scantling to the
largest sizes, yellow pine from 6 or 8 x 8 inches, also up
to the largest sawn. All may be of lengths increasing in
feet, sawn square, smooth and out of wind, as twisted
timbers are useless not only by reason of their liability
to fracture, but also by their loss of strength through dis
tortion.
In connection with the timbering come the wedges,

which are even more reliable than the pump screws here
tofore mentioned. These powerful instruments for house
moving are sawn out of the hardest and best seasoned
oak, being 3 inches wide, 1% inches thick at the butt and
tapering to Yt inch. Two, as shown at A A, Fig. 11, are
always used, and when placed as represented, they con
stitute the best means of tightening or raising walls,

entirely apart at the first story tier of beams, and the
house pipes properly supported from the carrying tim
bers placed under the sills.
Proceeding now to describe the details of the actual

moving operations, we will draw attention to the fact
that it will be necessary for the mover to first survey
the house to be transferred and ascertain the actual con
ditions and difficulties of the problem, in order to provide
the blocks, labor and tools requisite. The following ex
aminations must be carefully made and details minutely
noted, either mentally or on paper, to provide for all
eventualities :
1. The dimensions of the house or houses.
2. The weight and construction of the house or houses.
3. Nature of the foundation and bottom.
4. Whether above or below curb level.
5. Whether to be raised or lowered to street grade.
6. Is the house, or houses, perfectly safe to move?

H

Fig. 12.— Portion of Underpinningof a House. Showing Holes in
Walls and Manner in Which the Timber is Placed.

13.—Manner of Building f.p
the Stacks of Blocking.

Fig. 14.—Showing Manner of Placing the Timbers for a Frame Building Movedby Means of a "Crab" amt Horse Power.

House Moling.

girders, beams, &c, known to scientific builders. The
most careful shorers and movers prefer them to the
screws, on account of security, but they are not always
applicable to horizontal timbers, in corners, or where
it is not possible to deliver a blow of the hammer or
maul, for it must be remembered that each wedge must
be struck with the same, or, rather,, an equal, percussive
force, or one will be forced past its fellow and the two
rendered useless. They must be accurately sawn, else
their top and bottom surfaces will not be exactly parallel
and at right angles to the axes of the thrusting timber
which they compress or sustain. For the same reason
the abutting and other ends of timbers must be sawn
square, not beveled, to guard against any possibility of
slipping or buckling.
In the preliminary preparations for moving, all gas,

steam and water supplies must first be shut off in the
street. All plumbing, connecting pipes, either water sup
ply, sink, water closet or other connections, must be cut

7. The plant necessary for the work.
8. Possible happenings or contingencies during mov

ing.
9. New site or foundation and contemplated possible

changes or alterations.
10. Tools, labor, appliances. &c
11. Estimate of cost.
12. Approximate time which will be required to com

plete the operation.
All this must be gauged and determined before any

house mover can give an owner a figure of probable cost,
so that the premises will need to be inspected and scru
tinized, faults located and guarded against, and methods
of procedure properly arranged. House moving, raising
or lowering are tasks arduous, tedious and difficult, and
demand time and patience, the most critical observation
and forethought, so that haste and negligence are simply
impossible in this art. unless one eourts failure.
lt may, then, be assumed that the prospective mover
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has looked over his task and found, say, for a simple
first example, that his work will be to lift a small frame
dwelling house, measuring 25 x 40 feet, from its old
foundation and transfer it to the new site, a foundation
situated, say, three blocks or squares west and two south.
The question naturally arises how is the work to be
done? By reason of their weight it is not usual to lift
or move foundations, so we will simply raise and move
the timber structure with the necessary brick chimneys.
To do this, timber or needle holes larger in circumfer
ence than the girth of the sticks must be cut through
the foundation walls directly under the sills and heavy
12 z 12 inch timbers passed through from side to side
directly under the bridging walls which support the floor
beamson the first and second stories and side wall plates,
as shown in Fig. 12. These must be spaced not more
than 8 feet apart, with extra timbers placed under the
chimney breasts, on which their brick work will be sup
ported and carried and from which they must be blocked
up and wedged so tightly as to prevent any possible
strain or settlement. The center, fore and aft supporting
girder under the first tier of wooden beams must also be
blocked and wedged up to obviate the possible settlement
and cracking of the stud plaster partitions up through
the house before the cellar piers are taken down.
Diagonal pieces carried on the main timbers must be
placed under all bay windows or projections, and all and
every part made to carry free and clear of the founda
tions before cutting away. Finally the 12 x 12 inch slid
ing timbers are set, resting on timber stacks or pyramids
of blocks built at intervals of 8 feet or 10 feet, as shown
in Fig. 13.
The supporting and moving frame must, then, consist
of three tiers or thicknesses of timber below the sills,

those on the bottom being the slides, resting with their
bottom edges on the skids, the edges being heavily
smeared with grease or tallow to diminish the friction
generated by the weight and motion while moving. The
blockings having been all set, the runners may be raised
by placing short jacks or pumps under them, so that
when the screws are simultaneously turned the entire
mass of frame work above will be raised clean and clear
from its foundations ready to start. If there be any
unusual construction, safes, machinery or heavy loads
of any kind, special timbering must be built up for them.
It is best, however, to move these separately first and
leave the building as empty in its shell as possible.
All having been prepared in the cellar and the frame

clear, a heavy 3-inch chain is attached to the rear or last
timber as a sling, and to the middle of this, working on
a hook, the blocks and tackle are affixed, the only thing
remaining being the "crab" and the horse. The me
chanical work necessary is very elementary, as the horse
simply walks around the crab. The rope is kept tight
and coiled down, as shown in Fig. 14, and the building
moves, but its motion as it goes off is closely watched
in order to prevent its shearing, which it is liable to do
should the tackle be unequally adjusted or the friction
be greater on one side than on the other. In this case
the house will either shear or swerve, or may topple off
the skids or runners, unless prevented. This difficulty
is obviated by readjusting the bridle or chain already de
scribed. The illustration, Fig. 14, shows the general ap
pearance of a three-story frame structure in the process
of being moved through a street. The position of the
supporting timbers is clearly indicated, as well as of the
chains and tackle connecting with the crab operated
by horse-power. As there is never room in the width of
an ordinary street to place the crab directly in front of
the house, supplementary tackle blocks are set in the
street, or to the opposite house, for the purpose of haul
ing it to the pavement, the main tackle and crab being
placed down the street and the rope at right angles, thus
giving a more powerful pull.
This process will be necessary for a house on an in
side lot, but if a corner, the building may be slewed
around as it is dragged off its foundations by a proper
adjustment of the tackle and a curved laying down of
the skids, which must be kept constantly greased or they
will heat and possibly ignite. While the house is, to use
a nautical expression, " under way," the street skids or

runners must be kept out of wind, because should it
strain or warp it will crack the plaster in every room in
the building. Should the tackle become so shortened
that the bouse is so close to the crab as to stop its-
progress, then the crab must be moved further out of
the street or around the corner, and the supplementary
blocks rigged as before.
When the house has arrived opposite its new site

and foundations it will require to be turned, with the
front toward the street. This may also be done with the
tackle, and when turned the bridle is taken from the rear
cross bearer and fastened to the front, so as to pull the
house in backward, the main tackle block being attached
to a post or house at the rear of the lot. and passing out
under the building to the capstan of the crab. A com
parison of the foregoing explanation with the accom
panying engravings will give the reader a clear concep
tion of the manner in which the operation is carried out,
and, if a practical mechanic, he will have no difficulty in
comprehending its details as described.
When the building is carried from its new founda

tions it must be so placed that when lowered it will
come exactly as intended, with the sill faces fair with
the foundation walls. The screws must not be removed
until the building is thoroughly wedged up and made
good with slate, brick, stone and cement mortar. Con
siderable attention, too, must be devoted to the proper
blocking in the new cellar, which will sustain the run
ners on which the house moves in, because on this block
ing, with its lowering screws, will depend the proper
lowering of the house. It is, therefore, imperative that
everything be properly arranged. The blocking in this
case would be similar to that shown in Fig. 13 and suffi
cient in number and so spaced that the stringer and all
timbers may be safely lowered, all screws being lowered
simultaneously so as not to strain the house, but allow it
to descend gradually to its permanent position. All in
side piers, fore and aft walls, or girders, must invariably
be built and set and all floor beams wedged up from them
before the center moving timbers are taken out.

(To be continued.)

Wages and Cost of Living.

The official bulletin, which was recently issued by the
New York State Commissioner of Labor, for the quarter
ending September 30, last, shows that the increase in the
cost of living since 1897 has been much less than the in
crease in the yearly earnings of wage earners. A com
parative statement of rates of wages in New York City
since 1883 reveals a very general increase in recent years,
and the estimate of advance since 1897 is placed in excess
of 10 per cent., while in the same interval the proportion
of working time lost by organized wage workers has de
clined from 30.3 per cent, to 13.9 per cent. In other
words, the duration of employment has increased 24 per
cent., which, combined with the advance in rates of wages,
yields an estimated increase in yearly earnings of 36 per
cent., which, it is pointed out, is much larger than the
increase in the cost of living.
During the past summer the addition of unions of ex

cavators and rock men in New York City to the group of
building and street labor, reduced the per diem earnings
irom $2.70 to $2.22. For similar reasons the average
earnings in the skilled trades of the building industry
increased only from $3.50 to $3.60 a day. notwithstanding

the fact that the general advance in rates of wages was
much larger. While the average per diem earnings of
organized workingmen decreased from $2.77 in the sum
mer of 1902 to $2.69 in 1903, nearly all trades in each
locality report increases.
At the end of September the Bureau of Labor Statis

tics registered 2587 trade unions in New York State, this
being an increase of 225 over the number six months pre
vious. The total membership was 395.736, an increase of
38,634, or 11 per cent, in six months. The principal in
creases were in the building and transport trades, being

15.221and 11,751respectively. The total number of trade
unionists in the State has doubled since 189S.
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WHAT BUILDERS ARE DOING.

REPORTS
which have reached us since our last issuewent

to press indicate a rather mixed situation as regards the
building outlook for the spring. In some sections there

are marked evidencesof a slackening of operations, due in some

measure to the high prices of building materials and to the

uncertain labor outlook, while in other districts the feeling

is almost unanimous for a good building season, some go

ing so far as to intimate a degree of activity in excess of

anything witnessed in recent years. Locally building is

rather quiet, and the outlook is not altogether of an encour

aging nature.
Akron, Ohio.

The second annual banquet of the Builders' Exchange of

Akron, Ohio, was held on Wednesday evening, January 27,

covers being laid for 130 guests. The toastmaster was J. E.
Good, who, in a few happy remarks, introduced as the first

speaker F. H. Weeks, formerly president of the Builders'
Exchange and now president of the Ohio State Association

of Builders' Exchanges. His toast had to do with the aims

and purposes of builders' exchanges,which organizations he

clearly pointed out were for the purpose of promoting friend

ly relations not only among builders and mechanics but

between employers and employed. He advocated the better

education of the employe and the higher intelligence of the

employer, with more liberality of mind on the part of both.

After stating that the object of the organization was to

affiliate the local organizations, he asserted that they were

not antagonistic to organized labor, but were for the better

ment of general conditions. An important address of the

evening was by John Eisenmann, secretary of the Building

Code Committee of Cleveland, who has drafted the ordi

nances for enactment by the council of that city to regulate

the erection and maintenance of buildings; to regulate fire

protection, &c The speaker referred to the Iroquois fire as

emphasizing the necessity of a building codebetter than any

thing else which could possibly have occurred, but at a fear

ful cost. He showed that the building codes of cities were

evolved out of necessity to prevent fires. He gave a full de

scription of the proposed Cleveland code and the method of

adapting it. Other speakers were Mayor Kempel, Dr. Ira
A Priest, J. T. Mertz, chief of the fire department, and
W H. Hunt, president of the Cleveland Builders'

Exchange.

The Entertainment Committee consisted of Walter P.

Kirn, W. W. Hunsicker, John M. Runyeon, Josiah Wigley

and E. S. Bunnell.
Baltimore, Md.

At the recent annual meeting of the Master Builders' A.
sociation of Baltimore, Md., the old board of officers was

re-elected, as follows: President, John Henry Miller; vice-
president, William A. Smith ; treasurer, Israel Griffith ; sec

retary. John M. Hering.
At a meeting of the Builders' Exchange held on the

afternoon of January 26 amendments presented at the

special meeting held December 23, with the idea of making

the Exchange a central body for all employers' associations

i nthe building trades, came up for consideration. The plan

was discussed and generally approved, although some modi

fications were made in the proposed changes to the bylaws

and constitution. We understand that the modified amend

ments will be arranged and presented at a future meeting,

when, it is thought, they will be acceptedas a whole.

The building at Charles and Lexington streets, in which

the rooms of the Exchange are located, was seriously men

aced by the terrible fire of February 7 and 8, but fortunately

It escaped; so the work of the organization can go on with

renewed vigor.
Buffalo, N. Y.

At the annual election of the Builders' Exchange, held
January 15, C. Burton Jameson was chosen president;

James S. Stygall, Jr., was elected vice-president; James M.
Carter secretary, and C. A. Criqui treasurer.
The trustees elected for three years were G. Farmer,

Charles Geiger and George Hager.

The Arbitration Committee is composed of Henry
Schaefer, Col. John Feist and Frank T. Coppins.

The installation of the officers occurred on Monday,

January 25, in the auditorium of the Exchange, at which

time the retiring officers submitted their reports. The in

stallation was followed by a banquet.

Chicago, III.

Architects and builders, who make it a business to re

model buildings, are extremely busy in Chicago and the
West, as a result of the rigid enforcement of rules and or

dinances for fire protection. Not only theaters and halls

are undergoing reconstruction, but many churches and other
places of assembly will have to be completely remodeled.
Every manufacturer of fire escapesand steel and iron stair
ways is said to be crowded with rush work. Thousands of
workmen are finding employment, and it is believed that in

Chicago alone $1,000,000 will be expended for rendering
buildings safe that have not been sufficiently so.
The year starts out with a much more satisfactory show

ing than 1903, as during the month of January permits were
issued for 279 operations, having a frontage of 6938 feet, and
estimates to cost $2,150,870, while in January of last year
permits were issued for 283 buildings having a frontage of
9379 feet and costing $1,623,950. In January, 1902, there
were permits issued for 322 buildings, having a frontage of
9723 feet and costing $3,549,450.
At the annual meeting of the Builders' and Traders' Ex

change, held in their rooms in the Chamber of Commerce
Building on the afternoon of January 18, the election of
officers resulted as follows :
President, John Dick.
First Vice-President, M. N. Kimbell.
Second Vice-President, F. B. Maconber.
Secretary, J. F. Daggett.
Treasurer, E. T. Malone.
The directors chosen for two years were J. Bodenschats,

Alexander Gordon, Thomas F. O'Connell, E. B. Perkins and
S. M. Randolph.
The reports presented showed the financial condition of
the Exchange to be very good, and there was noted an in
crease in membership during the year of about 50, making
the total in the neighborhood of 375.
After the business features were concluded the members

were tendered a banquet in the rooms of the exchange, and
this was followed by a vaudeville entertainment, whlcn was
doubly appreciated because of Chicago's closed theaters and
because of the excellent unemployed talent which could be
secured. An orchestra also contributed to make the evening
a pleasurable one.
The new Board of Directors met January 22 and elected

the following standing committees for 1904:
Finance.—J. A. Hogan, chairman ; T. F. O'Connell, J.

G. Bodenschatz, S. S. Kimbell and J. C. Deacon.Legislative.—S. S. Kimbell, chairman; T. F. O'Con
nell, Alex. Gordon, N. J. Bique and Wm. Gavin.
Memrership. —N. J. Bique, chairman; Alex. Gordon, J.

A. Hogan, J. C. Deacon and S. S. Kimbell.
Rooms.—J. C. Deacon, chairman; E. B. Perkins, J. G.

Bodenschatz, S. M. Randolph and Wm. Gavin.
ArbITration.—Wm. Gavin, chairman; S. M. Randolph,

Alex. Gordon, E. B. Perkins and J. A. Hogan.
Library.—B. C. Evans, chairman ; J. C. Kneale and A.

C. Preble.
Complaints. —J. D. Corlett, chairman; Ingwald Moe

and C. C. Bushnell.
Kansas City, Mo.

The local architects have a great deal of work on their
boards for the ensuing year, and the feeling among them and
general contractors is that it will be a much more busy year
than was 1903. There are no labor troubles at present, nor
are builders looking for any. The wage scale remains about
the same as heretofore. Materials are about the same, ex
cepting iron, which is somewhat lower and which will play
an important part in the construction of the buildings which
are to be put up in the near future.
The annual election of the officers of the Master Builders'

Exchange was held in their headquarters in the Postal Tele
graph Building on December 16, resulting in the selection of
George W. Goodlander for president, C. R. Hunt for vice-
president, and Lawrence Gilwee for secretary and treasurer.
The Board of Directors for the new year consists of J. A.
Ritzier, H. B. Farley, Lemuel Crosby, W. A. Bovard, W.
E. Zahner and Ed. T. Groves. The exchange is in a very
flourishing condition and the outlook is most encouraging.

Lincoln, Neb.
The volume of building for the year 1903, as shown by

the records of the Building Inspector, was about normal,
the larger portion of the expenditure being for residence
buildings ranging in cost from $2000 upward. Materials
continue to rule high in price, with no apparent hope of a
reduction unless it should be made necessary by a decrease
in the volume of building. Common building brick are steady
at $8 to $9 per 1000, and common and dimension lumber of
yellow pine find ready sale at $22 to $24 per 1000, according
to length and sizes. It is possible that a sudden and general
cessation of building might force a substantial reduction
from these prices, but such a condition does not appear
among the early probabilities, unless as an incident of the
coming Presidential campaign.
Labor conditions are generally satisfactory in this city,

and it appears probable that the agreements in force the
past year will be renewed. Carpenters are drawing a mini
mum scale of 32% cents per hour, with most good men get
ting a preference at 35 to 40 cents ; while common labor re
ceives from $20 to $2.50 for a day of eight hours.
The relations between the Contractors' Exchange and

union labor have been very satisfactory during the past
year, and any one who attempted to introduce any friction
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at this time would be likely to meet with a vigorous calling
down by both parties .
These conditions prevail generally throughout Eastern
Nebraska, with the possible exception of Omaha, which has
not fully recovered from the labor troubles of last spring.
Lincoin and its tributary territory are committed to the
open shop policy, with a substantial preference for organized
labor, believing that such a policy conducted along conserva
tive lines will promote the general interest.

Los Angeles, Cat.
The total amount of the building permits issued in Los
Angeles during January shows a marked falling off as com
pared either with the month preceding, with January, 1003,
and with the monthly average for that year. The building
permits issued numbered 516, of a total value of $875,744.
The bulk of this represents small buildings, chiefly of wood.
Only 18 brick buildings were undertaken during the month,
and of thesenone ranged as high as $20,000 in value. There
were 257 one-story frame residencesundertaken, the average
of cost running a little less than $1000 each. There were
52 two-story frame buildings undertaken averaging between
$3000 and $4000 each. Permits were taken out for 26 frame
flats of an aggregatecost of $95,600. A feature of the month
was the unusually large amount expended for alterations in
brick buildings. During January, 1003, the total value of
the building permits taken out in the city reached the large
total of $2,159,000.

Milwaukee, Wis.
A decided impetus was given to building operations in
the city during the year which has just been brought to a
close, and the outlook for the coming season is of a most
gratifying nature. According to the figures compiled by
Building Inspector Michael Dunn the new structures pro
jected during the past year were estimated to cost $8,295,551,
while in the year previous the buildings projected cost $6,-
534,480. Of the amount expendedlast year $5,604,982went
for brick and stone structures, $2,396,794 for frame build
ings, and $293,775 for brick veneer buildings. There was
also expended last year $1,224,690in making alterations and
additions to old structures, so that the grand total for 1003
was $0,510,241.

Minneapolis, Minn.
The past year showed comparatively little change in the
amount of building operations in the city, as compared with
the previous 12 months, the records of Building Inspector
Houghton showing that 4140 permits were issued for build
ing improvements costing $6,210,747, as against 3814 per
mits for improvements costing $6,188,218 in 1002. An in
teresting feature of the record is the number of permits
issued for moving houses, these aggregating 104 and costing
about $12,000, while in 1902 there were 292 permits issued
for similar purpose, the cost of the operations aggregating a
trifie over $31,000.
The outlook for building operations in the city and vicin
ity for the coming season is very good, and contractors and
builders expect to have a volume of business which will
compare favorably with previous years.
The differences which since last August have existed be

tween the master builders in Minneapolis and their work
men were finally referred to a Board of Arbitration, consist
ing of T. B. Janney, Charles E. Bond, E. E. Fisher, George
W. Bestor and T. W. Stevenson, who have made their re
port regarding the controversy. The findings of the arbi
trators are as follows :
That nine hours shall constitute a day's work for such
unskilled labor as is usually performed by hod carriers and
laborers in and about the construction and erection of build
ings.
That, in view of the prospect for building operations to
be carried on in this city during the season of 1904, the
minimum wages shall be 20 cents an hour.
That for all overtime and for labor on Sundays and legal
holidays the wages shall be increased 50 per cent, over the
above.
That there shall be no discrimination in the employment
of union or nonunion laborers.
Nothing in this determination shall prevent the employer
from paying more than the minimum rate fixed herein, nor
the employeereceiving the same.
Neither shall this determination be considered as limiting
the amount of work that may be performed by individuals.
This determination shall take effect and be in force for
one year from and after April 1.

The Builders' and Traders' Exchange at their recent
annual meeting elected the following officers for 1904:
President, George B. Posson.
First Vice-President, Frank E. Buestrin.
Second Vice-President, Henry Schmidt.
Treasurer, A. F. Wagner.
Secretary, E. W. Hesse.
I The directors for three years are P. J. Petersen, Wm.
Rediske, Ed. Whitnall and Henry Danischefsky.
The directors for two years are A. P. Micbie, C. B.
Kruse, John Langenberger and Joseph Skobis.

The directors for one year are Joseph A. Meyers, George
Schmidt, J. J. Quinn and J. P. Maxwell.
Across the river in St. Paul there were 1443 permits

taken out for building improvements last year estimated to
cost $3,645,775, while in 1902 there were 1265 permits is
sued for building improvements estimated to cost $3,290,817.

Newark, N. J.
The Master Carpenters' Association held their annual

meeting on the evening of February 5 and elected officers as
follows for the ensuing year : President, George Varley ;
first vice-president, Fred Kilgus ; second vice-president,
Charles T. Day ; financial secretary, E. P. Harrison ; record
ing secretary, A. J. Crowder; treasurer, H. J. Schaedel.
The Board of Directors consists of C. M. Russell, John

Austin, Alfred Tromans, Joseph Ferguson, C. T. Day, John
Dickman, Harry Doremus, William G. Sharwell and Philip
Gegenheimer.

New Haven, Conn.
At the annual meeting of the Builders' Exchange held

in their rooms on the evening of Tuesday, January 19, vari
ous reports were presented showing the organization to be
in a most flourishing condition. At present it has a mem
bership of 113. The election of officers resulted as follows :
President, Charles F. Merwin ; vice-president, C. E. Coe ;
treasurer, S. E. Dibble, and secretary, George A. Sanford.
The trustees elected to serve for a period of three years are
E. H. Sperry and L. A. Mansfield.

New York City.
The local building situation is remarkably quiet just at

present, as may be gathered from the fact that during the
month of January there were only 24 plans filed with the
Bureau of Buildings for improvements estimated to cost
$1,452,400,as against 53 plans for buildings costing $3,087,-
700 in January of last year. The lowest January prior to
1904 was 1902, when 44 plans were filed, calling for an ex
penditure of $3,623,000. The opinion among architects seems
to be that this shrinkage is due to the strikes of the past
year, which have affected investors to no small extent. This
is more strikingly shown perhaps in the fact that compara
tively little important work is being projected, although it
is thought that in the aggregate the total for the year may
reach fair proportions.
The new Superintendent of Buildings of the Borough of

Manhattan, who was appointed to succeedHenry S. Thomp
son, is Isaac A. Hopper, a builder of long and varied experi
ence and well qualified to fill the position to which be has
been called. The office is one of the most important in the
city, and as it has to deal with the construction of all build
ings erectedwithin its borders, the requirements of the office
call for a high order of practical intelligence. Mr. Hopper
was president of the company bearing his name which is
now erecting a power house for the subway, the foundation
for the new Custom House at Bowling Green, and several,
large office buildings.

New London, Conn.
The meeting of the local branch of the Interstate Build

ers', Contractors' and Dealers' Association, held at their
rooms in the Cronin Building, Tuesday evening, January 26,
was a most interesting affair, combining, as it did, business,
refreshments and sociability. The local branch has a mem
bership of over 90, and at this meeting State President A.
B. Burritt and General Organizer T. B. Beecher of Bridge
port were present and spoke on the work of the association.
After the business session refreshments were served and

the evening devoted to general sociability. The meeting was
the first under charge of the new official board, which is.
composed of President John F. Murray, Vice-President F.
W. Hull, Recording Secretary George H. Holmes, Financial.
Secretary W. W. Winchester, and Treasurer John H. Root.

Norwich, Conn.
The members of the Master Builders' Association held

their annual meeting on the evening of Monday, January
25, which was of a most enjoyable character. The principal
business was the reception of reports of various officers and
the election of officials for the ensuing year. The result of
the balloting showed A. N. Carpenter to have been chosen
president ; Vine S. Stetson, vice-president, and H. C. Peck,
secretary.
After the business meeting the members sat down to a

banquet, served by MacDougald, which was followed by an
hour or more of social intercourse. Music was rendered
during the evening by Cilley's Orchestra. The committee
having charge of the affair, which was regarded as most
successful in every way, consisted of I. J. Willis, George
Fellows and Arthur Brown.

Omaha, Neb.
The present outlook for building is regarded by the

leading architects and contractors as very encouraging, pro
vided, of course, labor remains quiet as at present. Prices
of materials entering into the construction of buildings arc
considerably lower than last fall, with the possible exception,
of brick, which remains at $8 and $8.50 per 1000. The per
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mits issued from the office of the Building Inspector during
January covered building improvements estimated to cost
$83,580, as against $22,997 for the same month last year.
Summing up the situation, it may be said that a hopeful
feeling exists for quite an impetus in the building line under
favorable conditions.
At the annual meeting of the Builders' Exchange the

following officers were elected for the ensuing year :
President, Charles J. Johnson.
Vice-President, William P. Deverell.
Secretary, John H. Tate.
Treasurer, James E. Merriam.
The directors elected include Thomas Herd, A. J. Vier-

ling, D. M. Potter, A. C. Busk, Henry Haniaun and Grant
Parsons.
At a meeting of the exchange held on Saturday after

noon, January 16, it was decided unanimously to becomea
member of the National Building Trades Employers' Asso
ciation, which was organized at a meeting held in Chicago
on December 10.

Orange, N. J.
At the recent annual meeting of the Master Builders'

Association of the Oranges the following officers were elected
for the ensuing year: President, George T. Roberts; vice-
president, Henry Woodruff ; secretary, Alex. E. Pearson ;
financial secretary, F. M. Stuck, and treasurer, H. Carhart.
At the annual meeting of the Master Masons' Association

of the Oranges, recently held, officers were elected: President,
James G. Barradale ; vice-president, Michael O'Connor ;
treasurer, Charles H. Shauger; secretary, H. C. Doremus.
Officers have been chosen as follows by the Master Paint

ers' Association of the Oranges : President, A. Bode ; vice-
president, J. P. Benbrook ; secretary, C. M. Coons ; treasurer,
H. W. Smith.

Philadelphia, Pa.
One effect of the severely cold weather which the coun

try has been recently experiencing is the curtailing of build
ing projects in some of the leading cities, builders having
hesitated to take out permits for improvements until the
weather shows signs of moderation. According to the re
port of the Bureau of Building Inspection for January there
were 306 permits taken out, covering 324 operations and
calling for an estimated outlay of $813,445. These figures
compare with 315 permits, covering 500 operations, costing
$1,147,705,in January of last year. The shrinkage is strik
ingly emphasizedby the fact that there were only three per
mits issued for two-story dwellings, to cost $10,400,and three
for three-story dwellings, costing $45,000. Alterations and
additions called for an expenditure of $152,000, and three
hospitals for $350,000.
At a meeting of the membersof the Master Builders' Ex

change, held on January 26, the following directors were
selected to serve for a term of three years : George Watson,
F. M. Harris, Jr., John S. Stevens, W. T. Reynolds, John
R. Huhn, William B. Irvine and Cyrus Borgner.
The board held a meeting on the second Tuesday of

February and organized by electing J. Lindsay Little, presi
dent ; Thomas F. Armstrong, vice-president ; John D. Carlile,
secondvice-president ; Albert A. Reeves, third vice-president ;
William Harkness, secretary, and Henry Reeves, treasurer.
At a meeting of the Advisory Board of the Exchange, held

on February 3, reports were received from the leading em
ployers in the building line, and it was decidedthat no agree
ments should be entered into with any class of workmen
unless the sympathetic strike was rendered impossible. At
the conclusion of the meeting it was stated that the con
tracts now in force and expiring on May 1 are not to be
renewed until a distinct decision on the strike question has
been reached. This, the employers state with emphasis, is
not a move to fight organized labor, but is intended merely
to prevent a recurrence of the interruptions of last year.

Portland, Me.
The annual meeting of the Portland Builders' Exchange

was held at Riverton on the evening of January 20. aftei
which the members enjoyed their annual dinner, which was
a brilliant success, reflecting much credit on the Committee
of Arrangements, consisting of S. Bourne and N. E. Uedlon.
The result of the election showed the following choice.
President, Fred. Wheeler.
Vice-President, Frank Cunningham.
Secretary, Eugene E. Smith.
Treasurer, Sylvanus Bourne.
The directors elected were Nathan E. Redlon, Sylvanus
Bourne, Frank A. Rumery, Thomas J. H. Hollivan and A.
\V. Higgins.
The memberswere summoned to the dining room at I,.30
in the evening, where a course dinner was served, the menu
card found at each plate bearing the title:

Specifications
for the

Annual Supper. Builders' Exchange, Riverton.Wednesday.January 20,
1904.

B. Smith, Architect. Riverton Casino.
These specificationsare the property of the builder and need,uot be returned to the architect.

In addition to the menu there was printed in the speci
fications a clever semi-poetical skit on carpenter work in
general. The table decorations were pinks and candelabra.
A large number of membersand representative builders were
present, and after the dinner the evening was spent in social
intercourse.

San Francisco, Cal.
The total of building operations for the month of Janu

ary is placed at something over $1,000,000,which is not up
to the average for 1003, which was approximately $1,200,-
000 per month. During the first half of the month building
operations were quite small owing perhaps to the business
uncertainty which seemed to exist in the East. The latter
part of the month, however, showed a good volume of busi
ness, there being a marked improvement over the earlier
weeks of the month. The building permits taken out during
the month numbered 408, having a total estimated cost of
$814,461, as compared with December. Seventy-four more
applications were filed, but the value of the improvements
called for were $50,380 less.
The Board of Supervisors of San Francisco have passed

an ordinance amending the present building ordinance, which
provides that light or vent shafts in all large buildings shall
be built entirely of brick or other fire proof materials, and
that all the light or vent shafts in wooden buildings may be
built of wooden studs lined on both sides with fire proof ma
terial. All such shafts erected are hereafter to be carried
at least 3 feet above the level of the roof.
The Masons' and Builders' Association of San Francisco
und the suburban towns held its annual meeting on January
9. Building conditions, and more particularly brick build
ings, were carefully considered. A summary showed that
during 1903 the organization handled contracts aggregating
almost $10,000,000,a large increase over former years. The
organization decided to pay apprentices $1 per day for the
first eight months and 50 cents per day additional for each
succeeding eight months, except the last eight months, when
the advance will be $1 per day.
The following officers were elected for the ensuing term :

President, Thomas W. Butcher; first vice-president, James
S. Scannell ; second vice-president, M. F. Gale ; secretary,J. J. Phillips, and treasurer, J. J. O'Connor.

Shreveport, La.
The amount of building done in the city during the past
year makes a most creditable showing, more especially when
the conditions prevailing in and out of the building* trades
are taken into consideration. The total value of the im
provements is in excess of $1,000,000,but in this record the
work commenced in 1902 and finished in 1903 is not in
cluded, only the work for which permits were issued being
covered in the record of the Building Department. Accord
ing to Building Inspector Paty, the total value of building
improvements for the year was $1,046,286,the bulk of which
was projected in January, February, March and April, this
being due to the fact that two breweries and the new Charity
Hospital were commenced during these months. The cost
of these buildings brought the value of the building improve
ments projected during the first four months of the year to a
total largely in excessof that for the eight remaining months.
The work which has been done covered buildings of all
kinds, and the city has shown a steady growth in all sec
tions.

Washington, D. C.
The original Master Builders' Association of the District

of Columbia held their twenty-ninth annual banquet at the
Colonial Hotel, the event being considered one of the most
memorable in the history of the organization. More than
50 prominent builders, with their guests, were present, and
a number of interesting addresses were made. The tables
were handsomely decorated, and the special menu card was
a unique affair, characteristic of the builders' trade. It
representeda stone arch with two wooden doors, the opening
of which revealed the elaborate menu.
President Manley as toastmaster introduced as the first

speaker of the evening Commissioner West, who, after refer
ring to the great buildings in Washington, expressed the hope
that the time would come, and come first in that citv, when
there would be no more strikes or lockouts, but when the
disputes between employer and employee would be settled
by arbitration, each side respecting the other in the disposi
tion of the points at issue. The next speaker was Colonel
Biddle, Engineer Commissioner for the district, who, among
other things, stated that the builders were the men upon
whom the people of the city depended for the beauty and
durability of their homes and buildings. Ernest Wilkinson
of the Board of Trade related several humorous incidents
connectedwith his previous early visit to Washington, refer
ring to the time when the original builders were wont to
hold their annual meetings on the curb. Other speakers
were Surveyor Looker, Building Inspector Ashford and
President F. K. Raymond of the Business Men's Associa
tion. Prominent among the guests was J. S. Prescott,
president of the other Master Builders' Association of the
District.
The committee in charge of the banquet consisted of J

C. Yost, chairman: J. W. Thomas and G. W. Barkman.



March 1904 91CARPENTRY AND BUILDING.
The Reception Committee was composedof D. J. McCarthy,
Motley Anderson, J. W. Thomas and W. B. Holtzclaw.

Worcester, Mass.
The annual meeting of the Builders' Exchange was held

on the evening*of January 22, when reports of the various
officers were presented, showing the association to be in a
most flourishing condition and to have materially increased
the membership during the past year. Charles H. Peck, ex-
Superintendent of Public Buildings, was electedan honorary
member. The president was authorized to appoint a commit
tee of three to revise the bylaws of the Exchange and to re
port at the meeting in February.
The balloting for officers resulted in the election of Wil

liam E. Griffin, president ; E. J. Cross, vice-president, and
George W. Carr, treasurer. The trustees elected for two
years were Elwood Adams, A. P. Bobbins and C. A. Colburn.
The annual banquet, for which extensive preparations

had beenmaking for some time, was held at Hotel Overlook
in Charlton, Tuesday evening, January 26, the members
meeting at the Exchange rooms in the afternoon and then
proceeding by special cars to the destination. Unfortunately
the evening was very stormy, a young blizzard being in prog
ress, so that the members were late in reaching the hotel.

principal address of the evening was by Attorney Henry P.
Herdman. who discussed " Municipal Building Inspection."
He referred among other things to the importance of the sub
ject to every citizen of Zanesville and pointed out that the
practical question confronting the Exchange was what could
be done to better the conditions in the city.
After the subject had been discussed by several others, it

was voted to appoint a committee of five to co-operate with
City Attorney Pugh. in drafting an ordinance relative to
the erection of buildings. The chair was instructed to ask
the members of this committee to insert a clause calling for
brick, stone or concrete buildings within a certain radius of
the center of the city.
After Colonel F. F. Spangler had occupied a few minutes

in discussing the condition of affairs in general in the city, the
members adjourned to the dining room, where a luncheon
was served and the remainder of the evening devoted to
social mattters.

Notes.

The Builders' Association of Boston, Mass., held their an
nual banquet on the evening of January 28, at Rathbone
Hall, Roxbury. A number of representative membersof the
trade were present, and among the speakers of the evening

Vou^ **.r=

"*3 o o

i^> ,^> v o u t^^ /-i i a, ►—i T o t-

Facsimile of Invitation to Banquet of the Builders' Exchange, Worcester, Mass.

This, however, did not detract in the least from the pleasure
of the occasion, the storm seeming to have the effect of ren
dering appetites all the more keen. The menu was of a sub
stantial character and the members did full justice to the
good things that were set before them.
The invitation to the banquet was of a unique char

acter and was sent out in the form of a blue print, a re
production from the original being presented in the accom
panying illustration. The designer was Herbert C. Wilson
of the George W. Carr Company, concrete engineers, and was
executed by A. J. Wallace, their draftsman. There were no
set speeches or formal toasts, but good fellowship reigned,
and the short talks were interspersed with solos by Louis
Kelso Brennan and music by Normand's orchestra.
When the evening's entertainment had been concluded,
the members again filled the cars for the homeward trip,
reaching Worcester in the wee hours of the morning, all re
gretting that they must wait another year before the next
annual banquet of the Builders' Exchange. The committee
having charge of the affair consisted of George C. Cleveland
and Herbert Winslow, who are entitled to great credit for
the successful manner in which the affair was carried out.

Zanesville, Ohio.
The members of the Builders' Exchange held the regular

quarterly meeting and banquet in their rooms in the People's
Bank Building, on the evening of January 29. President
Queisser made a few remarks, in which he set forth the
business and purpose of the meeting and also made some
comments on the commmunication received from the Na
tional Convention. Secretary Bnker presenteda report show
ing the Exchange to be in a most flourishing condition. The

were Thomas F. Mahan, J. W. Pratt and Julius Johnson,
of the Quincy Builders' Association ; Charles Redman and
C. C. Chisholm. The officers in charge were President T. E.
Jones, Vice-President J. J. Welsh, Treasurer Herbert Deck
er and Secretary Carl Creber.
The Builders' Exchange League of Pittsburgh, Pa., held a

meeting on January 12, when officers for the ensuing year
were elected as follows : President, Samuel Francis ; first
vice-president, J. C. Wilson; second vice-president, Scott A.
White ; treasurer, T. J. Hamilton, and secretary, E. J\
Dietrich.
At the annual meeting of the Builders and Traders' Ex
change of Lancaster, Pa., held the last week in January,
Joseph S. Zook was elected president : George Gesell,
Samuel H. Bally and Andrew Kramer, vice-presidents; H.
H. Moore, treasurer, and William A. Brunkman, secretary.
Frank S. Evarts was elected trustee for three years, J. V.
Wise for two years, and Charles Binkele for one year.

The lockout in the building trades, which for nearly a
month paralyzed the industry in Paterson, N. J., was called
off on January 20, after a conference between committees
representing the Master Builders' Association and the United
Building Trades Council. The difficulties were arranged by
finally agreeing that all disputes arising in the building trades
in Paterson shall be settled by arbitration, as provided for in
the several agreements between the unions and their em
ployers. No strike or lockout is to be ordered pending a de
cision of the arbitrators. There is plenty of work in pros
pect for the coming season, and both contractors and men
are anxious to have matters settled so that there will be
nothing to interfere with active operations.
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LAYlNG OUT ClRCULAR ARCHES lN ClRCULAR WALLS/— XV.
By Chab. H. Fox.

WE
now take up the consideration of the second
method of constructing templates, &c In the

cutting of the stones by the method described in the pre
vious issue the convex surface of the face is that first
formed and to the direction given by this surface the
required lines are obtained. By the method now to be
explained either of the surfaces—that is, of the face,
soffit or joints —may be the ones first formed. In order
to accomplish this in a systematic manner templates
other than those already constructed are necessary. One
set of templates is necessary to form the surface of the
soffit, or, if the joint surface be that first formed, tem-

those required for No. 3 stone. . The space oc
cupied at the directing curve by the soffit sur
face of the stone in question is shown in D' 3' C
at the right side of Fig. 138. This understood, divide
D' C into any number of equal parts, as shown in C, 5', 3',
&c, and from each point parallel with the center line
produce lines meeting the opening line in the points C,
5, 3, &c Through each point produce the radials C I,
b k, 3 /, &c Then square with C I draw C D' and I m.
Now in Figs. 143 and 144 set off C, 5, 3, &c, equal re
spectively to C, 5', 3', &c, and I, k, j, &c, of Fig. 137.
Then in Fig. 138 draw the horizontal C 7. In Figs 143

Fig. 137—Plan View.
Fig. 138.—Directing Curve.

Fig. 145.—TemplateRequired to Work Draft of Springer.
Fig. 147.—Template Required to Work Drafts at Oblique Lines
C 8 and C 11at ConvexFace of StonesNo. 2 and No. 3.

Laying Out Circular Arches in Circular Walls.

plates are required to give the proper direction in which
to form the cylindrical surface of the face.
When, as may often be the ease in practice, the soffit

surface is the greater one, that should be the surface
first worked ; but, owing to the twisted form of the sur
face in question, it has heretofore been too difficult a
problem for the majority of cutters and draftsmen to
successfully solve. In the construction of the templates
now for the first time exhibited all rule of thumb meth
ods have been done away with, and the templates are
developed by means of some well-known geometrical
principle. They are also applied to the stones in a sys
tematic method, and to their direction the warped sur
face of the soffit may be as readily formed as that of the
soffit of a right arch in a plane surface wall.
In Fig. 137 is shown the plan, and in A C E, Fig. 138,

the directing curve of the soffit. To construct the tem
plates required to give the direction for working the
surface of the soffit we will take, for example,

• Copyright, 1902, by Charles Horn Fox.

and 144 set off 5' 5, 3' 3, &c, equal respectively to the
corresponding projections of Fig. 138, and through the
points thus obtained trace the curves, as shown.
In Fig. 143 make D 6 of any length, and parallel

with a chord line joining C D draw o 6. Now in Fig.
144 set off C o equal with D 6 and parallel with a b of
Fig. 143 draw o 6 of Fig. 144. In order to project the
diagrams correctly the base lines of the diagrams are, of
course parallel with each other. This completes the
templates as required in order to work the soffit surface
of No. 3 stone. In a similar manner may the templates
as required for a similar purpose at the soffit surfaces of
each stone be developed. Those required at the soffit of
the keystone are shown in Figs. 141 and 142.
After the soffit surface is formed other templates are

required to give the proper inclination or angle which
the surface in question may make with the joint surface.
These may be projected as follows : Transfer to Fig. 143
the angle d' C d, equal with that of d' D d of Fig. 130.
This completes the template required.
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Having now explained the construction of templates

correctly projected, we will in a few words explain the
construction of templates that for all practical purposes
are sufficiently correct. The readers may readily prove
the approximations by constructing the two sets and
comparing one with the other. Having, as shown in
Figs. 139 and 140, projected the curves of the soffit of
the outer and inside face molds, draw in Fig. 139 the
chord liues B C, C D, and D D. Then, the base line of
Fig. 140 being parallel with that of Fig. 139, draw 6 c,
c d, and d d, respectively parallel with the chord lines of
Fig. 139. This gives in one operation the templates re
quired. The angles C B 6, D C e, &c, are, of course,
affixed to the templates as before. At No. 1 stone, in
stead of drawing the chord lines, a line, as 11 J, 1 h, of
Figs. 139 and 140, drawn at right angles with the base
line, will give the templates desired, the construction of
which will be apparent from the drawings.
In a radiant arch, which may have a rubbed or tooled

(ace, after the joint and soffit surfaces are formed, other
templates than the above are required to give the proper
direction for forming the cylindrical surface of the face.
If soffit molds are developed, the templates, Figs. 146 and
147 of this plate, are not required ; but as they may be

Strictly speaking, the templates just projected are
only approximations, as when the face molds are
wrapped around the cylindrical surface of the face the
right lines B g, &c, are projected in curves ; but in prac
tice the difference is so very small as to be hardly per
ceptiblt. We may further remark : The template, say
that of Fig. 147, will also give the direction for forming
the surface of the face of No. 2 stone by simply applying
the template to the top joint surface and to the line C 8 :
for the line 8 11 makes a constant angle with the base
line of the cylindrical surface; therefore, the section is
similar and equal at both lines C 8 and C 11. The same
remark also applies to the template of B g; it may be
made use of to give the direction for forming the face
of the springer. One template may, therefore, be made
use of to give the direction for forming the face sur-

+' JL_4"

alMd
No.4a

Fig. 142—Template Required
to Work Soffit of Keystone.

I

Pig. 144.—Template Required
to Work Soffitof StoneNo.3.

Fig. 130.—ConvexFace Molds.
Fig. 140.—ConcaveFace Molds.

Fig. 141—Template for Work-
No.C ing Soffit and Joint Surfaces

of Keystone.

Fig. 143 —TemplateRequired to Work Joint Surfaces of Stone
No. 3.

Fig. 140.—Template Required to Work Draft at Oblique Lines
B g and 6 of StoneNo. 2.

Laying Out Circular Arches in Circular Walls.

constructed in a less time than it may take to develop
the soffit molds, it is far cheaper to project the templates
of this plate.
We will here explain the construction of the template
of Fig. 147, which is that required to give the direction
for forming the face of No. 3 stoue. In Fig. 139, square
with the normal joint line C c, draw C 11, then parallel
with the base line draw 11 12. Now in Fig. 137 set off
C d, equal with 11 12 of Fig. 139, and square with C I
draw the tangent C 11. Divide C d into any number
of equal parts, and parallel with C I draw d 11'. Then
set off C" 11' equal with C 11 of Fig. 139, and in the man
ner fully explained for the similar constructions project
the ordinates and trace the curve. Then, drawing C" 12
square with C" d, the construction of the template may
be completed.
In a similar manner may each template desired be

projected. That required at the oblique line B g of
Fig. 139 is shown in Fig. 146, and may be developed
from the direction given in F p, &c, Fig. 145, equal with
H f of Fig. 139.

faces of two adjacent stones. Do not fail to place some
letter of reference upon the templates ; this rule will pre
vent many mistakes arising when cutting the stones, if
strictly followed.

A short time ago there was filed with the Bureau
of Buildings iu the Borough of Manhattan, Greater New

York, plans for a 12-story fireproof apartment house

to cost $800,000 and to be erected on Broadway and 69th

street in accordance with drawings made by Mulliken &

Moeller. The building will have a frontage in Broad
way of about 152 feet and a depth of 91 feet. The
facades will be of limestone, brick and terra cotta.

The annual meeting of the Master Builders' Associa
tion of Providence, R. I., was held February 4, at which
reports were made by the officers and committees of the
organization. The election of officers resulted as follows :
President, Herbert L. Hemenway of Providence; vice-
president, B. F. Smith of Pawtucket ; secretary and
treasurer, Edwin G. Penniman of Providence.
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A DWELLlNG OF UNlQUE CONSTRUCTlON.

A
MOST striking example of the way in which field
stone and boulders may be utilized in the construc

tion of a dwelling house is found in the residence erected
not very long ago by Charles F. Lumis, the well-known
writer upon Indian life, at Los Angeles, Cal. A view of
this house is presented herewith, the picture being a
direct reproduction of an excellent photograph taken for
our purpose. The smaller picture upon the page which
follows shows the main entrance to the house, with its
double doors of quaint architecture. The building was
erected by Mr. Lumis, with the help of one or two In
dians, and stands on a 3-acre plot which has been trans
formed into a rustic park. The walls are 4 feet in thick
ness, constructed of boulders, or what would be termed
in the East " field stone," of every shape and color, placed
in the wall just as they were found and held in place by
cement. The low flat roof, which is used as a promenade,
is supported by unhewn timbers of oak, which stretch

contains 2o0,450 pieces of wood of different shapes and
colors, gathered from all over the world, including the

famous Amarand wood found only in the Philippines.

It was four months from the time work was commenced
on it until the table was finished. It is said it will be
exhibited at the St. Louis Exposition.

Wages and Shop Rules of House Painters'
Association.

We take pleasure in presenting herewith the scale of
wages and shop rules recently adopted by the Master
House Painters' and Decorators' Association of Pitts
burgh, Pa. The scale is especially interesting at this
time, more particularly in view of the situation existing
in the building trades of the city.
Article I. That eight hours' work on the job shall con

stitute a day's work. Regular working hours shall be

Genera! View of Resldenceof C. F. I.umis, at Los Angeles. Cal.

.l ihrillinii of Unique Construction.

from wall to wall. The doors are hewn out of heavy

plank, no two being alike, and placed without regard to
symmetry. The windows, as may be seen from an inspec

tion of the general view of the building, are varied in
shape and size.
It is, perhaps, inside the building that the most unique

features are to be found. The living room, which is on
the ground floor, has a collection of art works, curios
and relics, with landscapes by Keith, flower pieces, Nava
jo blankets, &c. All is odd and original, yet homelike
and suggestive of comfort. The upper floor is the au
thor's workroom, and this is reached only by an outside
stairway which does not show in the picture. It has one
large room, containing a library of rare and expensive
books and documents, early works and prints, while at
the head of the stairs is a small anteroom containing
many rare relics of the early civilization dating back
to the times of the Aztecs.
Architecturally the house might properly be desig

nated as a freak, owing to the fact that it has been con
structed without any special regard to those particular
points which an architect would consider necessary in
order to produce a harmonious whole.

It is stated that a man in Richflelu, Wis., has com
pleted a table 30 x 40 inches and 30 inches high, which

from 8 o'cloi-k a. in. until 12 o'clock noon, and from 12.30
to 4.30 o'clock p. m.
Article H. Sec. I. When a workman works overtime

he shall be allowed time and half time, excepting when
employer desires to work double turn, and in such case
the employer reserves the right to employ two sets of
men, one for day turn and one set for night turn, each
at single time.
Sec. 2. Workmen shall be paid double time for Sun

days and the following legal holidays: July 4, Labor
Day and Christmas Day.
Article IH. Employers shall employ apprentices as

may be determined by each association.
Article IV. Where the unions cannot provide the em

ployers with first-class mechanics to execute their work
the employer reserves the right to employ whom he
pleases for the proper execution of his work.
Article V. The rate of wages for journeymen or me

chanics shall be 42% cents per hour.
Article VI. All employees shall be paid in full each
week or not to exceed two weeks, but when a journey
man is discharged he shall be paid on the day of his dis
charge.
Article VH. All car fare over 10 cents shall be paid

by the employer.
Article VIH. When men are sent from the city to

work it is agreed that the employers pay one-half of
married men's board and all traveling expenses.
Article IX. Any shop employing seven journeymen

on an average during the year will be entitled to have a
foreman, who need not be a member of the union, and
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who may work at any branch of the trade as the occasion
requires. No shop to have more than one foreman.
Article X. This scale and shop rules to continue In

force from January 1, 1904, until December 31, 1904.
Article XI. The workmen shall not order a strike on

a shop or a job on any dispute or misunderstanding, but
any dispute or misunderstanding shall be referred to the
Executive Committee of the employers' association and
the union of workmen, and in case they fail to agree, the
dispute shall be settled by arbitration, the employer to
select one man, the uniop or workmen one man, and these
two a third man. The decision of these three shall be
accepted as final.
Article XII. That should either party to this agree

ment desire any change in this scale at its expiration,
three months' notice prior to the termination of this scale
is to be given the. employers or workmen, stating specific
ally, in writing, what change is desired, otherwise this
agreement is to remain in full force for another year.

E. R. Cluley, Secretary.
A. C Happ, Chairman.

SPECIAL ARTICLES OF AGREEMENT.
That the employees return to their respective shops

as prior to the commencement of this difficulty and that
the settlement shall be without prejudice to either em
ployer or employee as at present working.
It is hereby agreed that the Painters' District Council

View of the Main Entrance to the House.

A Dwelling of Unique Construction.

of Allegheny County, Brotherhood of Painters, Decorat
ors and Paper Hangers of America, will not support any
sympathetic strike ordered by the Building Trades Coun
cil between now and the time of our withdrawal from
the Building Trades Council at the expiration of the
present quarter, March 31, 1904.

Master Painters' Assocla- Painters' District Council,
tlon.

A. C. Rapp, President.
E. R. Cluley, Secretary.
John Dewab.
J. F. Sexaner.
E. T. Graham.
Thos. Lane.

Brotherhood Painters and
Decorators.

On as. E. Kresslino,
President.

E. A. Eisel, Secretary.
D. S. Omo.
Homer Schrecengost.
Thomas Little.
John St. Legeb.
Frank E. Smith.
Geo. F. Henwek.

Roofing Materials in Colombia.

According to an official report of United States Con
sul General Alban G. Snyder of Bogota, Colombia, no tin,
sheet iron or other metal roofing is used in the vicinity
of Bogota, on account of the high freights and the diffi
culties of transportation along the rough mule tracks
that serve as roads in this country. The roofing uni
versally used is a tile, semitubular in shape, much re
sembling in composition and form one of the ordinary
sewer pipes used in the United States, cut in half length
ways. Along the rivers and on the coast corrugated iron

is much used; in Antioquia shingles are used. The tile
roofing is not painted, nor is it the custom to paint the
shingles or corrugated iron roofing ; in fact, there is very
little of what we call painting done in this section, with
the exception of the woodwork of houses. Most houses
are built of brick, loosely put together without mortar
and then plastered over smoothly on the outside. This
is frequently whitewashed and sometimes painted over
with a substance similar to our calcimine. The colors
used are white, dark yellow, pale blue, pink and terra
cotta.

Stone, Lime and Cement Associations Meet.

Three conventions in Chicago and one in Pittsburgh,
almost simultaneously, brought together all the leading
producers of cut stone, quarried stone, cement and limy

for a discussion of present conditions in their trade, for
regulation of output and for placing themselves in a posi
tion to meet and overcome any unjust demands made fcy
labor.
The National Cut Stone Contractors' Association was

formed at a meeting held at the Grand Pacific Hotel, Chi
cago, January 20 and 21. At the meeting were repre
sented 22 cities in 15 States, from Colorado to the At
lantic Coast. The objects of the organization are stated
as follows : " To promote and protect the interests of its

members and further the use of stone as a building ma
terial ; to use our united efforts to cheapen the cost of
cut stone, so that it may be used in preference to substi
tutes; jointly to meet labor as local conditions can be
best served, always treating labor fairly, believing in

arbitration and conciliation ; to encourage the formation
of associations of cut stone contractors, all in conformity

with the laws and Constitution of the United States ; but
there is no intention, nor shall there be any action on the
part of the association to control or in any way to deal

with prices or restrict competition." The following officers
were elected : President, Charles H. Isele, Peoria, 1ll. :
first vice-president, George Dugan, Bedford, Ind. ; second
vice-president, R. E. Harrsch, Chicago; secretary, Henry

Struble, Chicago ; treasurer, J. W. Melville, Pittsburgh ;
Executive Committee: S. W. Lederer, St. Louis; E. I'.
Giberson, Brooklyn ; Fred. Andres, Milwaukee ; Albert
Shaw, Omaha; Peter Gray, Philadelphia.
The Central Cement Association held its meeting at

the Grand Pacific January 21. It was not an annual
meeting, but a special meeting called for the purpose of
adjusting the business of the members of the association
to present trade conditions. It was decided at the con
vention that no member should quote on cement for future
delivery. This is understood by the trade generally to
mean that prices will be advanced shortly.
The first annual meeting of the Quarry Owners' Asso

ciation, which was formed a year ago, was held at the
Grand Pacific on January 21. During the interval of a
year the membership has grown from 50 to 125 members,

representing the largest quarry interests all over the

United States. No definite plans were arrived at, though
general discussions were entered into as to improved

methods and machinery in quarry practice, and members
from various points reported trade conditions there,

prices prevailing, the attitude of labor and the state of the
trade generally. While it is not possible for the associa
tion to take an active hand as a body in the settlement
of labor difficulties, its influence will be directed toward
securing a fair and equitable solution of all troubles of
this kind. It was decided that the next meeting should
be held in June, although the place was left for the Board
of Directors. The following officers were re-elected :
President, D. McL. McKay, Chicago; first vice-president.
W. H. Wallace, Bay Port, Mich. : second vice-president,
F. A. Brown, Aberdeen, S. D. ; third vice-president, S. M.
Hall, Bucyrus, Ohio; E. H. Defebaugh, Louisville, Ky.,
secretary and treasurer.
The National Lime Association met in Pittsburgh
January 19 and 20, working along very much the same
lines as the other associations above named.
While there was no acknowledged connection between
the simultaneous meeting of these four allied interests,

it seems to be generally understood that they will work
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in harmony with each other wherever possible, particu
larly in the matter of coping with labor' demands.

New Publications.

A Manual of Mechanical Drawing. By Philip D. John
ston. 65 pages, £% x 7% inches, and two folding
plates. Novelty Cloth Boards. 134 illustrations.
Published by the David Williams Company, 232-238
William street, New York. Price, $2.
Mr. Johnston is the superintendent and mechanical

engineer of the West Point Foundry, and has had the
long experience both as a draftsman, engineer and in
structor in mechanics to make him peculiarly well quali
fied to realize what is best in mechanical drawing prac
tice, and thoroughly competent to prepare a work for the
guidance of students of the subject. The aim has been to
combine accuracy with modern progressive methods and
approved systems, so as to place within the reach of the
student a source whence he may derive a practical ground
work upon which he may place dependence as to its con
formity to modern drawing room practice. Starting with
.entirely elementary matters, such as general geometric
definitions, illustrated by diagrams, the subject is pro
gressively treated, using in all cases examples of most
practical nature, and finally reaching the higher grades of
work which may be expected of the mechanical drafts
man. All attempts at combining with the essentials of
•drawing itself more than the merest rudiments of ma
chine design are very sensibly omitted. The aim of the
work is to assist, so far as is possible, the process of at
tainment of proficiency as a simple draftsman, leaving the
matter of engineering calculations for intelligent design
to be derived from independent sources.

Reinforced Concrete. By Armand Considere. Trans
lated by Leon S. Moisseiff, C.E. 188 pages, 6x9
inches. Profusely illustrated. Bound in cloth boards.
Published by the McGraw Publishing Company. Price,
post paid, $2.

This work presents essentially a compilation of re
ports of experiments conducted by the author with a view
to determining data from which to derive laws and for
mulas relative to the properties of reinforced concrete.
The experiments reported cover a period *of four years,
and were evidently of a very exhaustive nature. The ex
tensive use of reinforcement in concrete structures, so as
to bring this material within a field of application more
nearly approaching that of other building materials, has
led to the derivation of various rational yet empirical
formulas based quite generally upon the assumed analogy
"between the action of reinforcing bars in concrete to that
-of similar rods used in connection with timber construc
tion. These empirical formulas, although useful and suffi
ciently accurate for types of construction wherein simi
larity in form and nature of stresses exists between the
concrete and simple timber construction, do not follow
when special and peculiar forms of work, to which the
new material is peculiarly adapted, are entered upon.
The seven publications of the author form the titles of
the seven chapters in his book. The first chapter deals
with " Reinforced Concrete in Bending," and discusses
the various phases of the subject, including the influence
of reinforcing on concrete, the resistance and elasticity
-of the materials used, the influence of the proportions of
reinforcing used and of the quality of the materials,
costs of different types of beams and their action under
different kinds of loading, &c. Chapter H has for its
subject, " The Deformation and Tests of Reinforced Con
crete Beams," and in it the laws of deformation of con
crete in compression and under tension, the effect of
repeated stresses, and various other phases of the ques
tion are considered. Chapters IH to VI, inclusive, deal
respectively with " Effects of Changes in Volume of the
Concrete." "Tensile and Compressive Resistance of Re
inforced Concrete to Shearing and Sliding," " Effect of
Cracks on Stresses and Deformations." In Chapter VH
extended consideration is given to "The Compressive
Resistance of Reinforced and Hooped Concrete." In this
chapter are recorded the results of experimental re

search, the general properties of hooped concrete con
struction, with practical rules for its computation, &c.

Hendricks' Commercial Register of the United States.
1300 pages. Size. 8 x 10Vi inches. Bound in heavy
board covers. Published by Samuel E. Hendricks
Company. Price, $(i. postpaid.

This is the thirteenth annual edition of a well-known
reference work devoted to the interests of the architec
tural profession, as well as to the building, mechanical,
engineering, contracting, electrical, railroad, iron, steel,

mining, mill, quarrying and kindred industries. It con
tains over 350,000addresses and names, more than 12,000

classifications and full lists of architects, contractors,
builders, carpenters, as well as the manufacturers of
and dealers in everything employed in the manu
facture of material, machinery and apparatus used
in the industries indicated, from the raw ingredient to
the manufactured article and from the producer to the
consumer. The matter is arranged in alphabetical order,
both as regards the names of individuals, cities and
States. There is also an index of the contents, as well as
an index of advertisers, the latter appearing at the end
of the volume. The entire work is compiled with a great
deal of care and attention, and constitutes a valuable
buyer's reference for the architect, engineer, contractor,
manufacturer, jobber, &c.

Making Concrete Walks.

Some interesting comments relative to various meth
ods of making concrete walks are presented in an article
by George H. Bragg in a late issue of the Stone Tradea
Journal. The author's remarks have such a bearing upon
the subject as to warrant the reproduction of the following
extracts for the perusal of our readers :
Concrete flags for footpaths are made by three meth

ods—namely, vibratory machine, hydraulic pressing plant
and hand labor in wooden molds. The latter method may
be dismissed as inefficient and obsolete.
The manufacture at Threlkeld is carried on in two

buildings, each 300 feet in length by 33 feet in width, com
prising a cement store capable of holding 400 tons and
large mixing platforms. The aggregate, consisting of

%-inch crushed granite with a small proportion of fine, is
run in tube direct from the crushing machines into these
buildings, where it is elevated in buckets into a hopper,
placed above the mixing platform, to facilitate the meas
uring in boxes of proper dimensions. The requisite pro
portion of Portland cement is then added, and all is thor
oughly turned over and mixed in a dry state with a three-
pronged fork. This material is then introduced into a
square mixer, with tubular projections, where it receives
the necessary quantity of water (about 22 gallons per
cubic yard of concrete). On emerging from the mixer
the concrete is lifted by hand into molds placed on a
vibratory table, which not only efficiently and quickly
consolidates the material, but thoroughly expels any air
bubbles which rise to the top and disperse. The molds,
made of timber and lined with zinc, give a perfectly
smooth face to the flags ; and before being filled the bot
toms of the molds are rubbed with an oily concoction to
prevent the cement from alhering to them. After filling,
the molds are transported on bogies along the floor of
the building, where they are stacked in tiers and ac
curately leveled and troweled on the surface before the
concrete has had time to set. The flags are allowed to
remain, at least, four to five days before they are dis
charged from the molds, and place in the open air to
mature for at least 12 weeks. Under the methods just
described the material retains every particle of cement
originally introduced into it, and owing to the well-known
property of cement all superfluous moisture is thrown
off after it has taken up what it requires.
When flags are made under hydraulic pressure the ag

gregate consists almost entirely of very fine material, and
it is a well-known fact that too large a proportion of fine
sand reduces the strength of the concrete. It is then more
like a coarse, spongy mortar and less like an artificial
stone ; and it is more pervious to damp and, of course,
frost. The only thing in its favor is that it is much
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easier to obtain an apparently better result. A certain
amount of fine material is required to fill the interstices
between the larger portions, or the concrete would have
a honeycombed appearance. The best aggregate is that
which has the largest number of angles, say from %-inch
mesh graduating down to pieces not larger than coarse
sand ; and it enables perfect bonding to take place. If
the material used is all fine the matrix or cement has too
many particles to join together, and the absence of larger
portions prevents the bonding that they should impart
to the mixture. The writer had experience with one of
the first hydraulic presses introduced, and found that
under pressure the water expelled from the flag carried
with it the best and finest portion of the cement, which
was consequently wasted.
In some works the concrete flags are immersed in a

solution of silicate of soda, but it is very doubtful whether
it is of the slightest benefit, as after a month's soaking
the solution only penetrates to a depth of the thickness
of a thin veneer. The idea is to form calcium silicate,
but granite is not sufficiently porous to absorb any
of the liquid, and in Portland cement the calcium is
mostly in the form of calcium silicate already.
The flags are generally made of 2 feet gauge, and in
lengths advancing every 3 inches from 1M, up to 4 feet.
Architectural concrete in the form of window sills, heads,
jambs, steps, &c, are made in a similar manner and to
any design. The material weighs about 16 pounds per
cubic foot, and the crushing strain of a well seasoned
flag, 2 inches thick, is 389 tons on a square foot. An
idea of the weight carrying strength of a flag 2% inches
in thickness and 2 feet square was placed with 1 inch
of bearing on two sides only, and weighted with iron
blocks distributed over its surface, the flag sustained a
total weight of 26 cwt. before it broke.
Granite concrete flags have the following advantages

over York and other stone—namely : They are more
durable ; the material is of the same hardness through
out, thus insuring uniformity of wear ; they are of even
thickness ; no dressing of joints is necessary, so that there
is no waste in cutting; and there are no laminations or
scalings.

Practical Lessons in Electricity.

Under the above title the American School of Cor
respondence, at the Armour Institute of Technology,
Chicago, 1ll., has issued four of the 45 regular text books
used in the electrical engineering course of the school,
bound together in convenient form and finely printed
and illustrated. These comprise " Elements of Elec
tricity " and "The Electric Current," by L. K. Sager;
" Electric Wiring," by H. C. Cushing, Jr., and " Storage
Batteries," by F. B. Crocker, head of the electrical de
partment of Columbia University. The purpose of the
volume is to give the public an opportunity to judge of
the standard and the scope of the instruction offered, the
elementary instruction being illustrated by the first half,
and the advanced instruction by the second half of the
book. While issued primamily to demonstrate the char
acter of the text books of the school, the volume has in
itself enough practical information to make it a valuable
addition to the library of the electrician, be he expert or
beginner.

Anecdote of R. M. Hunt.

Mr. Hunt was in Paris one time on a visit, and walk
ing with a French architect through the Louvre, when
the two chanced to meet a Londoner whom his friend
knew. Mr. Hunt was introduced, but the Englishman
did not catch the name. After some conversation, partly
in French and partly in English, Mr. Hunt chanced to
speak of his New York office, when the Londoner ex
claimed : " I say, but you are enterprising ! So you
have a New York office, too? "

"Why on earth shouldn't l?" replied Mr. Hunt with
such quickness that it almost cut the Britisher short.
"Yes! yes! But isn.t it a bit odd that a Frenchman

should have a New York office? Don't — "

"Frenchman! Whew!" and Mr. Hunt drew in his
breath, as if to whistle. " My dear fellow. I'm a Yankee.

dyed in the wool, a yard wide, a full fledged, brimful,
running over, from my hair down, from my soles up

Yankee—an American —an American Yankee!"
The words followed each other with such cyclonic

force that " it blew away the London fog," as Mr. Hunt
expressed it in telling the story afterward. —N. Y.
Tribune.

The National Sash Weight Manufacturers' Associa
tion held their annual meeting in Philadelphia on Feb

ruary 2, which was followed by the annual dinner at

Boothby's, Thirteenth and Chestnut streets. The elec

tion of officers for the ensuing year resulted as follows:
President, Elmer E. Brown of E. E. Brown & Co., Phila
delphia ; vice-president, Henry Doerr of the Western
Foundry & Sash Weight Company, St. Louis, Mo., and

secretary-treasurer, J. C. Brainerd of the Johnson & Jen
nings Company, Cleveland, Ohio. After considerable de
liberation, Cleveland, Ohio, was selected as the place

for the next annual meeting.

The Weber & Kranz Company of Chicago, 1ll., have
completed the plans for 101 new houses, to cost $300,000,

which will be erected in their North Edgewater and High
Ridge subdivisions. J. M. Carlson will erect 18 houses
at Rogers Park, Chicago, to cost $90,000, and J. J. Bar
bour 8 houses in the same suburb to cost $40,000.
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In flDemoriam

No truer friend than John S. King ever lived, nor a
man whose integrity was more absolutely above sus
picion. For forty-seven years, from boyhood to the
threshold of old age, we have walked hand in hand
through prosperity and adversity in uninterrupted
friendship and mutual confidence. Of almost the
same age, we began our business life in the same
printing office in 1857, and ever since, except when
his service in the Civil War or the temporary absence
of either separated us, have passed our days side by
side at adjoining desks.
He was able and indefatigable in business, genial
and generous in every relation, modest and forgetful
of self, true and absolutely just. He never counte
nanced or even had patience with a mean or ques
tionable act, and was therefore universally regarded
as the embodiment of honor and fairness. He will be
mourned by hosts of friends and will be long remem
bered as a man without reproach.
To me his loss makes a void which can never be
filled. i am proud to have been thought worthy of a
friendship such as is seldom the good fortune of any
man.
in admiration of his life and character, in thank
ful remembrance of what he was to me through
nearly my whole life, in grief for the loss of my com
panion in all the vicissitudes of fortune,

i am, sadly,
David Williams.

Building on a Percentage Basis.

A matter which is the cause of more or less com
plaint on the part of contractors is the growing prac
tice of building on the percentage basis. The conten-
tention is that this sort of contract work has a strong
tendency to encourage labor in placing too high a mar
ket value upon their work. Such an instance was the
work on the residence of a very wealthy man in New
Tork last season, where all work done by the contractors
was on this basis. A monthly statement of expense was
madeby them and they received checks for the amount,
plus the agreed upon commission, which is generally 10
per cent, This was a " rush " job, and most such con
tracts are placed with time as an important element.
The contractors naturally pay the maximum of wages.
They can afford to. In fact, they can hardly afford not
to do so, because nothing must be put in the way of com
pleting the building at the earliest possible moment. And,
again, the larger the pay roll the larger the commission
of the contractor. More and more, individuals and insti
tutions are each year building on the basis that the best

is the cheapest in the long run. Such men formerly had
the work done by the day. The percentage basis of con
tract work is taking the place of the day system, and
contractors who are not usually favored with this sort
of work, and even some of those who accept it, regret
the tendency to pay such high wages. The same contractor
who pays a fancy wage on such a contract will not figure
his labor nearly so high when it comes to a competition
for the ordinary contract. Labor, however, fails to see
the difference, and trouble is apt to follow. The fear is
that, as time goes on, the percentage basis will grow in
favor until it will determine the scale of wages for all
classes of contract work. This season there will be less
cause to worry, probably, because there is not likely to
be enough work to go around among the artisans, unless
present indications fail. Not that there will not be a
good deal of building. The field of municipal work is
quite up to the average, and perhaps better than it has
been in some recent years. Considerable residential
property will go up, and most cities have some business
blocks planned for 1904. On the other hand, manufac
turing building will be less in most lines. On the whole,
the labor unions will probably regret that they caused
so many strikes in the building trades last season.

Some Lessons of the Baltimore Fire.

Investigation of the results of the recent fire in Balti
more have brought out so many valuable facts in connec
tion with the effect of fire upon modern buildings that the
disaster, great as it was, may ultimately be found to have
been a blessing in disguise, not only to the stricken city
itself in the substitution of handsomer and safer build
ings for those destroyed, but to the country at large. A
large number of the most prominent engineers, architects
and others interested in building have been studying the
effects of the fire on the spot, and the experiences gained
are likely to lead to the correction of some weaknesses
which have been connected with the methods of fire proof
buildings as heretofore followed. While the fire has fully

demonstrated that the modern system of steel frame con
struction for large buildings is generally sound, there are
some details of the equipment of fire proof buildings
which the Baltimore experience has proved incorrect.
Thus, in the many interesting pictures presented in the
leading article this month, and in connection with our
half-tone supplemental plates, the method of running
pipes in skyscrapers is shown to be absolutely faulty. The
lack of insulation of the metal pipes carried up alongside

steel columns caused the pipes to expand with the heat so
as to burst the external fire proof coverings and expose
the steel columns to the direct action of the fire, with dis

astrous results. The excellent service rendered by metal
or other fire proofing materials in protecting a building,

or at least retarding the action of the fire upon it, as com
pared with the results of the fire on roofs covered with

more inflammable materials, was splendidly demonstrated

in Baltimore, where buildings with non-fire proof roofs

were destroyed, while structures alongside them which

were protected by non-inflammable coverings wore saved.

As a result, the architects who are making plans for new
buildings in Baltimore in almost all cases are specifying

metal or other fire proof roof coverings. This should
mean a large increase in the demand for metal roofing

not in Baltimore alone but also in other places \vher'

roofs are in danger of being ignited by flying sparks when

neighboring buildings are on lire.



100 April. 1904CARPENTRY AND BUILDING.

Wages and the Cost of Living.

The frequently repeated "statement that the cost of

the necessaries of life in this country has increased in

the past few years in a much greater ratio than the

advance in wages during the same period seems to be

disproved by official statistics contained in a bulletin

lately issued by Commissioner Carroll D. Wright of the

United States Bureau of Labor. The statistics referred

to are given in a report of the cost of living, based upon

figures of income and expenditure furnished in detail by
2567 families in thirty-three States, representing the lead

ing industrial centers, and are the result of an investiga

tion extending over a period of several years. The fig

ures show that while the cost of food and other neces

saries, considered as a whole, reached its highest point in

1902, the average for that year was only 10.9 per cent.
above the average for the ten year period, 1890 to 1899.
Compared with 1896, the year of lowest prices, the cost
in 1902 showed an increase of 16.1. Comparison of these
figures with those recently presented in a Census Office
report of average wages in the industries of the country
during the past decade shows that the general advance in
wages in the leading industries has fully kept pace, and
ln some cases has even exceeded, the increased cost of
living. Since these statistics were gathered wages in
many of the industries have been reduced below the high
level they reached in the past two or three years ; but, at
the same time, the price of most of the necessaries of life
has also fallen, and the general tendency continues down
ward. After all, it is reasonable to assume that wages
and the cost of living are apt to rise or fall in pretty close
correspondence. When the purchasing power of the peo
ple is large and the demand for commodities excessive,
the price of such commodities has a natural tendency to
rise, and vice versa, exception, of course, being made in
the case of high prices caused by scarcity or failure of
crops or other supplies which come into the category of
necessaries. It is probable that a period of lower wages,
accompanied by lower prices of commodities, than those
ruling the past two years lies before us in 1904, and will
continue until the business reaction now in progress has
run its course.

An Attractive Bank Building.
One of the ornate structures which has recently been

added to the banking district of the Metropolis is the
building just completed and opened for business at Broad
way and Fulton street, and occupied by the National
Park Bank. The building is, in fact, one of the most
interesting, viewed from the standpoint of engineering
construction, while in form and hight it is especially
noticeable by contrast in these days of towering office
buildings. The new structure has been put up on the
site of the old bank building, business being carried
on meanwhile without interruption. There is an exten
sion, or wing, running through to Ann street, so that
the completed building will be T shape. The Broadway
portion, nine stories high, contains the entrance, vesti
bule, waiting and reception rooms, officers' and direc
tors' rooms, dining room, kitchen, &c The rear por
tion of the structure is only the hight of the banking
room itself and will be roofed by two large steel domes.
The statement Is made that this is the first time in this
country that the bare structural steel composition has
been used for interior finish. The domes are painted
a yellowish green, while the walls are wainscoated with
polished marble. Springing from the dome are barrel
vaulted ceilings and balconies 26 feet above the floor
of the banking room, which afford the visitor a fine view
of what is going on below. The public space on the

counting room floor is surrounded by a screen of marble
and bronze, the marble being Campan Verte Malangee,
imported especially for the purpose from France. The
building was designed by Don Barber, and in banking
circles is referred to as the "million dollar counting
room." The entire front of one of the upper floors is
to be taken for the dining room, kitchen and pantry
service, where the bank expects to feed its 250 employees
every day.

Officers of Brick and Tile Association.

At the twenty-fourth annual meeting of the Iowa
Brick and Tile Association, held at Mason City, Iowa, and
which is said to have been the most successful in the
history of the organization, the following officers were
elected for the ensuing year :
President, J. S. Raney, of Fairfield.
Vice-President, D. F. Morey, of Ottumwa.
Secretary, S. W. Denlson, of Mason City.
Treasurer, C. J. Holman, of Sargeant Bluffs.

Shellac or Varnish for Oak Floors.

In replying to one of its readers asking if shellac or
varnish is the better wearing finish for oak floors, and
that if varnish were used would it be better to first put
on a thin coat. of shellac or to varnish direct on the
filler, a recent issue of the Painters' Magazine says:
Unless three coats of varnish are to be applied to

the floor we would not advise a coat of shellac on the
filler, but would suggest a coat of hard drying rubbing
varnish directly on the filler, which must be thoroughly
hard and sandpapered smooth before the varnish is ap
plied. The rubbing varnish should be mossed down with
pumice and water, wiped up clean, allowed to stand 24
hours and the floor finished with some good hard gum
floor varnish. If the price paid for the work will permit
it, a coat of white or orange shellac may be applied di
rectly on the filler and sandpapered lightly when dry,
then a coat of best rubbing varnish (12-hour rubbing)
given, which is either massed or rubbed with pumice
and water, and the surface finished with best grade
of floor varnish, that can be lightly mossed after 48
hours and then polished with oil and rotten stone. If
the varnish is made of best hard gum and well settled,
a floor so prepared will neither appreciably darken, nor
will it turn white from moisture, nor will it show heel
marks or scratches, unless used too roughly. But it will
not do to be afraid of high prices for material, and it
must be taken for granted that in this, as in other things,
the foundation is the most important. Every coat must
be dry and hard.

The last stone of the old Trinity Building in lower
Broadway, New York City, has been removed and the
foundations are now being dug for the 20-story skyscraper
which is to succeed it. In no part of the city have so
many of the old landmarks disappeared in the last few
years as in lower Broadway. The old Stevens House is
one of the few remaining. The Trinity Building had an
interesting history. It was once John Claflin's dry goods
store. Later it became the headquarters of real estate
brokers and operators. The Sheriff's sales were held in
the basement and Richard Croker had his office there.
In the dusty old rooms above many of the wealthiest
estates in the city were administered. The building, with
its norrow, ill lighted passageways, dirt begrimed rooms
and cramped, slow moving elevators, was a curious sur
vival of the old fashioned structures in which New York
used to do business. The real estate broking fraternity
liked it because it was convenient and rents were cheap.
Many of the brokers now make their headquarters in the
old Boreel Building, next door.

lt is confidently expected that the New England Brick
Company, which recently went into a receiver's hands,
will be reorganized on a more substantial financial basis
and will continue business.
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STEEL FRAME CONSTRUCTlON lN THE BALTlMORE FlRE.

IN
the brief editorial comments touching the recent Bal
timore fire presented in our issue for last month we

referred to the very striking manner in which the modern
steel skeleton form of construction, as applied to office
and business buildings, emerged from what was probably
the most severe test this type of structure has ever been
called upon to endure. As soon as opportunity offered, a
very careful examination of the surviving buildings was
made by committees of experts, architects, builders and

right and the Herald building and the Court House on the
left side of the street, with the Post Office looming up in
the distance. The condition of the large and heavily con
structed but non-fire proofed buildings in this vicinity,
as indicated by the ruins in the foreground. The warped
steel trolley pole at the left conveys a very good idea of
the intense heat to which the structures were subjected.
The bottom picture on the same page is a view from
Liberty street, looking East on Baltimore street, the

Fig. 1.—The Continental Trust Company's Building, Regarded as the Highest Type of Fire Proof Construction In the City.

Steel Frame Construction in the Baltimore Fire.

engineers interested in matters of this kind, and the re
sults of their investigations throw some exceedingly
valuable light upon a question which up to this time has
never been altogether satisfactorily settled. With a view
to affording our readers an Idea of the admirable manner
in which some of the more important of these buildings
withstood the effects, in their structural parts, of the very
intense heat to which they were exposed, we present here
with half-tone illustrations showing their appearance
shortly after the fire was brought under control.
Referring to the folding half-tone supplemental plate
which accompanies this issue of the paper, the upper pic
ture on the left hand page represents a view on Fayette
street, showing the Calvert and Equitable buildings at the

principal thoroughfare in this section of the city. The
skyscrapers shown to the left in the background served as
a wall, as it were, protecting the County, Federal and City
Buildings, as well as the surrounding district, until a
change in the wind altered the course of the fire south
ward. The long stretch of ruins from the foreground to
the Continental Trust Company Building, which is shown
at the right in the distance, is five city blocks in length.
The upper picture on the right hand page of the

folding plate is a view looking south on Calvert street
and showing, at the right hand, one side of the Equitable
Building, the Baltimore & Ohio Railroad Building, the roof
of the building occupied by the banking house of Alexander
Brown & Sons and the Maryland Trust Building, while
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towering above the ruins at the left is the Continental
Trust Company Building, regarded as one of the finest
types of fire proof construction in the city.
The bottom picture on the right hand page of the

folding plate is a typical view of the ruins immediately
after the fire. From the point at which the camera
was placed one looks into the square which was dyna
mited while burning, the heat being most intense and
swept by the wind full against the Union Trust Com
pany Building, which was in its path, but which, how
ever, served as a wall, greatly protecting the section
behind it. The last named building is shown in the left
of the picture, while the tall structure at the right is the
Calvert Building. The low construction, of which a side
and rear view can be seen in the center, is the National
Union Bank Building, and projecting beyond its roof is
a corner of the Herald Building.
The Continental Trust Building, a near view of which

bent from the third to the twelfth story, the tile arches
above the mullions were in almost perfect condition.
Some idea of the intensity of the heat to which the
building was subjected may be gathered from the state
ment that upon nearly all the floors of the Continental
Trust Building the typewriting machines were fused, to
accomplish which it is estimated required a heat ap
proximating from 2000 to 3500 degrees F. The roof of
the structure, as well as the floors and floor arches, with
stood the flames in a most satisfactory manner, but the
cinder concrete floor filling disintegrated to a greater or
lesser degree.
An interesting feature in connection with the fire, and

Fig. 3.— Interior of the First Floor of the Building Shown Id
the Trcvious Picture, as It AppearedAfter the Fire.

Fig. 4.— Interior View of the Equitable Building, ShowingWhere
Fig. 2.—The Commercialand Farmers' National Bank Building. Floor Arches Have Fallen.

Steel Frame Construction in the Baltimore Fire.

is presented in Fig. 1, was one of the structures which
passed through the conflagration with comparatively
slight damage to the steel cage, the architect, D. H. Burn-
ham, expressing the opinion after a careful examination
that from basement to roof the frame work, such as
columns, girders and joists, were as strong as the day
the building was put up. A few of the apron beams be
tween the supports of the windows of one story and the
sills of windows above in the court were warped and
will necessarily have to be replaced. The structural parts
of the floors of the building were found unaffected, and it
was thought that repairs could be made at compara
tively small expense. Some of the corridor partitions,
which were largely of glass, were destroyed, but the main
partitions were in the majority of cases in very fair
shape. While the cast iron mullions in the court were

one tending to show the way in which properly fire
proofed construction is calculated to withstand the flames,

is illustrated in Figs. 2 and 3. The former represents
an exterior view of the building occupied by the Com
mercial and Farmers' National Bank, the first story being
completely protected by means of fire proof construction,

while the upper stories were of " mill construction," sur
mounted by a non-fire proof roof. Fig. 3 shows the in
terior of the first story or banking floor of the building
after the fire.
The Equitable Building, ten stories in hight, is another
structure which, judging from its external appearance,
withstood fairly well the effects of the flames, but its
interior was in bad shape, owing to faulty construction
and design of the floor arches. It is one of the oldest fire
proof buildings in the city, having been erected in 1892.
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andone in which the flanges of the beams were not cov
ered. In Fig. 4 is shown an interior view, clearly indi
cating the destruction wrought. The interior frame work
of the building consisted of cast iron columns, steel floor
beamsand shallow terra cotta arches, the latter consist
ingof blocks sprung from flange to flange, with the widest
spanbeing a trifie over 8 feet. During the fire the large
amount of wood used in the flooring rapidly burned out,
allowing the safes in the many offices on each floor to fall

for the purpose of imbedding electric switchboards and
similar devices, and the other is the practice of running
the piping between the steel column and the fire proofing.
The pipes running beside this column were of fairly large
diameter. They were placed close to the steel, with the
fire proofing immediately outside of them. The heat of
the fire in raising the temperature of the entire mass had
a greater effect upon the piping, which it caused to ex
pand considerably. As there was no room between the
column and the fire proofing to allow for this, the piping
steadily buiged the terra cotta as it continued to expand.
The loosening of the latter admitted the heat to the pip
ing still more readily, and further rapid expansion en
sued. Finally this became so great as to knock the fire
proofing away from the column, leaving it exposed to the

Fig. 5.— interior View of a Room on the Seventh Floor of the
Calvert Building, Showing Arrangementof Piping.

Fig. 6.—Room on First Floor of the Merchants' National Bank
Building, the Window Being One of Those Shown In the
Taller Structure at the Right In Fig. 7. Fig. 7.—The Merchants' National Bank Building.

Steel Frame Construction in the Baltimore Fire.

to the arches, which, giving way, precipitated the safes
to the basement, giving the floors the appearance
shown in the illustration. The partitions, which were of
a plaster composition on wire lath, were entirely de
stroyed. These were placed on the wooden flooring, and
naturally failed when the wood burned from underneath
them. The center row of cast iron columns used in sup
porting the floor beams are in good condition, and the
steel columns in the walls were well protected.
In B'ig. 5 of the illustrations is shown the interior view
of a room on the seventh floor of the Calvert Building, a
13 story structure, which, with the exception of one
isolated column that was buckled by the intense heat, as
shown in Fig. 8, emerged from the conflagration struc
turally intact. The picture calls attention to two bad
features of fire proofing commonly followed. One is the
practice of having a portion of the column unprotected

mercy of the fire. The walls of the first two stories of the
building are Indiana limestone, above which they are of
brick, with heavy terra cotta trim, but about all tire dam
age done was occasional spalling and chipping, resulting
in comparatively small loss.
Another building which offers excellent contrast be

tween the completely battered portion of it and a part
which was but little damaged is illustrated in Figs. 6 and
7, and known as the Merchants' National Bank Building,
standing on Water street, between South and Holllday
streets. In the left hand corner of the picture Fig. 7 is
the Rialto Building, of stone, but non-fire proof in its con
struction. This was not only an easy prey to the flames,
but the burning of it ignited the fire proofed structure
occupied by the Merchants' National Bank, directly op
posite. All that was inflammable was completely consumed
on this side of the structure, as well as on the upper floors
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of the eutire building, an interior view of one of the rooms
being shown in Fig. 6. The window indicated in that pic
ture is one of those shown on the first floor in the taller
structure at the right in Fig. 7. The rooms, however, in
the lower section of the farther side of this building were
saved, the banking room on the ground floor being in ex
cellent shape. In connection with this building was a
remarkable test of two wire glass windows in metal
frames. The glass was cracked by the heat, but the win
dows kept the fire from entering the building at that
point, saving from injury the contents of the room.
A group of buildings which carried a most striking

lesson in regard to flre proof roofing were the three build
ings of the Pratt Street Power Station. With one excep
tion, the three were built alike, and that one had a non-
fire proof roof, made of 2 inch planking covered with
slate. It was completely consumed, and the heat of the
burning roof buckeled the steel roof trusses, pulling the
brick wall in around the machinery and putting that por-

the best results. Not a single steel-framed building pro
tected with terra cotta but can be reused.
Stone buildings suffer great damage under flre test.
" Mill construction " or " Slow-burning " construction

is no better than ordinary non-fire proof construction in
a flre of any severity.
The protection of exposed openings needs more atten

tion. Tinned shutters will not withstand a hot fire of any
considerable duration.
Wire glass in metal frames showed wonderful results,

notably at rear windows in the Brown Bank Building and
in the Merchants' National Bank Building.

Terra cotta floor arches show best results when made
of deep and substantial blocks. The porous or semi-por

ous material shows less scaling off of the lower webs than

hard-burned material. Blocks should be made with
heavy webs and partitions, and better rounded fillets.

This would undoubtedly reduce much breakage under fire
test, due to the internal stresses set up in the shrinkage

during drying.
Terra cotta partitions should rest on the floor arches

or on the beams, not on wood floors or cinder concrete.
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Fig. I).—Details of Construction of the Flre Proof Roofs of Two
Buildings of the Pratt Street Power Station, which Survived
the ConflagrationPractically Unharmed.
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Fig. S.— Steel Column on SeventhFloor of the Calvert Building,
Buckled by Heat through the Loss of Its Protecting Cover
ing.

Fig. 10.—Showing the Construction of the Non-Fire Proof Boo*
of the Building Which Wu Totally Destroyed.

Steel Frame Construction in the Baltimore Fire.

tion of the station out of service. The other two build
ings emerged from the flames in good condition. We
show in Fig. 9 details of the construction of the flre
proof roofs of the two buildings which survived the con
flagration practically unharmed, while in Fig. 10 we show
the construction of the non-fire proof roof of the building
which was totally destroyed.
There are other notable instances tending to show the
value of the steel frame construction when properly en
cased in brick and terra cotta, but what we have given
above, taken in conjunction with the pictures presented,
will give the interested reader an idea of the effective
manner in which this type of building has been vindicated.
As showing, however, some of the conclusions which have
been drawn from the fire by experts, we take from the
last issue of Fireproof the following deductions of J. K.
Freitag, derived from a careful examination of the build
ings which survived the conflagration :

Fire proof buildings constitute a fire stop when not
surrounded by non-fire proof buildings.
Buildings can be built and are built so as to be ab

solutely flre proof in their structural parts.
Good fire proofing, even if somewhat damaged by

severe flre, will permit of speedy reconstruction. Poor
fire proofing is apt to be a total loss. Witness the results
with plaster blocks.
Buildings of steel, brick and terra cotta floors show

They should be laid in cement mortar, built to the ceiling,
and wedged with slate chips to provide rigidity. If top
lights are necessary for transmitting light, use metal
frames and wire glass.
Lime of teal or plaster-block floors and partitions are

worthless. Witness the Herald Building partitions, those
in the Equitable Building, the floors in the First National
Bank of Baltimore, and many other instances.
Vault doors and safes require special provisions in the

steel framing, especially if the floor arches are of light
construction.
Wire lath and plaster partitions showed very poor re

sults.
Wire lath and plaster soffit furring and false beam

construction, &c, showed very satisfactory results.
Cinder concrete is useless after exposure to severe fire.
Column casings should be built independent of parti

tions, so as not to be damaged by faulty partition con
struction. They should also be built without wood nail
ing strips. They should be preferably solid or backed up,
so as to be capable of resisting the shock of falling
material.
Concrete floor construction stood well in some exam

ples of low buildings, but had not been employed in any
high structure.
Slate and marble stair treads and platforms should

be provided with metal subtreads.
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John S. King.
It ie with feelings of profound sorrow that we chroni
cle the death of John S. King, business manager of the
David Williams Company, which occurred on Friday,
March 4, at his residence, 1063 Bergen street, Brooklyn,
N. Y., after an intermittent iliness extending over a period
of a year. To a large circle of the patrons of Carpentry
mid Building, and its associated publications, Mr. King
was attached by the ties of old friendship. In the selec
tion of those who worked with him his judgment was
sound, and his method of instruction the best calculated
to accomplish the purpose in view. Patient with inex
perience and tolerant of honest errors of judgment, he
had no patience with carelessness and no toleration of
sham or pretense. Any tampering with the truth was
to him a danger signal and made him suspicious at once.
No man had his confidence who did not deserve it ; none
failed to command it who had established the right to
claim it. He enjoyed
the respect and affection
of all who worked with
him or under him.
Mr. King was born
October 1, 1841, at Mid
dletown, N. Y., where
his early education was
acquired in the public
schools. While still in
bis teens he decided to
become a printer, and
entered the office of the
Middletown Press as a
compositor and press
man. Here it was that
be met David Williams,
then a boy about his
own age, also employed
in the office as a printer.
When the Civil War
broke out Mr. King,
fired with patriotism,
responded to the first
call for volunteers, and
enlisted on April 10,
1861, in the Eighteenth
Regiment of New York
Volunteer Infantry, with
the noncommissioned
rank of second sergeant
of Company D. The
regiment engaged for a
two years' term. In
December, 1861, he was
made first sergeant of
his company, and on
June 28, 1862, was com
missioned first lieuten
ant. He was mustered
out with his company
and honorably dis
charged as first lieu

tenant May 28, 1863.
Mr. King then returned to his position on the Middle-
town Press and came again into association with David
Williams. But the war was still in progress, and more
because of sincere patriotism than from love of military
life he assisted in reinforcing the depleted 124th New
York Volunteers, and was commissioned first lieutenant
of a new company, K, October 28, 1804. On February 4,
1865, he was made regimental adjutant. He was con
tinuously present with his command until March 31,
1865, when he was severely wounded in an action near
Hatcher's Run, Va. The bones of his right foot were
crushed by a fragment of a shell, and his recovery from
this injury was never complete. He was in various mili
tary hospitals until October 28, 1805, when he was hon
orably discharged, his regiment meanwhile having com
pleted its term and been mustered out of the service.
During the greater part of his subsequent life this in
jury troubled him. For many years it was an open
wound, refusing to heal. It interfered with walking to

some extent, and inclined him more to a sedentary life
than was consistent with the best general health or the
greatest longevity in one of his habits.
In 1868David Williams, who had succeeded his father

in the proprietorship and publication of The Iron Age,
and transferred it to New York, needing an associate
with a practical knowledge of the printing business, found
Mr. King and made him an offer. It was accepted, and
the relation begun as boys at Middletown, and thus re
sumed after the interregnum of the Civil War, continued
uninterrupted and with increasing respect and mutual
affection until terminated by death.
In 1898, when the David Williams Company was

formed, Mr. King was made treasurer and retained the
business management of the publications of the concern.
The Iron Age, The Metal Worker and Carpentry and Build
ing. When the Williams Printing Company was organized
he was also made its treasurer and general manager.
Mr. King made his home in what is now Manhattan

until about 1881, when
he removed to Brooklyn.
While residing in Man
hattan he was a mem
ber of the New York
Historical and the New
York Geographical so
cieties, and took much
interest in their work.
He was active in Ma
sonic affairs, being a
member of Kismet Tem
ple, Nobles of the Mystic
Shrine ; Hyatt Lodge, F.
and A. M. ; Constitution
Chapter, Royal Arch
Masons ; Palestine Com-
mandery, Knights Tem
plar, and the Aurora
Grata Consistory of the
Scottish Rite. He was
one of the founders of
the Aurora Grata Ma
sonic Club, and a mem
ber of the association
of that name which
controls the property of
the Masonic Temple at
Bedford avenue and
Madison street, Brook
lyn. He was also a
member of the Sons of
the American Revolu
tion, the Grand Army
of the Republic, the
Loyal Legion, the So
ciety of the Army of the
Potomac, the Hardware
Club of New York, and
the Union League Club
of Brooklyn. He was
an attendant of Christ
Episcopal Church of
Brooklyn.

As a business man, Mr. King was very capable, and
possessed the ability to grow with a business under his
management. His methods were conservatively progress
ive. Never adventurous, and always insisting upon fully
understanding the immediate and, as far as they could be
predicted, ultimate consequences of every step, he had the
courage of his business convictions and a tenacity of pur
pose not easily discouraged. Very systematic, he never
sacrificed to routine or detail the time and talent needed
for a study of the larger problems of a business policy
planned for the future. Through the years devoted to the
upbuilding of the properties of which he was the busi

ness executive, he was a model of industry, punctuality

and devotion to duty. As the field of his work expanded

he was able to relegate to others the less important details

and reserve for himself the special functions for which
his large experience and intimate acquaintance with every

detail of the business gave him unique qualifications.

What he did was always done quietly and without excite
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ment. One rarely saw him ruffled or disturbed; never
was he boisterously hilarious. His temperament was
equable, his nerves steady and his temper under perfect
control. In everything pertaining to the business of his
life he was so thorough that he was rarely surprised, and
never seriously disturbed.
His widow, who was Gertrude Murray of Hudson,

Ohio, andjsix children, three of whom are married, sur
vive him.
The funeral services were held at his home Monday

evening, March 7, and the interment was at Middletown,
N. Y., on the following day.

A Notable House rioving Operation.

Probably one of the most interesting examples of
house moving which has recently been carried to a suc
cessful conclusion was that in which an old mansion on
the banks of the Monongahela River at Brown's Station,
Pa., on the Baltimore & Ohio Railway, was lifted a verti
cal hight of 160 feet. The building had for years stood at
the foot of the lofty and precipitous bluffs which line the
river at this point, and in carrying out some of the many
improvements inaugurated by the railway company it
was necessary to straighten the line of the road, which in
volved the utilization of the ground on which the mansion
was located. When the railroad company finally pur
chased the site, the question arose as to what should be
done with the old house. The present owners of it con
trolled a fine plot of land at the top of the bluff, and after
mature consderation, and doubtless for sentimental rea
sons as well, it was decided to raise the house by means
of extended cribbing up the face of the bluff to an ele
vated positon which had been selected for it 160 feet above
the river banks.
Some idea of the difficulties which the task involved

may be gathered from the fact that the old mansion meas
ures 85 x 40 feet, and weighs something over 750 tons.
The first operation was to insert eight large timbers,
measuring 12 x 16 inches in cross section and 85 feet in
length, beneath the structure, and between these and the
building were placed about 200 steel needle beams. While
this operation was in progress the face of the bluff was
stepped out into four benches, each calling for a lift of
about 30 feet. The mansion was then raised, a little at
a time, by means of jack screws and the eight walls of
timber crib work built up underneath it. The blocking
was all carefully sized to 6 x 8 inches. The crib
work was stiffened in both directions by means of 8 x 8
inch pieces and was sway-braced by %-inch chains pro
vided with turn buckles.
When the house had been lifted 30 feet it was drawn

on to the first bench by means of two winches on top of
the bluff, each driven by two horses, use being made of a
2-inch line with four-part blocks. Another lift of 30
feet was then made to the next bench, and the operation
repeated until the house was landed on its elevated site,
200 feet back from the old location and 160 feet above it.
An immense amount of timber was naturally required
for the job and the cost was a considerable item, being
placed by those competent to judge considerably in ex
cess of the original cost of the house itself.

Novel Cold Storage Plant.

In connection with an 11-story loft and store building
in course of erection on the site of the old Loomis man
sion in Thirty-fourth street, and running through to
Thirty-fifth street, New York City, is an arrangement of
the cold storage plant, which, according to the architect,
F. A. Minuth, is without a parallel in this or any other
city. The building is to be occupied by a firm of furriers,
and years of experience have demonstrated that metal
of any kind in the construction of a cold storage vault
works more or less harm to the furs in storage. This
is due, no doubt, to the fact that metal is a good con
ductor of heat, and at the same time attracts such damp
ness as may be in the air, creating a condition which
is obviously detrimental to the best results in a cold
storage system. The architect was, therefore, requested

to construct a chamber which should be free from metal

of any kind.
The plans show a huge chamber occupying almost the

entire floor space in the Thirty-fourth street section of

the building and four stories in hight. Beginning at the

third floor, this big refrigerator is planned to occupy the
entire space upward for 60 feet. The floor beams and steel
uprights are all to be sheathed in some nonconducting
material, against which a wall of timbers is to be built.

Not a nail will enter into the. construction of these
wooden walls, which are to be lined on the inside with

a form of tar paper. Leaving room for an air space, a
second wall of tightly fitting boards will furnish the in
terior lining of the big box. Wooden floors will next be
fitted into the interior at varying hights and without

reference to the floor levels of the rest of the building.

The only means of communication with the outside will
be through a series of air tight chambers, which will
surround the big vault on all four sides on each of the

four floors.
To prevent all possibility of any of the heated air of

the building entering the store room, each one of these
compartments will be provided with tightly fitting doors.
To reach the one entrance on each floor to the refriger

ator it will be necessary to pass through six of these
compartments. Here a door built on the same general

lines as that of a safe will open into the storage vault
itself.
A complete cold storage plant in the basement of the

building will make it independent of other sources of
supply, and it is planned to make borings for an artesian
well, the amount of water consumed in one of these
plants making this course advisable where it is possible.

Church of Novel Design.

Something of a novelty in the way of church archi
tecture will be the new house of worship which will
occupy a site at the corner of Madison avenue and Twen
ty-fourth street. New York City, plans for which were
recently filed with the Bureau of Buildings. The build
ing will be a rarity among Presbyterian churches, in that
it will have no steeple, and in place of the usual Gothic
interior there will be a square auditorium surmounted by
a great circular dome, at the apex of which will be a
lantern or cupola similar to that which crowns Madison
Square tower, two blocks away. The design of the
building has been largely governed by its environment,

the idea being to make the church edifice thoroughly dis
tinctive and at the same time an ornament to the local
ity.
In defiance of the Scriptural injunction, the house will

be built upon sand. A layer of concrete 1 foot thick and
extending beyond the building walls will serve as the
footings for the foundation. In the superstructure steel
girders, marble, brick and terra cotta will be used in the
walls, while the dome, which will rise 69 feet from the
street level, will be supported entirely from the walls.
There will be an ornamental cornice of terra cotta, and
fronting Madison Square will be six Corinthian columns
of light colored granite.
The auditorium will be 52 feet square, with narrow

galleries at the sides and a deep gallery above the Madison
avenue entrance. There will be a wide vestibule, with three
pairs of swinging doors. Places for the choir are pro
vided on each side of the pulpit. The organ will be spe
cially designed and will be divided, a portion being at the
west end over the entrance, while the organist's seat and
the principal part will be at the east end.
Adjoining the church and connected with it will be

the parish house or chapel, three stories in hight. with
an entrance on Twenty-fourth street. It will contain a
large lecture room, pastor's room and a session room on
the first floor; on the second floor will be the main Sun
day school room and two smaller meeting rooms, while
on the third floor will be a parlor, sewing room and
study. In the basement will be a large gymnasium.
The cost of the new church and the parish house ad

joining is placed at .$200,000,and the work will be exe
cuted in accordance with plans prepared by Architects
MeKim, Mead & White of New York City.
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COMPETITION IN TWO-FAMILY HOUSES.
FIRST-PRIZE DESIGN.

THE
committee to whom were referred the drawings
submitt€d in the XXXVIth Competition having

made their report, we take pleasure in presenting here
with their decision touching the award of prizes in the
contest for Two-Family Houses. In connection with the
conditions as given in the December issue of the paper, it
was stated that the building was to be modern in all its
appointments and finish, of attractive exterior, and di
vided in its interior in such a way as to give the most
economical and convenient arrangement of rooms for
each family. The house was to be a detached structure,
and suitable for erection upon a plot of ground having a
frontage of not more than 50 feet It was to have a cel-

treme Eastern portion of the country, where dwellings of
this character are much in vogue, but while the results
showed this to be the case, there were studies from
Southern and Western sections, even as far west as the
Pacific Coast. The studies submitted showed an inter
esting variety of interior arrangement, some being rather
ingenious and novel in their conception. One feature,
however, with which many of the contestants appeared
to have trouble was the location of the bathroom. This
in all dwellings is a very important consideration, and its
position in a house, more especially where each floor is
occupied by a family, should be such as to render it read
ily accessible from the principal apartments, more par-

Front Elevation.— Scale, % Inch to the Foot,

Competition in Two-Family Houses.— First-Prize Design.— It. B. McEachern, Architect, Savannah, Oa.
mm

lar under its entire area, and the total floor space of the
building, measuring from extreme outside walls, as rep
resented by the plans, was not to exceed 3100 square
feet, exclusive of cellar, veranda or porches. This floor
area was to be divided into such a number and arrange
ment of rooms for two families as the taste and prefer
ence of the architect designing the structure might sug
gest. An important feature of the conditions, however,

was that the building was not to be divided from front
to rear by a party wall extending from the ridge of the
roof to the cellar, as would be the case in what are known
as " double " or " twin " houses, but the rooms for the
occupants of the house were to be apportioned among the
two or more floors as the case might be. It was also in
timated that what was wanted were houses having " the
best possible arrangement of rooms for two families
and showing the best construction for the amount of
money involved, so that they would prove attractive to
the capitalist and comfortable for the occupants."
In view of the type of house forming the basis of the
competition, it was natural to expect that a large propor
tion of the drawings would be submitted from the ex-

Sectlon.

ticularly the sleeping rooms. In several instances the
bathroom was so situated as to be exceedingly incon
venient and tended to destroy what would otherwise have
been a rather acceptable arrangement. The committee
point out that in one design the bathroom was so placed
that in order to reach it from two of the bedrooms it
was necessary to first pass into the parlor, then across
the entire width of the dining room, into the pantry and
through this into the kitchen, where at the farther side
was the door opening into the bathroom.
While in the majority of instances the flights of

stairs were so arranged as to be compact and convenient
tor the families on the two floors, yet in one case the
stairs leading to the cellar from the first floor were near-
the front of the house, opposite the parlor door, while the
kitchen was at the extreme rear.
It is gratifying to announce that in only a few in

stances did contestants fail to conform to the conditions
of the competition. A few fltudles were thrown out
through lack of a detailed estimate of cost ; in one in
stance the floor area exceeded the limitations stated, and
in another the architect had his specifications written on
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his printed letter beads clearly showing his name and
address.
After the studies submitted had been carefully ex

amined with a view to ascertaining if all complied with
the conditions of the contest, the merits of each were
carefully considered by the committee, who report their
decision as follows :
The first prize, of $100, is awarded to R. B. McEachern

of 35 Drayton street, Savannah, Ga. ; the second prize, of
$60, is given to John P. Kingston of 518 Main street,
Worcester, Mass., and the third prize, of $40, to William
H. Harvey of 311 Main street, Worcester, Mass.
The contest for the third prize was exceedingly inter

esting, there being a number closely approximating each
otner in merit, and it was only by a few points of su
periority that the committee gave the prize to Mr. Har
vey instead of to " Home Pride," whose ele
vations were worked up in much better
style, but whose floor plans were lacking
somewhat in features of compactness and
convenience. While not entitled to receive
a prize, there were several designs worthy
of " Special Mention," these being the sets
designated by "Three Golden Stars,"
" Home Pride," " Willamette," " Patmos "

and " Domus," some of which we hope to
be able to present to the attention of our
readers in the near future.

Specifications.
We present herewith the de

sign awarded the first prize,

together with the specifica

tions and detailed estimate

of cost. In submitting the
drawings the author states

that his idea has been to

furnish a plan which has proven

very popular in his section, par

ticular attention being given to

preserve the separateness of the

two families and to provide for

a good class of tenants.

Excavation.

Excavate the cellar to the
depth required by the drawings

and 8 inches wider and longer

than foundation walls. Excavate
for the footings of all walls and
piers, the bottom of all foundations to

be not less than 4 feet below finished

grade, and all bearings made perfectly
solid and secure. Do all necessary
excavation for tile drains, water and

gas pipes, and see that all are properly

filled at completion.

Foundations.

Build all foundations true to lines,

levels and measurements required.

Foundation material may be stone,

brick or concrete, as local custom may
warrant, but in any case to be strictly

first class, and finished in a workman
like manner. Portland cement mortar
will be used for stone or brick and in
the aggregate for concrete.
Chimneys. — Construct the fire

places, flues and chimneys, where in
dicated on plans, in the best manner,
with good, hard burned brick laid in
best lime mortar, with full mortar
joints and no empty spaces. Line all
flues with terra cotta flue linings and
provide all required thimbles and caps.
Flues are to be run independently to the top. Top
out as shown on elevations with selected brick, with
joints colored same as the brick, and step flash at
roof with 3-pound lead. All face work to be neat
ly pointed and cleaned down. Top courses of chimney
tops to be laid in Portland cement mortar and to have
cement weather washes. Fire places are to be built with
rough opening for finishing after settlement. To be
lined with fire brick laid in best fire clay. To have trim
mer arches of brick svpporting the hearths. Back hearths
to be laid in fire brick and front hearths and facings to be
laid in encaustic tile, furnished by the owner with the

mantels. Tile to be soaked in water and set with cement
in the best manner. Build in the tile frames and baskets
furnished with the mantels and leave all perfect and com
plete.
Cut Stone Work.—Furnish and set 4 x 8 inch sand

stone sills with proper weatherings to all cellar windows ;

also 8 x 11 inch sandstone cellar steps where shown.
Steps to have a slight pitch forward, to be set in. cement
and well supported and finished.
Concrete Floors. —Entire cellar floors to be con

crete, 2 inches thick, of Portland cement and sand, one
to three, and then topped out with a %-inch top dressing
before bottom has set. Top dressing to be of equal parts
Portland cement and sand, well tempered and neatly
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troweled out. Floors to be graded slightly to a clean out
basin.
Lath and Plaster. —Cover all places to be plastered

Foundation.

lath with a good coat of mortar, made of one part lime,
three parts clean, sharp sand, and well haired, tempered
and applied with sufficient force to secure strong clinches.
Follow immediately with a coat of browning mortar,
darbied out true and even, and all angles maintained
straight and sharp. After this coat is bone dry finish
with King's white finish under the trowel. No laps or
stains to show. Patch after other workmen and leave
perfect and complete. Plastering in all cases to be car
ried down to subfloor.

Carpenter Work.
Framing. —To be dry No. 1 hemlock stock, sized.
Sills, two pieces, 2xS inches, as per details ; first and

TINROOF
OVENPONCR

Competition in Two-Family Houses.—First-Prize Design.— Floor Plans.— Scale, 1-16 Inch to the Foot.

with sound, square edged pine or spruce lath, breaking second floor joists, 2 x 10 inches; ceiling joist, 2x6
joint in blocks of eight lath each, all securely nailed to inches ; studding, 2x4 inches ; rafter, 2 x 6 inches ; hip
every bearing. All angles made solid by spiking studding rafters, 2x8 inches ; valley rafters, 3x8 inches ; porch
together every 3 feet. No lath to pass behind partitions rafters, 2x4 inches ; porch celling joist, 2x4 inches ;
or joints to occur immediately over door jambs. Cover porch joist, 2x8 inches. All joist and studding behind
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plastering to be spaced 16-inch centers ; all others, 20-
inch centers. Bridging, 1x3 inches, cut to fit and double
nailed at each end. One row of cross bridging in eacli
room.
Sheathing. —All exterior surfaces to be sheathed with

% x 8 inch No. 2 surfaced and matched boards, laid on
diagonally, laid close and surface nailed on each edge to
every bearing. Cover all sheathing with No. 1 Express
water proof paper, well lapped and tacked. First floor
joist to be covered with % x 8 inch surfaced and matched
boards, laid close and nailed on each edge to each bear
ing. Butt joints to come over joist. Flash the edges of
floors to walls with sheathing paper before laying finished
floor and base.
Shingles. —Side walls and roofs to be covered with

extra clear butt 16-inch cedar shingles. Those on side
walls to be sized to width and laid 5 inches to the
weather. Roof shingles, 4V6 inches to the weather. All
properly lapped and double nailed. Hips to be run with
old-fashioned alternate laps. Flash wherever necessary
with old method tin, painted both sides before using.
Tin Work.—The second story rear porch and decks of
front porches are to be covered with Taylor's Old Style
tin, IX thickness, and gutters formed as shown in plans.
Valley tins to be 20 inches wide, and all to be painted
both sides. Hanging gutters to be placed at all eaves
and graded to outlets, and connected with drain by 3-
inch galvanized iron corrugated leaders. All bends to be
gracefully made and the whole substantially fastened to
place with galvanized iron strips and supports.
Ventilating Ridge. —The main ridge is to have a gal

vanized iron ventilating ridge, as per details.
Cellar Partitions.—Construct the cellar sub-partitions

of double surfaced matched hemlock, 4-inch boards on 2
x 4 inch studding. All interior cellar doors to be batten
doors and hung on wrought iron hinges and provided with
rim locks and porcelain knobs.
Coal Bunkers. —Construct the coal bunkers as indi

cated on cellar plan with matched % x 8 inch hemlock
boards over 2x4 inch studding. The partitions dividing
bins to be 4 feet high and securely braced.
Bulkheads. —Cellarway bulkheads to be constructed

where shown with heavy frames properly anchored in
place and provided with doubled, matched batten doors
hung on heavy wrought iron strap hinges and fastened
with approved hasps and padlocks.

Outside Finish.
All outside trim to be of No. 1 dry cypress, and worked

to detail drawings for same in a strictly first-class
manner.
Porches. —All porch and balcony floors to be 1% inches

thick by 2% inches wide matched flooring of No. 1 dry
Southern pine, and laid in white lead joints. The face
to be free from pitchy spots. Ceilings of porches and
balcony to be % x 2% inch matched dry pine or cypress.
Both floors and ceilings to be well cramped up and blind
nailed to every bearing, and all uneven places dressed off.
Columns, rails and other details to be of No. 1 dry pine or
cypress, and according to detail drawings for same, and
framed together with white lead joints. Outside steps
to be formed on strong, rough carriages, with %-ioch
risers and 1%-inch nosed treads, with scotia mold under
nosings. Risers to be rabetted into treads with white
lead joints.
Rear Porches and Balcony are to be latticed with

% x 1% inch diagonal lattice, with l'/i-inch spaces. Lat
tice is to be primed before cut for use. and end joints laid
in paint when fitted. To be bradded together every 2
feet square. Lattice panels to be formed in same manner
under the porches between the piers, one panel under
each porch being hung on hinges to give access under
porches.
Door and Window Frames.— Cellar windows to be

made of 2-inch plank rebated for lVi-inch sash : 2-inch
wood sills fitted to stone sills; 1%-inch staff molds.
Frames properly anchored to walls. All other window
frames to detail drawings, and providing the usual weight
pockets, parting bends, blind stops and blind sills, chan
nels for 1%-inch sash. 2-inch steel axle snsh pulleys. Out
side door frames to be 1% inches thick and rabetted for
their respective doors ; hard wood thresholds ; outside
casings to correspond to windows. . Front doors and
kitchen doors to have transom bars. Cellar outside door
frames to have 1%-inch staff molds and to be firmly
anchored to walls. Insde door frames to have lVi-incti
double rabetted jambs, the side jambs being housed ami
wedged into the head jambs. All frames to be square,
true and straight, sot plumb and flush with the plastering.
To be solidly blocked behind the butts and locks. Jambs
to be protected from injury until doors are hung.
Sash and Glass. — All sash not specially detailed nr°

to be 1% inches thick. No. 1 white pine, check railed, and
glazed with double thickness first quality American sheet

glass, well tacked and puttied after priming. To be
double hung with Silver Lake braided sash cord, and ac
curately balanced with cast iron weights. For sizes see
drawings. Cellar sash to be same quality single sash, 1V4
inches thick, and hung at top with two 3-inch wrought
butts, and provided with buttons or bolts to fasten and
hooks and eyes to hold open.
Window Guards. —Cellar windows to have wire win

dow guards of No. 12 galvanized wire, 1%-inch mesh, with
metal bindings and securely fastened to place.
Blinds. —With exception of front windows, all win

dows are to be provided with 1%-inch outside blinds, up
per louvres stationary and lower louvres rolling, to be
hung and. fastened with approved hardware. Front win
dows to have Venetian inside blinds to correspond to
finish of rooms.
Doors. —Cellar outside doors to be 1% inches thick,

four panels, stock pine, hung on two wrought 3-inch
butts. Front and vestibule doors to be of quartered white
oak, 1% inches thick, and as per details for same. All
others to be No. 1 Gulf cypress, solid doors, 1% inches
thick, blind mortised, wedged and glued, straight and
true ; five horizontal panels, ogee stiles and rails. The
1%-inch doors to have three 4-inch butts each, and all
others two 3V&-inch butts each.
Transoms.— Transom sash to be of same thickness

as doors under them. Front and vestibule transoms and
side lights to be of quartered white oak, to agree with
the doors. Those of other doors to be of No. 1 Gulf
cypress, and all to be hung at top on two 3-inch butts each
and operated with transom lifts.

Interior Flulsb.

All interior trim to be of selected grain No. 1 long leaf
Southern pine, worked to detail in best manner, band
smoothed and scraped for hard oil finish.
Grounds. —Plastering grounds sized to thickness are

to be accurately run behind all interior trim and securely
nailed to place.
Floors. —The vestibules, halls, parlors and dining

room to have top floors of No. 1 selected kiin dried maple,
% x 2% inch matched. All uneven places dressed off and
the whole sandpapered, leaving a true, even surface for
finishing. All other floors to have % x 3 inch matched
mill dressed standard pine flooring. All flooring to be
well cramped up and blind nailed, and all butt joints
nailed. To be laid crossways of sub-floors.
Carpet Strips.—All communicating doors to have %-

inch beveled hard wood thresholds on floors, cut in neat
ly between jambs.
Wainscoting. —Halls, vestibules, pantries, stairways,

kitchens and baths are to be wainscoted vertically with
% x 3% inch matched Southern pine wainscoting, as per
details, 4 feet high, with dead wood nailings cut in at
top, bottom and center. To be hand smoothed and sand
papered, well cramped up and secret nailed to every bear
ing. Finish with % x 3 inch molded cap.
Chair Rails. —Four-inch molded chair rails to be run

around dining rooms.
Stairs.—All stairs to run between partitions, as shown

on plans, and have bracketed 2-inch wall rails on one side.
Use strong, rough carriages, securely fixed to place, and
1%-inch nosed treads and %-inch risers. Risers to oq
rabetted into treads, and both housed into the wall strings
and wedged and glued up in best manner. Cut in seotia
molds under nosings. All of No. 1 selected Southern pine.
Cellar stairs to be of spruce or pine, 1%-inch treads and
%-inch risers, and provided with wall rails.
Picture Moldings. —Run 2-inch picture moldings, as

directed, around all main rooms and halls.
Closets. —All dressers, linen closets and shelving to be

as per detail drawings for same and fully provided with
hooks, as required.
Scuttle.— Provide a scuttle hole neatly cased and

trimmed and closed with a hinged batten door for access
to the attic space from second story hall.
Miscellaneous. —Do all cutting of timbers for plumb

ing and gas fitting in such a manner as shall not unduly
weaken them, and provide all required grounds, strips,
centers, furring. &c, required by plumbers and masons.
All undescribed finish required to fully complete the work
called for by the drawings is to be furnished and be in
keeping with what is described and detailed.
Mantels, &c.—Contractor will allow $80 for mantels,

tiling, grates and frames, which are to be selected and
bought by the owner and delivered by him at the building.
Contractor to set the same in best manner.
Papering. —Contractor will allow $85 for such wall

papering and wall finishes which owner is to select. The
contractor to see that same is properly put on in good
style.
Hardware. —Contractor is to allow $70 for all butts,

locks, transom lifts, holts, pulls, bells. &c. furnished by
(he owner and put up by the contractor.
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Heating.

Furnish aud set substantially in place where indicated
in plans two Boynton, Renown No. 352 furnaces of 20,000
feet capacity. Run 10-inch IX tin hot air ducts to all
registers indicated on first floor plans, and 9-inch pro
tected risers to second floor registers. Provide all ducts
with suitable dampers and furnace dampers, to be
operated from first floor. Use 7-inch No. 24 galvanized
iron smoke flues to connect furnaces with chimneys. Pro
vide 9 x 12 inch cast iron clean out doors to soot pockets
in chimneys. Floor registers to be 10 x 14 inches, japanned
finish, in principal rooms and halls, and 9 x 12 inches in
toilets and kitchens and for all wall registers. All to
be erected substantially and in first-class style, with all
due safeguards, and a written guarantee given the owner
that the system shall be fully adequate to properly heat
the house in zero weather.

Painting.
Prime all wood trim on exterior as soon as practicable

after erection with best lead and pure linseed oil, and
finish with two additional coats, solid white, for all trim.
Shingles of both roof and sides to be dipped two-thirds
their length in Cabot's creosote shingle stain before
shingles are laid and given one finishing coat after being
laid. Tints to suit owner. All nail holes, splits or other
defects in finish to be properly puttied after priming, and
all knots or pitchy places to be shellacked before priming.
Outside doors to have three coats of best exterior varnish.
All interior finish to be well cleaned up and filled with
Berry Brothers' paste filler, well rubbed in and wiped off
when dry. Putty all imperfections with putty colored to
match wood as nearly as possible. Finish with two coats
Berry Brothers' light hard oil finish in best manner and
leave gloss finish. White pine sash to be stained to
match finish. Maple floors to be well cleaned and filled
and finished with Berry Brothers' floor finishes. Rear
and cellar stairs are to be painted three coats best lead
and oil. Partitions, doors and sash in cellar to be painted
two coats. (No ceilings in cellar.) Kitchen, toilet and
pantry floors to have one coat of heated linseed oil, wiped
clean after drying. Tin roof, decks, leaders and valleys
to have finishing coat of elastic Graphite paint.

Plumbing.
The plumbing throughout is to be in accordance with

local plumbing ordinances and subject to the approval or
rejection of the plumbing inspector.
Soil and Vent Pipes. —Run 6-inch glazed terra cotta

main drains from the street lateral, connecting with the
sewer system, back to the first branch. All branches to
be 4-inch pipe and have all proper shapes for connection
with main drains and the risers. All joints to be care
fully made with Portland cement. Place a running trap
on each main drain inside of cellar walls, with hand holes
and fresh air inlets. The stack to be 4-inch standard
iron pipe, with lead and oakum joints, and properly
flashed at roof with 3-pound lead and carried up 2 feet
above roof. To have all necessary back air and local
vents connected in best manner.
Tubs. —Furnish and place in laundries where indi

cated on the plans two sets of two tubs each of soapstone
laundry tubs, with nickel plated %-inch Fuller patented
bibbs for hot and cold water and 1%-inch lead wastes and
traps.
Water Closets. —The basement closets are to be

earthen ware combustion hopper closets, with unfinished
flush tanks and hard wood seats, l^-inch lead flush pipes
and %-inch galvanized iron supply pipes. Bathroom
closets to be all earthen ware siphon closets, with 6-gallon
noiseless flush tanks lined with copper, oak finished tank
and back and seats. Nickel plated brackets and all ex
posed piping nickel plated.
Wash Bowls. —Fit up where indicated on plans corner

wash bowls of enameled iron, with splash backs and
basins, all in one piece. Fit with improved double basin
cocks, traps, supply and waste pipes, chains and plugs,
complete, and all nickel plate work.
Bathtubs. —Fit up in bathrooms where indicated 5

foot 6 inch roll rim enameled lron bathtubs of guaranteed
quality. Fit with No. 4 %-inch Fuller's patent double
bath cocks, with 1%-inch wastes and traps. All exposed
work nickel plated.
Kitchen Sinks.—Kitchen sinks to be of enameled lrou,

with splash backs and drips of same, and all in one piece :
size, 18 x 30 inches, set on N. P. brackets and fitted with
%-inch Fuller bibbs for hot and cold water, and l^-inch
wastes and traps. All exposed work nickel plated.
Pantry Sinks.— Pantry sinks to be of enameled iron,

18 x 24 inches, with wooden drip boards. Fit with com
bination goose neck cocks and 1%-inch wastes and traps.
All exposed work nickel plated. Hose bibbs to be located
in yards where required by owner. All to be connected
with city water through galvanized iron supply pipes; and
all to have stop cocks, and all to be properly trapped,
vented and tested.

Hot Water Boilers to be of best copper construction
on cast iron pedestals, of 30 gallons capacity, and com
pletely fitted up and connected with the various fixtures
using hot water. Sediment cocks under boilers and stop
cocks under and over. Each system to be entirely
separate and left perfect and complete.

Gas Piping.
Provide two systems of gas piping, in accordance with

local gas light company's schedule, all properly secured
to place and graded free from sags or traps, and fitted
with drip cocks and cut ofts. One-inch supply pipes from
street main, %-inch risers, VHnch branches and %-inch
drops. All branches to be taken from sides or tops of
the running lines and all joints made in red lead. In
putting up drop light nipples, screw on a long piece of pipe
and plumb it, after which remove the long piece. All
nipples to project 1% inches through the plastering. Ail
side lights to be 5 feet above floor. Lights to be located
as indicated on the plans. The whole system is to be
tested in presence of the superintendent and made satis
factory.

Wiring.

House to have two separate systems wired for electric
lights, in accordance with the local insurance regulations,
using a two-wire system on porcelain knobs, 52 volts, and
not over 2 per cent. loss from entrance to furthest lamp.
All room drops to be operated from wall switches, and
lower hall light of the upper flat to be operated from
upper hall, and vice versa. All outlets for gas to be wired
and properly insulated. Wall switches to have flush
plate push buttons. Provide proper knife switches, cut
out boxes and cabinets where required. Electrical con
tractor to give the owner a guarantee to maintain the
efficiency of the systems for one year at his own expense
and making good all defects.
Light Fixtures.—The contractor will allow $100 for

combination lighting fixtures, to be selected by the owner
and put up in the best manner by the contractor.

Detailed Estimate of Cost.
The following is the detailed estimate of cost. showing

the items under the various headings designated:

EXCAVATING.
290yards excavating,at 25 cents $72.50
Filling in and grading 8.00

MASON.
39.000brick in cellar, at $13 $507.008,000brick in chimneysand p.ers, at $15 120.00
Stone sills for cellar windows and bulkhead
caps . . .' 37.00

135yards cementfloor, at 60 cents 81.00
Whitewashing cellars 6.00
Fire brick, tile setting, flue linings and thimbles 33.00
1,110yards lath and plaster, at 27 cents 299.70

$80.50

CABPENTEB.
12,800feet framing, at $18 $230.406,700 feet surfaced and matchedsheathing and
subftoors,at $19 127.8043,000 cedar shingles (in place) on walls and
roof, at $5.10 219.30Sheathing paper 8.001,000feet outside finishing lumber 35001,800feet matchedcelling stuff, at $22 28.60

Materials for porches,balconies,stepsand mold
ings 190.40

800 feet double surfaced, matched partition
stuff, at $23 18.40

Bulkhead frames and cellar doors (in place)... 1600
1.500feet maple flooring, at $35.00 52.501,800feet pine flooring, at $25.00 45.00
2.150feet matchedwainscoting,at $26 5590
430 lineal feet wainscotingcap, at 2 cents 8.60
700 lineal feet picture mold, at 1 cent 7.00
560 lineal feet baseand mold, at 5 cents 28.00
8 outsidedoor frames and trim, complete 6.00
2 cellar door frames and trim, complete 4.00
26 inside door frames and trim, complete 57.20
35 window frames and trim, complete 64.75
14cellar window frames, with wire guards 28.00
1 special window frame and trim, complete 10.50
1 front door and side light frame, veneered
quartered white oak 9.50Door, sash and transom for same,complete.... 16.001 front doorframe,veneeredquarteredwhite oak 4.60

Door and transom for same,complete 10501 vestibuledoor frame, veneeredquarteredwhite
oak 4.25

Doubledoors for same,veneeredquarteredwhite
white oak. complete 24.00Doors, sash, blinds, weights and cord 24870

Materials for china and linen closets, shelving,
cleats. &c 37.50

Materials for stairways, complete 5200
Materials for receptionhall finish, complete.. . . 31.20Mantels, tile and grates 8000Papering and tinting 8500
Nails and rough hardware 4700Finishing hardware 70!o0Carpenter work not already counted 72150

1.083.70

TIN"ANDSHEET METALWOBK.
Tin roofing, gutters, leaders, valleys, flashings and
ventilator

2,682.60

Heating apparatus. complete,in place
Painting, complete
Plumbing, piping, wiring and fixtures for same.

Total

76.90
. 420.00
. 816.00
. 587.50

.$5,247.20
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It stone is used for foundation walls up to the grade
line, all bard wood floors and finish replaced with pine,
tiding used on the walls instead of shingles and the sinks
omitted from the pantries, a saving of $410 can be made
without affecting durability or convenience.
The builders' certificate was signed by George K.
Steinacker, contractor and builder, 305 Congress street,
Savannah, Ga.

Graining of Woods and Marbles.

At the thirteenth annual convention of the Society of
Master House Painters and Decorators of Massachusetts,

held in Boston in January of the present year, one of the
papers presented was that of James Mouncey, dealing
with the subject of graining of woods and marbles. What
be had to say is of interest to many of our readers, and
we present herewith some extracts from the paper in
question :
Graining of woods and marbles is done by the same
methods to-day as were practiced 40 years ago, when first

but more particularly for a decorative effect. Therefore,
the grainers of those countries have not advanced so
rapidly as the English speaking people, who tried to fol
low nature closely.
I would advise the rising young men that have a desire

to study graining to go direct to nature for their teacher,
they being sure to choose the finest of wood veneers and
likewise the best samples of marbles, and if they follow
them correctly they will be on the right path, providing
are artistic ability appears in them, as it must be remem
bered that first-class grainers are born, not made. The
above is quite true, although the fact is not so generally
recognized in the rank and file of our trade as it should
be. It is very different at the present time from the time
I first learned my trade, in Scotland, where the great am
bition of every boy from, I might say, the first day he
entered the shop was to become a grainer, for the moat
successful imitator of wood and marbles was looked up to
by operative house painters, and, in fact, by the patrons
of the craft, as an art worker.
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1 went to my trade, and I may say many years previous
to that time. My first impression of ancient graining was

In the first years of my apprenticeship. Being at that

time very much imbued with the desire to become a grain

er made me very observing of anything in that line. In
many old houses that I had worked in I saw many rem
nants of what I might call ancient graining, which might
have been done for 50 years previous, which was generally

oak or anciently termed wainscot. That was a period
when all imitations were done in distemper color, general
ly using beer for a binder.
The reasons for work being done in that way in those
tunes were because steel combs and other improved tools

had not been introduced as they are used at present, espe
cially for open grained woods.
Oak, or so-called wainscot, was done by laying in small
sections with the distemper color, then drawing the blend
er through it while wet and softened to perform the grain
as the combs are used now ; then a wet chamois skin was
used to wipe out the champs, or lights, and when doit-
appealed to me at the time as if a hen had walked all
over the work when wet, having no semblance of any imi
tation in particular.
I believe In many of the European countries mostly
all Imitations of woods and marbles were done, and are at
present, in water colors, the reason for that being on act-

count of the grainer not striving so much for an imitation.

Although there were very few successful ones, the ap
prentices had many advantages in those days, their em
ployers generally being men of excellent ability, giving
every encouragement to their boys. In the dull season
they would allow them to practice, and oftentimes act as
their teachers, and give prizes for the best work. Those
were the benefits derived from the apprenticeship system
when boys were bound for a number of years, and from
that system many of the best grainers of the past century
sprang and have come into prominence.
If I might assume the role of the critic I might say

that some of our own grainers, and some very good ones,
are rather inclined to overdo their work by doing too
much, forgetting that a nice piece of plain graining in its
proper place is far superior to overcrowding. There
should always be one part of the work that should attract
attention. That was always a custom of the most eminent
grainers.

The artistic grainer always chooses the finest figure
of the wood for his imitations, the same as the cabinet
maker selects his veneers for the best furniture. Archi
tects in their specifications may call for certain rooms in
a building finished in quartered oak. If so, they would
not allow a piece of growth to be put in. But, on the
other hand, if it was to be grained oak, you invariably
would find the growth would predominate, very often
artistically done ; yet if the growth is unfit to be used for
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a fine piece of cabinet work it should not be considered
by the grainer.
The modern grainer in our midst is beset by many

difficulties. In the first place, the want of public apprecia
tion ; then the thought of how many square yards he can
cover in a given time, which means dollars and cents ;
then also the imperfect grounds that he has to work on,

not being properly prepared for the work, oftentimes not
the proper color, putting on more color on one panel than
would paint one whole door side. Under such difficulties
it is almost impossible for the most expert grainer to pro
duce good work. Good grounds for graining are very
essential, both for color and workmanship. There should
be as much care used in preparing work for the grainer
as would be used in bringing up a good piece of work for
enameling.
Marble graining is the most difficult of the grainer's

art, having combinations of color to deal with, striving
for depths and transparencies. Each of the different
kinds of marble—and they are many—have their own par
ticular forms and colors. Take the entire range of the
grainer's art: Is there any more difficult occupation to
learn, when considering the whole range of woods of aiJ
kinds and the great variety of marbles, and the amount of
forms and colors that have to be memorized? And yet
our grainers are not recognized by our arts and crafts
society as art workers. They recognize a piece of black
smith's work, hammered brass, or a piece of cabinet work,
which might be made with a hatchet.
The late John Ruskln, the eminent English author and

art critic, writes on graining, stating that there is no
meaner occupation for the human mind than the imita
tions of the stains and streaks of wood and marble.
The grainer should study nature just as perfectly at

the artist who goes into the fields to paint nature as he
sees it. Does the one not require just as much ability as
the other? Does it require any more artistic ability to
paint a landscape than it does to imitate a piece of jasper
or any other valuable marble? I say, no! I have had
experience in both. And, for an example, take a young
man with artistic ability, give him a training by the best
art teachers for a period of four years. Take a young
man with equal ability studying graining in all its
branches as a comparison. The artist will have acquire!
more knowledge in art in four years than the grainer
would acquire in six, and both are imitating nature.

" Composition ; " the fourth, " Construction," and the fifth
with " Steel in Church Construction."

New York Employers' Organizations.

A federation of employers' organizations in New York
City is one of the probabilities of the near future. The
matter was discussed on March 1 at an informal dinner
of secretaries of the various employers' associations.
William K. Fertig, secretary of the Building Trades Em
ployers' Association, presided at the dinner, and Henry
C. Hunter, secretary of the New York Metal Trades Asso
ciation, was the toastmaster. The largest individual or
ganization represented was the Building Trades Employ
ers' Association, itself a central body, with which about
100 subordinate employers' associations are affiliated.
Among the other organizations represented were the
Lager Beer Brewers' Board of Trade, the Shoe Manufac
turers' Association, the Lithographers' Association East,

the Wholesale Hat Manufacturers' Association, the Tug
boat Owners' Association, the United Typothetae, the Jew
elers' Association and the Paper Box Manufacturers'
Association. Messrs. Fertig and Hunter were appointed
as a committee to draw up a plan of organization. It will
hold the same relation to employers' associations that the
Central Federated Union does to the unions, affording an
opportunity to exchange views and keep posted on the
general industrial situation.

Saw Tooth Roof for Machine Shops.

A most interesting example of saw tooth roof for ma-
crine shops, and so constructed as to afford not only the
necessary light, but also provision for operating cranes, is
found in connection with the new works of the American
Turret Lathe Mfg. Company, at Warren, Pa. This is
said to be the first saw tooth erecting shop ever built —

that is, the first of any considerable size—in which there
are properly arranged crane runways.
The foundations of the building are concrete, the walls

are of brick and the frame work is of steel. The roof
planking is 3-inch yellow pine, the skyhghts are of heavy
ribbed glass set in metallic sash, the floor is of concrete
and the construction throughout is first class in every
particular. The building covers about 60,000 square feet
of floor space, and costs, including 1200 feet of crane run
way, % mile of sewers, 80.2 cents per square foot, dis
tributed as follows :

Cents.
Steel work, per square foot 88.7
Floor, 6 inches concrete 11.5
Foundations and brick work 10.8
Lumber 14
Painting 1.1
Roof Covering 1.1
Sewerage 2
Miscellaneous 0.5

Total cost per square foot 80.2
This figure, it will be observed, is very low, and is said

to have been obtained only by the closest economy in de
sign and the exercise of great care in letting contracts.
All parts of the plant are heated and ventilated by the

Sturtevant hot blast system, the apparatus consisting of a
9-foot fan drawing air through a heater containing sev
eral thousand feet of 1-inch pipe, the fan and pipe coils
being incased in steel plate housings. The steam connec
tions are so arranged that a part or the whole of the
heater may be used as desired, thus making it possible to
control the temperature of the air throughout the building
and effecting a saving in the amount of steam during
moderate weather, a thing that is not easy to accomplish
with direct radiation. The speed of the fan may also be
reduced during mild weather. The fan and heater are
placed in the engine room and the fan is driven by a di
rect connected horizontal steam engine, which exhausts
into the heater, thus costing practically nothing for opera
tion.
The heater is so arranged that the air may be taken

either from the factory or from out of doors. It is dis
charged from the fan directly upward into an extensive
system of galvanized iron piping, by which it is dis
tributed thoroughly and evenly throughout the building
in such a manner as to avoid drafts and to prevent un-
evenness of temperature. In planning the piping system
great care has been exercised to avoid interference with
the operation of traveling cranes and other machinery.

" Funnamental Ineas of Chunch Architecture " ls
the title of an interesting little work of 28 pages, by John
Jaeger of Minneapolis, Minn., which deals with various
phases of the subject indicated. The matter is divided
into five parts, the first of which discusses " Commerce,
Civilization and Architecture ; " the second talks about
"The Architect and the 'Style;'" the third deals with

The Largest Windowless Building.

It is stated that the Beigian national pavilion at the
coming World's Fair in St. Louis is the largest building
in the world without a window. The absence of windows
was deliberately planned by Gustave Chartrain, the archi
tect, to secure an even distribution of softened sunlight.
" Windows let in a blinding blaze of light and the in

tervals between them are dark," says Mr. Chartrain.
" We have avoided this by omitting the windows and con
structing the central section of the arched roof, extending
the entire length of the building, of stained cathedral
glass, which will let in abundant light."
The pavilion is 267 feet long and 191 feet wide. It is

55 feet high in the center of the great arched roof, and the
great dome in the center is 100 feet high. The glass sec
tion in the top of the roof is 20 feet wide. It is a yellow
ish brown, and the soft light cast through the interior in
creases the beauty of the finishings and decorations.
Great arched entrances on all sides make up for the

absence of windows in the exterior appearance.
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SOME SUGGESTlONS FOR TURNlNG SPHERES.
By C Toryansen.

THE
annual reminder that the bowling season is at
hand occurred a few days ago, when a dozen or

more bowling balls were sent in to be re-turned. They
were badly battered and bruised, giving evidence of rough
usage and hard knocks. In fact, they were a hopeless
looking lot of spheres, but we tackled the job with a will,

and they soon emerged under our treatment transformed
into very respectable looking globes, good as new, except,
of course, the necessary reduction in size. Perhaps some
of the readers would like to know how to turn a true
sphere, be it bowling, billiard or croquet ball. Any of
thesemay be manufactured by means of a fair sized foot
power lathe, the writer having turned dozens of full sized
bowling balls on such a machine.
We will commence with the bowling alley requisite.
This is always turned out of lignum vltae, also called
guaiacum, a very hard, dense wood. Owing to the diag
onal oblique arrangement of its fibers it can scarcely be
split. The sap wood or alburnum is yellow white. The
bard wood, or duramen, is of a dark greenish-brown, and
this part only should be used in a first-class ball. This

Fig. 1.—The First Operation.—Blocking Out.

C

ready for the second operation. For this we will need a
chuck. We find a soft wood block, say 10 x 10 x 5, and
fasten this on the face plate in the manner indicated in
Fig. 2, using suitable screws for the purpose. Make posi
tive that it will stay in place, as nothing is more annoying
than to have the chuck shift on the face plate. Have it
properly fastened, and we will now proceed to hollow it
out and adapt it to receive our crude ball. Fig. 2 repre
sents a section of the chuck and also shows the position
of the ball, C-C being the original centers. It will be
observed that the ball is held a little back of its largest
diameter. It appears scarcely reasonable. judging from

Fig. 2.— Second Operation.—Halving.

Fig. 3.— Showing Ball Incorrectly Centered. Fig. 4.—Third Operation.—Quartering and Turning First Half.

Some Suggestion* for Turning Spheres.

duramen has a specific gravity of 1.333, and therefore
sinks in water, on which the alburnum or sap wood floats.
Despite its hardness, it is easily worked, because of the
26 per cent, resin it contains. The lignum-vitse tree is a
native of the West Indies and the north coast of South
America. The balls in use vary from about 6 inches to 10
inches in diameter. We will, therefore, suppose we have
stuff in hand for an 8-inch ball. This will require a
block 9 inches in length or a little over, allowing about %
inch for the centers. We place this block between the
two centers of the lathe and proceed to shape it into a
ball, as indicated in Fig. 1 of the illustrations. It is well
to turn this as nearly spherical as we can by measure
ment of caliper or template, as it will save a lot of trouble
later on. Trim down at the centers as far as possible,
take out of the lathe, and finish off the centers with saw
or chisel. We should now have a fairly true ball, but still
far from perfection.
We now shove our tailstock out of the way and make

the illustration, that this ball of very considerable weight
could be firmly held in the manner indicated. It will
stay, however, if it fits closely at the circle of contact, and
should the fit not happen to be extra good, a little chalk
rubbed on the chuck will greatly increase its adhesive
ness. We must now test the position of the ball in the
chuck by touching it lightly with the point of a chisel,
making a mark around it as shown in Fig. 3. If this
mark does not cut into both centers equally we rap
sharply on the chuck, thus dislodging the ball, and then
turning it slightly, fasten and test again until we get it
right. Then we cut a sharp groove across the centers
deep enough to completely encircle the ball.
To make this more plain, we must bear in mind that

our ball is more or less out of true, and the groove must
be made deep enough to cut into its flattest part or small
est diameter. If our machine runs firmly and the tool is
held steady it will be understood that this groove forms
an absolutely true circle around the ball, and also that it
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divides it into two equal halves or hemispheres. This we
call halving the ball, while the next step is to quarter it.
We again dislodge the ball and turn it around in the

chuck, so that the centers are brought back to their
original position as between head and tail stocks (Fig.4).
Turn a groove around the ball at its largest diameter and
the ball is quartered. Now proceed by turning off the
surplus wood, cutting down carefully to the original
groove, just merely leaving a faint even trace of it all
around, taking care not to cut below it in any part. Next
cut well up to the chuck. This will be readily understood
by referring to the illustration.
The value of the care taken in the original blocking

out will now be apparent. If the ball was turned very
nearly true to the template a shallow groove only was
needed in order to circle it, and consequently but very
little wood has been removed in the last named operation.
So when the ball is turned in the chuck, as we now must
do, it will still fit, sinking in but a little deeper. If, on
the other hand, we have been careless, a new chuck will
be required or the old one must be refitted. Having
turnd the ball end for end in the chuck, as shown in Fig.
5, we now proceed to remove the surplus wood, guided by
the groove as before, and, this being done, we should have
gained our ends—a true sphere. This is easily tested by

and skill. The machine must be brought to a standstill
frequently in order to ascertain how things are coming
on, how closely the groove is being followed, how much
more wood is to be removed, and at what points. By
reason of the peculiar structure of the wood the tools
must be used more as scrapers than as cutters, which is
to say, more at right angles to the material, as indicated
in Fig. &
In the turning of billiard balls ivory is the material

needed. Tusks very near the right size make the best
ball, because of the more even shrinkage. It may not be
generally known that ivory shrinks, but such is the fact.
Says an encyclopedia in regard to this : " When ivory is
first cut it is semi-transparent and of a warm color. In
this state it is called 'green' Ivory, and as it dries it
becomes more opaque. This is supposed to be the result
of the drying out of the oil, but Ivory contains less than
% per cent, of fatty substance, and that which dries out
is water—not oil. During this drying process the ivory
shrinks considerably, so that it is necessary to season lt
like wood. The tusks shrink much more in their width
than in their length, which will be readily understood
when the many concentric rings of interglobular spaces
containing soft material, which dries up and leaves them
empty, are remembered. It is on account of this peculiar
ity of structure that billiard balls are turned from tusks
not greatly exceeding them in diameter, for by selec
tion of such tusks the ivory on the opposite sides of
a ball will correspond in density and in structure, and the

Fig. 5.—Fourth Operation.—Finishing Full Round.

TbOLPCST

Fig. 6.—Diagram at the Left Shows Tool in Scraping Position
and at the Right Tool in Cutting Position.

Some Suggestions for Turning Spheres.

shifting the ball in the chuck into any desired position.

If it is true it will run around without the least play or
wobble at any part, always provided our lathe and chuck
run truly. If, however, any deficiency is present it will
be apparent enough, rest assured, and the only effective
remedy is to repeat the former operation, barring block
ing out. It ought to be true, and will be if we have taken
the proper care. It now only remains for us to sandpaper
and finish with shellac
In re-turning a lot of used balls it is often necessary

to take off considerable wood in order to bring them out
true. It is advisable then to commence with the smallest
ball and turn the chuck to fit, fasten and strike the
groove, then turn it about in the chuck and finish the first
half. After this has been done lay it aside and fit the
chuck for the next size, proceeding in this way with all
of the balls up to the largest. Now procure a new chuck
and again commence with the smallest size and finish it
up, gradually enlarging the chuck as before. By this
method two chucks will serve any number of sizes of
balls, while otherwise a chuck will be required for each
size, and this again would have to be refitted for the fin
ishing operation.
In Europe, where the trade guilds have been in force

since the Middle Ages, and where the apprentice must
still pass an examination before becoming a journeyman,
this operation of turning a perfect sphere is one of the
tests of the turning trades. The prospective journeyman
is given a piece of stuff of such size as to impose the
most careful handling in order to produce therefrom a
sphere of the required size. It is carefully tested, and if
inaccurate the hapless apprentice must serve more time
until another and more successful examination. It will
be gathered from this and the foregoing that the art of
turning a true sphere is one requiring judgment, patience

shrinkage will be uniform about its centers. They are
usually turned roughly into shape and kept for some time
in a warm room to shrink and then turned true."
The process of turning is Identical with that of the

larger balls. It is, in fact, the only accurate way of turn
ing any size of sphere, except the machine be automatic
The Ivory takes dies excellently, despite its hardness,
nor does the dyeing interfere with the polishing in any
way.
The croquet ball is generally turned out of hard, white
well seasoned maple, as are also the clubs and mallets.
When blocking out this ball it is customary to turn five
or six on one stock, and then cutting down between the
balls as far as one conveniently can in the lathe and
parting them with a saw and finishing as before. There
are turners who, by long and constant practice at this one
branch of turning, become so expert of eye and judgment
as to be able to turn this ball in one operation only—that
is, between two centers. They are not absolutely true, of
course, but near enough to serve the purpose. The bulk
of them, however, are now produced by an automatic
lathe of recent invention, which does the work truly and
rapidly, greatly cheapening the product.

The most remarkable and striking feature of the new
Cathedral at Liverpool, England, will be the hight of
the vaulting of the nave and choir. Measured in the
barrel vaulting it will be 116 feet, and in the high tran
septs 140 feet. No cathedral in the country approaches
its hight. The nearest is Westminster, the nave of which
has a hight of 102 feet, while York measures 99 feet;
then Salisbury 84 and Lincoin 82. Chester reaches only
78. The " whispering gallery " of St. Paul's Cathedral
is 100 feet from the floor.
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CORRESPONDENCE,
Tool Rent for Grindstone.

From E. V. T., Shenandoah, Iowa.—I send herewith a
sketch (Fig. 1) of a tool rest for use in connection with a

grindstone, which may possibly be found of use to some

of the readers of the paper. Referring to the sketch, I
would state that A is a piece of 1 x 6 inch stuff; B is a
brace; C C are cleats nailed on to the piece A, while
chisel D is represented in place for sharpening. The
piece A also serves as a buffer or guard to prevent the
water from the grindstone being thrown on the operator
while sharpening the tool. The chisel or plane iron may

beheld at any angle required.

From W. W. E., Flint, Mich.—1 hereby unfold my plan
of grinding chisels, it being one I have used for some time
and have found entirely successful. If other carpenters'
chisels are like mine they will not stand the same bevel,
and my device is so made as to work on all chisels and
plane irons. Although the tool rest shown is a good one,

the edge of the tool is hidden from view. I take a piece
of pine 3 x 4 inches wide and place it perpendicularly on
the frame of the grindstone, as shown at S in the accom-

carpenter (?), a man who had worked at the trade for
years, had put those casings on with the back or hollow
side out, the sanded side being placed next to the plaster !
There probably are cases where the mill men turn out
poor work, but at the same time there are so-called car
penters who will butcher up the best and simplest mill
work ever put out. It is enough to knock the sand out
of a millman to see the way some of his work is put in a
building. We offer these few suggestions, as we feel that
the other side will be well aired. We could fill the Cor
respondence part of the paper with similar examples, but
do not want to take up too much of the valuable space.

From Apprentice Carpenter, Fort Morgan, Goto.—I
wish to make a slight correction of the letter of mine
which appeared in the January issue under the above
title. I am not at all surprised that some of the readers
took this to heart, but I am afraid they do not quite un
derstand what I meant. I had no intention of hitting at
any stair factory or furniture shop, but I had reference
more particularly, as stated in my letter, to the matter
of flooring and molding. Now if " C. E. G.," whose inter-

Fig 1.—ArrangementSuggestedby " E. V. T." Fig. 2.—Plan Recommendedby " W. W. E.'

Tool Rest for Grindstone.

panying sketch (Fig. 2). Then I have a rest, R, running
from the standard to the stone, or wheel, this rest being

6 inches wide and having a 1-inch slot in it. The end of

the rest is held in place by a bracket, B B, on each side
of the wheel on the frame. These brackets are adjust

able in hight, as shown at A, according to the size of the

wheel or stone. The hight of the rest is adjustable at the
standard and the bevel desired, as shown at C. This de
vice is used in truing up a wheel, which, of course, in
order to do good work must be perfectly true. The rest
maybe cut out for the handle of the chisel if desired.
I am very much interested in Carpentry and Building
and enjoy it thoroughly. I am new at the trade, having
had as yet only five years' experience, and I therefore
wish that my brother carpenters would express their
views freely and fully, not only regarding this matter of
tool rest for grindstone, but also on other topics, of which
so many are coming up every month in the Correspond
encedepartment.

▲re Mill Men Getting Carele*aT
From P. & N., Loyal, Wis.—We approve generally of
what "C. E. Q.," of Frederick, Md., says in the March
issue, page 83, regarding mill work. We will cite one
case which came under our observation, although there
are plenty of others, and we could fill columns should we
give them all. A man came in one day and gave us an
order for some inside finish, the casings being plain side
casingswith cap finish. We got out the bill of materials
andhad the face of all the work sanded, ready to put on.
After the work was in place, the owner of the building
came in and did not a little grumbling about the side
casingsbeing rough, or not smoothly planed, so we went
over and looked at the job, and will you believe it, the

esting letter appears in the March number, was laying
flooring and it varied in width from % to % inch, what
would he do, especially if he found some that wouldn't
match, and after he had got it together or as close as he
could, there were still visible cracks about % inch wide—
would the millman smile when he saw lt? Now I mean
saw mills where flooring is made.
I do not want to be classed as a " bungling carpenter,"

for I have held my job as an all around carpenter wher
ever I have worked, nor do I want to be classed as an
extremist, for we have heard from a few who wrote on
the question of " What Constitutes a Day's Work for a
Carpenter." Now let us reason together. Suppose one
were to get some 3% inch crown molding and it varied in
size, could a fine joint be made? Then let us suppose
the saw mills keep cutting down on the size of 2 x 4's and
other dimension stuff, where do you think they will
stop? Well, 2 x 4's vary in size, but they are not 2x4.
but rather 1% x 3%. The mill men take out the saw
cut from the size of the lumber, so they say. Well, who
pays for this saw cut? Getting paid for sawing the lumber
does not seem to be enough ; they want a little more,
but as they put it they only take the saw cut. Well, I
must say the saw mills must use a pretty thick saw.
Don't you think so, reader?
The correspondent " C. E. G." speaks of the Philis
tines getting hold of some of the mill men's work and
beating it up in pretty bad shape. Well if they should get
hold of some flooring and drop siding that wouldn't go
together, they would want someone to go after the mill-
men. I will say right here that if the Philistines would
have to deal with that kind of mill work, they would
surely send for Solomon or King David to tell them what
to do with it.
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Rule for Finding Di.tance Between S«iv Kerf..
From E. F. G., Stamford, N. Y.—Replying to the cor
respondent asking for a rule by which the distance be
tween saw kerfs may be determined, I would say take
a piece of stuff of suitable length and equal to the thick
ness of the piece to be bent, as & a' of the accompanying
sketch, Fig. 1. Let a' 6' be equal to the radius of the
curve around which it is to be bent. Make the saw

top. The lock should be placed at the middle of the lock
rail, the latter being 3 feet from the bottom of the door.
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Rule for Finding Distance Between Saw Kerfs.

kerf at & o, leaving the thickness unsawn at o a' from

% to % inch. Nail the piece at f t' and move the piece, as
indicated by the dotted lines, just enough to close the saw
kerf at c' ; then 6' s' will be the distance between the two
saw kerfs. The distance o a' to be uncut must be gauged
along each edge of the stuff to be bent. The same saw
must be used to cut all the kerfs.

From W. N. M., Fort Shaw, Mont.—In reply to the
correspondent asking for a rule for determining the dis
tance between saw kerfs I send a sketch which shows
my method of finding the distance between kerfs for the
segment of a circle of given radius. Referring to the

sketch. Fig. 2, cut one kerf, as at a, mark the distance
a b equal to the radius a o and bend the board or strip
to the position a d until the saw kerf is closed, as indi
cated by the dotted lines. Measure the distance between
(I and 6, or, in other words, the deflection of the board
between a and 6, and the space 6 d is. therefore, the dis

tance between kerfs. It should be remarked, however,
that all kerfs must be made with the same saw.
Note.—We have a similar answer from " O. A. G."

of Dresden. Tenn.

StuainK Bracket for Shingling- a Roof.

From W. P. C, Wahpeton, N. Dak.— I would like to
indorse "C. C. H." of Brookville, Pa., and " D. P. B." of
Kedford, N. Y., in regard to shingling brackets. I think
the kind described is the only one to use, as it makes no
difference what may be the pitch of the roof. The ma
terial necessary is always lying around loose and costs
practically nothing.

Design Wanted for Gambrel Roof for Barn.
From F. F. B., Slippery Rock. Pa.—Will some prac

tical reader of Carpentry and Building submit for publi
cation plans of a gambrel roof for a barn 50 feet wide,

showing the location and pitch of purlin posts?

Question In Door and Window Construction.
From A. F.. Toronto. Canada.—What I understand

from the letter of " A. J. B.." Waterloo. lowa, in the Febru
ary issue, is that the molding and fillet of the head should
be returned on the ends and the easing butt underneath.
In regard to the matter l would say the base block should
always be fitted up against the base, both for appearance
sake and for saving of time.
The rule we follow for placing hinges on a door is 8
inches from the bottom and the same distance from the

From S. P. B., Smethport, Pa.— Referring to the letter
of " A. J. B.," Waterloo, Iowa, which appeared in a recent
issue, I find that housing cabinet heads down on to the
casing gives best satisfaction. I recently received a large
bill of trim where the manufacturers were to do the hous
ing, but instead they tenoned and mortised them. I had
my man cut off the tenons and house down the heads.

Preventing; Porch Roof from Sagarins;.

From J. E. R., North Chatham, N. Y.—I am an in
terested reader of Carpentry and Building, and noticing
in the March issue the query of "C. C. H.," Brookville,
Pa., concerning the tendency of round cornered porch
roofs to sag, I send a drawing indicating a method of
preventing the trouble which he mentions. I would state
in this connection that I have used the plan here illus
trated and described with entire success. The Idea is
to construct an arm of the middle rafter and the celling
joist directly under it and to secure it to the corner of
the house by means of iron straps and bolts so as to
keep it from pulling away at the joint A of the sketch.
By making a good foot on the inner end of the ceiling
joist it will tend to keep the arm from jamming or
splitting at B. In doing the work nail 1-inch boards
on each side of the arm so as to make it perfecly rigid,
and it will support any weight likely to be placed upon it.
The curved plate is tied up to the arm at C by means of
a %-inch bolt, and this, with the support it gets from.

. CONSTRUCTION
OFASM PLANATB

Preventing Porch Roof from Sagging.

the straight plates at D and E, makes a job which will
set in place and prove eminently satisfactory.

From D. P. B., Redford, N. Y.—In my opinion " C. C.
H." has a bad jot> on his hands. If his porch is ceiled
on the under side he can rod firmly from post to post
through the ceiling joist; then bridge firmly from joist
to rafters, herringbone style, after which tighten the
rod. The rod should be fastened under the main rafters
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over each post. If it is a rafter finish he must have
rolled in the form of a quarter circle a piece of band
iron, such as is used for wagon tires, % inch thick and
as wide as a plate. Have plenty of holes drilled for

%-ineh screws, then put it on the inside of the plate, us
ing screws 2 inches long.

Glazing Hot Bed Saah.
From C. A. W., Port Jervia, N. Y.—I would like to ask
the readers of the paper a question with regard to hot
bed sash. I favor butting the panes of glass instead of
lapping them an inch or more, and my reason for it is
this: In lapping glass the water will always form a
suction and get in between to such an extent as to run in
side more or less ; then in cold weather it will freeze and
break more or less glass, while by butting the glass there
will be no more leakage than results from lapping and
there is no breaking of the glass from freezing. I should
like to have this matter well agitated by the readers of
Carpentry and Building, as I think it one of importance,
and there may be readers who have had some practical
experience in regard to hot bed sash and can throw much
light on the subject, while there may be others who have
never thought of butting the glass and thereby saving in
the first cost as well as in the long run. Perhaps some of
the greenhouse men may have something to say on the
subject.
Note:—In regard to the question raised by our corre

spondent above we have the following interesting commu-

I-f;CAP BAR,!

Glazing Hot Bed Sash.

nicatlon from the Lord & Burnham Company, greenhouse
architects and builders, of Irvington-on-Hudson, N. Y. :
" In the manufacture of our glazed hot bed sash we al
ways use lapped glass, and our unglazed sash have the
bars arranged for that method of setting the glass. Your
correspondent speaks of lapping the glass an inch or so
and of the liability of breakage arising from ice forming
between the laps. One light should not lap over another
more than % inch. We have known of no trouble from
breakage from the formation of ice at the laps.
" The chief objection to butted glass for either hot bed

sash or greenhouse roofs is that it does not make a tight
joint. The reasons are these: Almost every light of
glass is somewhat bowed or curved in shape; a wooden
cap has to be placed on the bar to hold the glass secure,
as indicated in the cross section of a sash bar sent here
with. It will be seen that placing this straight cap
against the curved surface of the glass leaves a loose
joint under the cap. The joints where the lights butt
against each other are also loose, because very few lights
have absolutely straight edges. From the use of butted
glass a leaky roof results. Furthermore, it is harder to
keep a proper degree of warmth in the hot bed or green
house. One other disadvantage is that when a light of
glass is broken it is necessary to remove an entire sec
tion of the wooden cap before that light can be replaced.
We have used lapped glass for all our greenhouse work
except in a very few cases, where owners have insisted on
having the butted glass. We always advise, however,
against the latter method."

Constructing- a SwlnjsInK French Window.
from " Hee H. See," Belleville, Canada.—In the
February issue F. J. Grodavent shows a sketch of a
French casement window which is about the usual style
of construction on this side of the line, and though this
answers fairly well in a sheltered position, I have found
to my cost that in the open country, where the wind gets

a chance at it, the construction is worse than useless.
The wind in the first place blows the rain against the
window panes, from which it runs down to the sill. There
the wind gets at it again and blows it through the wide
opening in a perfect stream, as the piece of iron generally
projects a half inch, and the front of the opening will
necessarily have to be fully as much. I tried several
things to remedy this, and one of them was a strip of

Constructing a Swinging French Window.

rubber packing fastened to the front lower edge and the
sash and projecting down to the sill. This would scrape
over the iron bar as you shut the window and then spring
down straight again. Fig. 1 of the accompanying sketches
will explain what I mean. The rain, however, came in
just as badly as ever when the wind was in the right, or,
rather, the wrong, quarter. The manner in which I event
ually overcame the difficulty is indicated in Fig. 2. The
strip of wood shown fastened to the sill must be at least
1 inch high, and the joint at A must be as close as possi
ble, so that the rain cannot blow through it as it runs
down the sash. The cove in the bottom of the strip pre
vents the wind blowing the water up as far as the joint,
and this keeps it from running through into the room. I
am certain that with careful fitting this will make a
good job, because I have tried it.

Laying: Canvas Deck Roofs.
From L. C. H., Ridgetown, Ontario. —As I have bad

experience in laying canvas decks, I feel justified in re
plying to the inquiry of " Learner " regarding this matter
which appeared in a recent issue of the paper. I have
laid canvas on both boat decks and veranda floors and
wonder it is not more extensively used, as it is so much
quicker than iron or tin, and with proper care will last
just as long. The under boards should be dry and
matched and all over-wood should be planed off, as any
ridges are bad, and cut the canvas. Lay upon the boards

Layina Canvas Deck Roofs.

a good thick coat of any common paint and while wet
stretch the canvas, lapping where the line on the canvas
shows. Tack about every % inch with large headed tacks.
Out this way we use a stretcher similar to that shown
in the sketch for the purpose of putting on the canvas
and having it good and smooth. A good quality of canvas
will stretch if dry 1% to 4 inches to a yard. The best
way for the learner to do is to take a yard and see just
how much it will stretch, then make allowance according
ly. He should use as many coats of paint ou top as he
can afford, not less than two under any circumstances.
Paint should be of white lead and oil, and each coat
should be applied after the other is dry.
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la (he Barn Frame of Sufficient Strength f
From John L. Shawver, Bellefontaine, Ohio.— Permit

toe to offer a substitute for the barn frame proposed by
the correspondent " C. G." of Vergennes, Vt., in the March
issue of the paper. His timber trusses take up too much
room, and at the same time the timbers are too expensive
for this day and age. We place a little more timber in
■thejoist bearer and prefer it in a different shape. He

should be less than 10 x 10 inches. With good rafters,
framed over an 8 x 8 ridge pole, there will be no need of
Queen posts.

Is Barn Frame of Sufficient Strength?

suggests 7x8 inches, and this would be 30 feet in length.
We would use three 2 x 10's, and could use any lengths to
make the 30 feet; consequently our timbers could be pur
chased at much less cost. Instead of the 7x8 inch truss
timbers we would use two wire cables made of galvanized
wire, seven strands and doubled. While we would use a
little heavier posts in the stables, the posts of the super
structure would contain only about one half as much
material, but this, too, we would prefer of different shape.
In place of the 7x8 inch we would use two 2 x 8's, and
instead of the beam we would prefer the arch and the
angling purlin posts, and thus have the interior entirely
free from all timbers.
After 20 years' experience in building barns without

the cross beams it would require peculiar conditions to
induce us to use them, for they are continuously in the
way, both when storing away hay or grain and when
getting these out again for the thresher or for the feeding
of stock. The upper portion of the frame submitted by
" C. G." does not show any braces, and we are at a loss
to know if there is to be none, or if these were omitted
because it is not that portion of the structure that is
under consideration. Let me say, however, that that is
,one of the most prevalent mistakes in the construction of
a barn. There are too few braces, and the first baby
tornado that happens to pass that way will " lay it out in
fine shape." While we use plenty of braces, they are
usually only 2x6 inches, and so do not take timber very
rapidly. The geometrical triangle is the strongest figure
one can secure, and it is with that idea always in mind
that we do our barn work.
In this connection permit me to say that Carpentry

and Buildiuj is brighter and better each year, and no
carpenter should fail to have it on his table at all times.
It is true we are sometimes so busy that we have little
time for reading, but it is well to have good, wholesome
reading matter always convenient at band, and then we
shall not be tempted to read the cheap trash that is so
plentiful in the mails.

From D. P. B., Bedford. N. Y.—l note the letter of
" C. G.," Vergennes, Vt., in the March issue, and as that
place is not far from where I am located, I am sure it has
as much wind and snow. This being the case, " C. G.'s "

barn frame is, in my opinion, of no account at all, being
faulty or worthless in design. No one piece in the bent

Cleaning Oil Stones.
From P. & N., Loyal, Wis.—As we are very much in

terested in Carpentry and Building, and owe a great deal
to it, we offer a few suggestions in answer to some of the
correspondents whose inquiries appeared in the March
issue. In reply to " J. W. T.," in regard to cleaning oil
stones, would say that we make a good strong lye and
boil the stone for three to four hours. This cleans them
out nicely and puts them in first class shape for doing
good work.

From C. C. S., Winchester, OMo—Tell "J. W. T.,"
Weatherby, Mo., to give that oil stone a few applications
of turpentine, or, better yet, to soak it in turpentine for a
little while. As a result he will find it to be entirely free
from the effects of all gummy dirt. Then if he will take
turpentine and sweet oil, mixing them half and half, he
will find it is an excellent oil to use on it.

Note.—We have a reply similar to the above from
" R. J. W.," Decatur, 1ll.

Wearing (|milillin of Cherry in Parquetry Floor*.
From W. P. C, Wahpeton, N. Dak.—Will some of the

boys give me through the Correspondence columns their
experience as to the wearing qualities of cherry in par
quetry floors along with oak, maple and other hard woods?
I have laid some floors with it this last summer, but as it
was the first that was ever laid in this town, there is
some doubt about the cherry lasting as long as the harder
woods. What have the experts to say on this point?

Deaign for Pipe Rack.
From Paul D. Otter, Chicago, III.—In reply to the

correspondent signing himself " Lee," Brooklyn, N. Y.,
and asking in the February issue for a suggestion for a
bachelor's pipe rack, I enclose a sketch which may pos
sibly be of service to him. The rack is 22 inches in its
total length, and is constructed of %-inch stock through
out. The other essential measurements are noted in the
drawing. The top compartment, which is provided with

i H
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Design for Pipe Rack.

a door, may be fitted with another shelf if desired, mak
ing it still more handy for a few cigars. The outrigging
brackets will, no doubt, suit the needs of an ordinary
smoker's range of pipes. The bird is simply a suggestion
for a stuffed sparrow, lending realism to the roof cover
ing.
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Oealgn of Four-Room Flat UuildliiK.

From M. P. Kelloug, Boulder, Colorado.—In a recent
Issue, "C. L.," of San Francisco, Cal., called for sugges
tions through the Correspondence department, for a four-
room flat building, or a double tenement house, to be built
on a lot 25 x 45 feet, the lot having buildings on each side,

which cut off the light except from the front and rear.

j s o 23^

Radius of Hip Rafters on a Circle Roof.
From A. H. H. M., St. Louis, Mo.—I would like to ask,

through the medium of the Correspondence Department
of the paper, if some of the readers will favor me with
the proper method of obtaining the radius of a hip rafter
to intersect with the common rafter on a circle roof? Just
at present I am having a little trouble with a roof of
this kind, and in order to make the situation clear to the
readers I will describe the method I use in obtaining the
radius for a hip rafter. The common rafter was less than
a quarter circle, with a radius of 44 feet, the segment of
the circle having a rise of 6 feet 6 inches. Now, after
finding the length of the hip and the straight line, or
chord. I measured up from the center of the chord the 6
feet 6 inches, thus giving the hip the same rise in seg
ment as the common rafter. I then found my radial point
for the hip through these three given points, thus giving
me a radius of 61 feet % inch for the hip, but I found my
hip somewhat flat. Whether it was on account of the
long span or not having the proper radius I cannot say.
I might add that there were three other foremen on the
job, as well as several other carpenters, who said that
the hip rafter should be an ellipse in order to intersect
with the common rafter. Now, I can't see it that way. 1.
claim that while a common rafter is a portion of a com
mon circle, the hip must also be a portion of a common
circle, only with a greater radius, in order to intersect
with the common rafter. What I would like to know is
the practical working method of obtaining the correct
radius for the hip. I shall consider it a great favor if
some of the readers will favor me with the desired in
formation.

Front Elevation.— Scale, ^ Ineh to the Foot.

Questions In Furniture Construction.

From Paul D. Otter.—Answering the Belleville, Can
ada, correspondent in the March issue of the paper, I
would say that the all prevailing style of leather is what

is known as " Spanish leather
"—sheepskin tanned and

colored in imitation of the leather which the early Span

iards made famous in curing and coloring, made from
goat hides. The modern sheepskin is produced in many
rcolors, and the quality soft and desirable for pillows and
bags. The green-brown shades will be found to har-

Ba.ement. First Floor.
Scale, 1-16 Inch to the Foot.

SecondFloor.

Design of Four-Room Flat Building.— M. P. Kellogg. Architect,
Boulder, Col.

In answer to this request I have prepared some sketches
showing an elevation and floor plans of a double tene

ment house for this lot. Each apartment has four nice
rooms, which are arranged in such a manner that they

will receive good light. Each apartment has a front en

trance hall, which opens into the parlor and dining room.

There is a bathroom opening off the bedroom, and there

are butler's pantry, kitchen and rear porch. There is

also a basement for each apartment, with cellar, laundry,

coal bin and heating plant.

monize particularly well with French finished weathered.
or in the dark tones.
As to the mahogany «tain used by the manufacturers.

and about which the correspondent inquires, I would state
that the analine dyes have, of course, taken the place of

the chemical concoctions and mixtures used by the ex
clusive maker. What is sold as seal-brown mixed with
French red is used to produce the mahognay imitation.
It must be a matter of experiment, after a slight quantity
of the brown has been stirred into hot water, as to how
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much of the^e* powder is to be added, the. red for ma
hogany, however, being in excess of the brown. Try the
tint on a white piece of wood with a small portion as an
experiment, allowing the sample tint to dry. As the an-
aline colors are very active, little is required to bring

about the desired change.

I.ayingr Hnple Floorliiic.
From G. A. K., Oroton, Conn.—In the March issue of

the paper I notice " W. J. S." of Oella, Md., asks for in
formation in regard to maple flooring. As being of pos
sible interest to this correspondent and others, I will give
my experience with work of this kind, having had oc
casion in the past two years to lay a considerable amount
of maple flooring. I might say that the flooring we get
here is cut in unequal lengths and matched at the ends.
There are- holes started for the nails, but they are only %
inch deep. I think the nails drive easier where there are
no holes started. We generally use 8-penny finish wire
nails, which work very well, but I think the best nail is
the 8-penny floor wire nail, or, rather, an extra heavy

finish nail. I enjoy reading Carpentry and Building very
much, especially the Correspondence Department.

From P. & N., Loyal, Wis.— We notice that " W. J. S."
complains about hard wood flooring not being bored clean
through. Now, it isn't intended that it should be. It is
bored sufficiently to allow for setting the nail heads, as
these generally split the tongue unless bored a little. In
this section of the country we use 8-penny casing nails for
hard wood flooring.

From W. P. C, Wahpeton, N. Dak.—In answer to " W.
J. S.," Oella, Md., in regard to maple flooring, I will tell
how it is laid up in this section of the country. As a
general thing it is used as a finishing floor over 10-inch
ship or No. 3 boards, with resin paper between, as all

floors up this way are double. It is nailed with 8-penny
casing nails about every joist bearing, regardless of the
holes punched in the flooring. The nails are afterward
set with a nail-set so as to get a good joint with the next
flooring, as maple will not give to the nail heads the same
as pine or fir. The holes that are bored in the flooring
are supposed to be for the nail heads to go down flush,

but as they will not strike the joist half the time, we may
pay no attention to them. Any one who can lay a good
maple floor can drive an 8-penny nail through the flooring

without having to bore holes for the nails. I may say
here that I never use a hammer to lay any kind of
matched flooring, except parquetry, as I find that a hand
axe makes tighter joints, quicker and easier.

Care anil Purchase of Good Tools.
From Apprentice Cabpenter, Fort Morgan, Col.—I

would like very much to have some of my brother car
penters write about buying good tools and the proper care

of them. I, for one, believe the best tools are none too
good. I also believe in standard makes of tools, not the
" cheap John " goods generally carried by some of the
stores—tools that won't take a decent cutting edge if you
hone them all day. The best is by far the cheapest, for
the carpenter is often judged by his tools and the shape

in which he keeps them. Now, I expect some hardware
man will answer me on this and swear by the great Horn
Spoon that his goods are the best made, because he has
sold quite a number of them. Maybe hewill go so far as to
call me a crank. Well, that is all right. A crank is what
you run things with—sometimes. I believe, as stated
before, in standard makes of tools—those that have stood
the test for years, providing, of course, they still make
articles. I think there are many readers of the paper
who could write very interesting letters, and I would like
to hear from more of them regarding trade matters, in

which all of us are concerned.

I.nyiiigr Hard Wood Floors.
From A. F., Toronto, Canada. — In answer to " I. F.,"

Germantown, Ohio, I would say the best way to lay the
hard wood floor is to have the material grooved and
tongued at the ends and blind nailed every 18 inches. I
would not advise nailing through the surface, as it makes

a springy job, besides giving it a bad appearance. The
method to follow Is to nail a strip \i inch thick every 18
inches. Lay the floor on top of the strips, as this makes
the best job. I have followed this course in connection
with work in institutions here, where we have a very
good floor, the ends being tongued and grooved and bored
every 18 inches. The back of the strips are hollowed in a
little with a steel scraper.

From D. P. B., Redford, N. Y.—Replying to " I. F.,"
Germantown, Ohio, in the February issue, I would sug
gest that, instead of matching the ends of his boards, he
use a line saw and a piece of band iron % inch wide for a
dowel. It makes the best job. He should nail 12 to 15
inches apart and 4 inches from the joints, using 6-penny
fine nails. The correspondent should distinguish between
6-penny fine and 6-penny finish.

Sustention. Regarding; Prices of Materials and
Labor.

From H. J. A., Spring Valley, Minn. —I for one am
heartily in favor of the proposition presented in the
February issue by " M. L. H." of Cleveland, Ohio, and
I have no doubt there are many readers equally inter
ested with myself. It would not only be of interest, but
of great value to all those who have occasion to figure
prices and make estimates of all kinds of building ma
terials, to know the prevailing prices of material and
labor in different sections of the country. Especially
would this information be of value to those residing in
the country districts and smaller towns, who are at a
distance from the great centers of distribution. The in
formation that correspondents might be pleased to give
in regard to this should be in the line of a report of the
actual retail or wholesale prices, as the case may be, and
not how cheap or how high a price a person might have
paid for something, unless such prices are the regular
prevailing figure at that time and place.
The following are given as the prices of a few ma

terials in this place, the list commencing with retail
lumber prices :
Timber 0 x 8, 10 x 12, &c, 12, 14 and 16 foot lengths,
per M $28.00

Timber 6 x 8, 10 x 12, &c, 18 and 20 foot lengths,per M. 25.00
Dimension lumber, 2 x 4, 2 x 6, &c. 12 and 16 foot
lengths, per M 22.00

No. 3 boards, s.l.s 21.00
No. 4 boards, s.l.s 18.00
No. 2 boards, s.l.s 26.00
No. 1 flooring, 6-incb pine, 12 and 14 foot lengths 30.00
No. 2 flooring, 6-inch pine, 12 and 14 foot lengths 27.00
Yellow pine flooring,quarter sawed,4-inch 38.00
Ceiling, yellow pine, % 25.00
Celling, yellow pine, % 80.00
Ceiling, white pine, %-C 52.00
Celling, white pine, %-D 42.00
Ship lap No. 3 23.00
Ship lap No. 2 26.00
C. select 1-inch,6 to 10 lnches wide 58.00
C. select 1-inch, 12 inches wide 63.00
Lap siding cedar,6-inch 33.00
C. siding, white pine, 6-inch 32.00
B. siding. white pine, 4-inch 35.00
E. siding, white pine, 6-inch 19.00
C. flooring, 6-inch 52.00
Lath, No. 1, W. P 5.50
Eitra XAX cedarshingles 3.25
Extra XAX white pine shingles 4.00
10 per cent. oft on doors and moldings,40 per cent. on windows.
The above are the retail prices, and the material is

sold in bills or to contractors for probably about 10 per
cent. off.
Ordinary building brick are $12 per M, retail, shipped in from
Winona.

Hubblestone, laid in foundations complete,about $10 per chord.
Uriel; laid ln wall, $4 per M ; pressedbrick, $10.
Stonemasons'wages,$3.50per day.
Bricklayers' wages,$6 per day.
Carpenters'wages,$2.50to $3 per day.
Commonlaborers'wages,$1.75per day.
Lathing, per yard, 25 cents.
I hope that " M. L. H." of Cleveland will come for

ward with information on this subject, and I would also
like to hear from some of the stone masons in regard to
prices per square foot of ashler, 4 inches or so, laid in
wall of Bedford stone, &c Such information would be
greatly appreciated by me, and I think it would probably
prove valuable to many others.
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COLLAPSE OF A STEEL SKELETON FRAME BUlLDlNG.

AN
event which has stirred the local building world to
its very foundations was the recent collapse of 10

stories of the steel skeleton frame structure known as the
Darlington Hotel, while in process of erection on West
Forty-sixth street, New York City. The iron work was
finished to the eleventh story, the brick walls at the sides

and rear were up about four stories, and the stone work

of the front was finished for nearly three stories, when
just after noon on March 2, the entire mass suddenly

crashed down, telescoping itself so to speak, instead of
toppling over, burying in the ruins a number of workmen
and instantly killing 21 of them. Various theories have
beenadvanced as to the cause of the accident, some point
ing out the possibility of quicksand at the rear of the
stnu-ture, others intimating a faulty construction, while

finished, we give below its main features touching the
cause of the accident
The primary causes. for the failure of the structure
were faulty design and carelessness and neglect in the
erection of the members. The actual cause of the collapse
was the lack of lateral support for the columns, which
permitted them to act as " long columns "—that is, the
ratio of length to least radius of gyration exceeded the
limit of safety.
The building was being constructed on the " cage "

system—that is, all the weight was supported on the col
umns. The outside walls were of brick and partly con
cealed the outside row of columns. The columns were of
cast iron, with end flanges and with side brackets and
lugs cast on near the top to carry the girders. The

The Ruins of the Darlington Hotel. West Forty-sixth Street. New York City, as They Appeared Immediately After Its Col
lapse on the Afternoon of March 2.

Collapse of a Steel Skeleton Frame Building.

still others maintained that the upper floors were over
loaded with constructive materials, bringing to bear upon
them a much greater strain than they were originally in
tended to withstand.
The mass of wreckage as it appeared on the afternoon
of the collapse is shown in the half tone illustration
which is presented herewith. Comments of a number of
engineers who noticed the work of construction while
in progress were to the effect that considering the height
of the building the iron and steel frame impressed them
as being of a rather flimsy nature before its failure. The
manner in which the steel girders and floor beams are
twisted and distorted and the cast iron columns fractured,
as shown in our illustration, would seem to confirm these
views in some measure at least.
With a view to ascertaining the true reason for the
iillapse and those responsible for it, the Coronor imme
diately impaneled a jury of experts in the building busi
ness, and the District Attorney's office retained H. de B.
Parsons to investigate and report upon the matter. The
investigations of the latter having at the hour of going
to press just been completed, and his report practically

columns were all of rectangular section, generally vary
ing from 9 inches square by 1 inch thick in the basement
to 6 inches square by % inch thick on the upper floors.
Each column had top and bottom flanges cast only on the
north and south sides, and each flange had two bolt holes.
The girder and floor beams were of steel. The girders
generally ran east and west across the building, and were
supported on the brackets cast on the columns and bolted
to the lugs with two bolts at each end ; the beams gen
erally ran north and south, and were bolted to the girders
by double clip angles, with two or three bolts through
each leg of the angles. The floor members were all of
rolled sections (I's and channels) and were marked
" Phoenix " and " Carnegie."
The floor arches were made of cinder concrete laid up

on the Roebling system. The spans were variable, averag
ing from 4 feet 6 inches to over 5 feet. The thickness of
the arches could not be determined, as they were all de
stroyed. The building was to have been 12 stories and
basement in hight, with a penthouse on the roof.
On collapsing the building fell downward, with a lean

ing to the north — that is. toward the rear. Practically
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all of the material fell inward except a relatively small
amount, which fell over the rear wall against and into
the Hotel Paterson.
The columns in the outer wall broke off with ap

proximate uniformity between the second and third
floors, although the floor systems of the stories below
and the interior columns (except some in the basement)were carried away, leaving the outer columns standing
from their foundations to the points of rupture. The
columns showed by measurement to have variations as
to thickness of metal on the opposite side of % inch or
less.
In the great majority of cases the columns broke off

at the flanges, leaving one or both of the flanges bolted
to the corresponding flange of the adjacent story column.
A few of the columns were broken at or near the center.
There were no ribs cast on to stiffen the flanges, nor
any for the lugs except in special cases. The column
ends were plain. No shims were found between the
flanges. The holes in the column flanges were drilled
13-16 and % inch in diameter. The bolts were % inch,
and some were loose. The holes in the lugs for the beam
ends were cast about %-inch diameter. The bolts were
% lnch.
The fractures in the body of the cast iron columns

exhibited fairly good metal. The flange fractures ex
hibited blowholes and honeycombing in many instances
(about 15 per cent. were honeycombed, about 25 per
cent, were defective and about 60 per cent, were fair
to good). The rolled steel members of the floor systems
were twisted and bent. The steel gave evidence of being
good material, and the bolts held well. A number of
pieces of I's and channels were taken out of the dibris
which from the appearance of the bolt holes had never
been erected. Such pieces were marked for use on the
tenth, eleventh and twelfth floors. They were found near
the top of the ruins near the rear.
The concrete from the floor arches was weak and readily broken. It gave the appearance of lack of cement and

having been frozen.
The foundations under the walls and interior columns

were found true and level. The cast iron footings under
the columns were in place and unbroken. The soil under
the column bases was clay in every instance, where dug
up both in front and back of the lot. The bases had an
area of 10 feet square, or amply sufficient to have sus
tained the load intended. Rivets were not used. All
members were bolted. There were no diagonal braces,
,corner braces, or any special means used to provide lateral
stiffness against wind or side pressure. The columns
were held in their vertical positions by the friction of
the floor systems on the broken brackets.
Practically the building was pin connected. The bolts

fastening the girders and beams against the column lugs
were of smaller diameter than the holes, so that the col
umns received little or no lateral support. The column
lengths were bolted together at top and bottom, and acted
us continuous columns. All loads were eccentrically sup
ported on the side brackets. In consequence, the columns
were too long to carry the superimposed weight and
buckled. One column situated at or near the " center of
fall " broke. The upper parts of this column being de
prived of its support fell, and pulled with it the floor
members bolted to it. Each of these floor members pulled
over the adjacent columns to which the other ends were
attached, and these columns having no lateral support
broke at the lower flange, as the pull had a lever arm of
about 10 feet, or the length of the column. This action
and reaction of the stresses affected only the structure
above the level of the original fracture. In falling thd
mass of material from above crashed down and broke that
part of the structure below the level ot the original
fracture.
The exterior columns did not break off as low down

as the interior columns, because the mass fell away and
did not crush them as it did the interior ones. The uni
formity in hight at which the exterior columns broke
strongly indicates that the primary fracture occurred at
or about the level of the fourth floor.
The design was faulty in failing to provide any lateral

stiffness. Wind bracing or its equivalent should always
be provided in a structure intended to be nearly 150 feet
high. As the upper end of each story column furnishes
the base for the support of the next story column, each
column head should have been given positive support in
the design, and the design should not have trusted to
the friction of floor members or to that stiffness which
might have been afforded by a floor arch.
Cast iron columns having a thickness of % inch should

not have been designed for the basement of a 12-story
building. This material is so uncertain as to blowholes and
honeycombing, when delivered from the ordinary foundry,
as to require a greater thickness. The design should have
provided ribs for the flanges, since these flanges are apt
to be weak from the collection of air bubbles as ordinarily
cast.
During erection the errors in the design should have

been noticed and corrected. It was carelessness and neg
lect that overlooked the lack of lateral stiffness, which
must have made itself apparent when the parts were
being framed together. Furthermore, it is hardly con
ceivable that in a structure so cheaply built as was the
Hotel Darlington the members could have fitted so tru«
as not to require some shims between the column flanges.
As no shims were found there naturally exists a suspicion
that the columns were not truly set in their places, which
would account for the slackness of some of the bolts
found.
The structural work on the building was being per

formed by Pole & Schwandtner, iron setters, of 76 Wil
liam street, New York. The concrete floor arches were
being put in by the Roebling Construction Company of
New York. Neville & Bagge of 215-217West 125th street,
New York, were the architects, and the Allison Realty
Company of 13 Park Row, New York, were the owners.

A Clock Made with Scroll Saw, Hammer and
Jackknife.

A clock which is remarkable in many ways, more
especialjy perhaps by reason of the tools with which it
was constructed, has recently been completed by a one-
armed man in Akron, Ohio. It is 12 feet 4 inches high,
a little more than 4 feet wide, nearly 3 feet deep, and
contains 4161 pieces of wood of 37 different kinds. The
work was done with a scroll saw, plane, hammer and a
common jackknife. The motive power consists of a
,water pump, having a capacity of 200 gallons per hour
and % horse-power electric motor and other electric ap
pliances. The clock weighs 850 pounds and is constructed
in three sections. On the face of the top section are nine
dials, seven of which give the time in three foreign cities
and four American cities; one the local standard time,
the other, the calendar dial, indicating all the changes of
the moon, the month, the day and date. The weather
signals are translated by signal flags on a revolving staff
directly in front of the calendar dial. Thermometers,
barometers and hydrometers all tell their tales, and around
the dials are arranged pieces of wood from each State,
Territory and foreign possession of the Union, decorated
with the coat-of-arms of each.
On either side of the clock dial can be seen every man-

of-war in the United States, neatly arranged, according
to its class and speed, followed by the different squad
rons in their official order. Underneath the navy is
shown a passion history of Christ. All these pictures
have their stated times of appearing, passing from view
behind a screen.
The middle section is the most beautiful, this having

in the extreme top a miniature Niagara Falls, over which
180 gallons of water fall every hour. At each hour, as
the clock strikes, the figures of Uncle Sam and the God
dess of Liberty appear from an elevator at the right, walk
in front of the American Falls, pass through a gate that
opens automatically, descend a flight of steps, continue
their walk around the front of the Falls, where they turn
and bow to the audience. Behind the glass plates pass in
review pictures of all the Presidents of the United States,
and on each end a silhouette of Washington shows. The
maker of this clock, Marvin Shearer, is a scenic artist,
although his hobby is mechanics, and in or on the clock
in question are 192 pictures which he painted.
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HOUSE M OV I lN Q /-HI.
By 0. B. Maohtths.

WE
shall next consider the moving of brick and
stone buildings. This, the most unusual problem

in the whole range of building operations, is one which
involves the highest skill and intelligence, as well as
many and varied considerations. The first is, naturally,
is it necessary to move the building, and, second, will
it pay to do it? The answers to these questions con
tain so much that it would manifestly be impossible for
one to go into all the details as to whether it would be
better to pull down and rebuild than to move the struc
tures as they are. Still, nowadays, not only are brick
and stone buildings moved, but they are raised and
moved so economically that the information which fol
lows will, we trust, be found useful not only by house
movers, but also by architects and builders who deal
with owners and real estate men.
In what condition must be a brick or stone building
in order that it may be safely moved or raised? To
answer this query briefly would be to say it must be

ture off its foundation, or, rather, to take the weight

of the brick or stone superstructure off its base. This is
done by first cutting holes in opposite bearing walls of

the building, spaced about 4 or 5 feet apart, or close

enough to make the brick work of the walls above each

hole corbel or arch itself with the next, Into these

openings, and running transversely across the house,

heavy 12 x 16 inch yellow pine timbers are inserted, suf
ficiently long to pass 4 or 5 feet outside each wall. The

holes must be made in the stone or brick foundation
walls directly below the first tier of floor beams and
water table, and the timbers kept perfectly level across
from wall to wall. Should the wall be not level, then

above the top edges of the beams they must be packed

solid and tight with sprawls and oak wedges. Piers
and cast iron columns must have double timbers, or, first,

two short longitudinal timbers, as shown in Fig. 14,

March issue, and then cross timbers.
I might state in this connection that where cast iron,.

Fig. 15.—Showing Manner of Blocking for a Brick Apartment House in Preparing it for Moving.

House Moving.

well and thoroughly built, plumb, level, and have its
walls free from cracks, buiges, fractures or strains.
Also it must be devoid of serious settlements of floor
beams or partitions, &c., and all angles should, if the
house is one, say, 40 feet in hight, be plumb, free from
fissures, well bonded and anchored. Should any house
be defective in some of these details it will be difficult
to move it, because special provision must be made to
tie the weak portions together and guard against possible
collapse. From this, then, it will be seen that the sur
vey and examination must be made by a thoroughly ex
perienced and competent brick mason builder, who from
a critical inspection will be able to determine as to the
feasibility and safety of the proposed operation. Should
the conditions prove to be favorable, the work may be
undertaken along the following lines :
The first job will necessarily have to do with the
" timbering," or, as described in an earlier article, the
process of building up a false work consisting of stacks
or temporary wooden piers of cribbing or grillage, such
as was indicated in Fig. 13, and lifting the entire struc-
• Copyrighted, 10ol and 1003.by Owen B. Maginnls.

steel or other columns occur, which is usually on the
corners or in store fronts, it is best to proceed as if the
columns were absent and build up tiers of blocks to the
s cond story directly from the main bearing timbers or
walls below. The way that this is done will be readily
comprehended by examining Fig. 15, which is a photo
reproduction of an apartment house in the course of re
moval in the Borough of the Bronx, Greater New York,
from one site on the old street to a new site prepared for
its reception 25 feet further back, the change being
necessary by reason of the widening of the street. It
will also be understood how unprofitable it would have
been to the owner had he been compelled to pull down
this splendid structure and erect a new one from its
component materials on the new site. Assuming, say,
tnat the cost of this moving operation, approximately
figured, was $2000, then the saving is evident when it ia
stated that at a low estimate the structure would cost
$18,000 to $20,000 to build. But to proceed with our
narrative.
Having properly and securely blocked all columns and

girders in the manner indicated, the lintels and sills of
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all flrst-story dpor and window openings will need to be
sustained with uprights and cross pieces, solidly wedged
and braced; also all belt courses, cornices, brackets and
other projecting details must be kept from falling by
supports of timber or spur shores from the heavy cross
timbers below. While all this is being done the men
must proceed with the cellar blockings, longitudinal and
transverse sliding timbers, lifting pumps, jack screws,
wedges, &c, in a careful and systematic manner, prop
erly supporting every detail which rested on the founda
tion or foundation pier, such as chimney breasts, ele
vator and dumb waiter shafts, smoke stacks, headers,
trimmers, fore and aft girders, partitions, &c In fact,
each and every structural part must be supported from
below, omitting none and providing for all possible hap
penings.
The sliding timbers are a very important part of the

preparations, as on them the whole mass is to move
and they must therefore be unusually well set, abso
lutely level and straight. Reference to Figs. 13 and 15
will illustrate to the reader the general scheme for ar
ranging the timbers on the tiers of blocks and their re
spective pumps for raising, &c It is here, also, the
reader will realize the full value of these pumps, the
most valuable factors in moving operations, as so many
will be needed under the slides that the least adjustment
or turn of the screws will regulate the levels and keep
the building moving in perfect equilibrium, without
strain or jar.
At this stage we will take up the matter of the

proper treatment of the cellar bottom for the reception
of these stacks of blocking, because if the bottom under
them should settle or slip disaster may follow, so that
another very serious condition confronts the mover. If the
bottom be solid rock, good hard clay, shale, gravel or
any other reliable substance, the blocking may safely be

placed (exactly at right angles to the front " string," or
longitudinal timber on the front or end, and perfectly
horizontal, as shown in Fig. 16, so that by the pressure
exerted by the screws the timbers may be pushed slowly
and safely along the slides, which are, as before, heavily
smeared with heated tallow or axle grease in order to
reduce the friction to a minimum. Short struts must be
cut, fitted and fastened in between the longitudinal tim
bers before the screws are turned, all as indicated in
Fig. 18. This is necessary for the simple reason that
the under platform or series of timbers must move as a
whole, without an inch of deviation, and when once
started its progress will average from 1 to 2 feet hourly,
so that 25 feet will be an excellent day's work. Haste
or neglect, however, must be nullified, and the safe
progress of the building on any day made the sine qua
non of the operations. Constant stopping and inspecting
will be necessary in order to guard against unforeseen
developments, and provisions must be made accordingly,
but the careful mover will go all over the house and ex
amine details with a rigid scrutiny before he allows a

Fig. 17.—Section Showing Operation of a Horizontal Screw.

CARRYING
TIMBERS

Fig. 16.—Manner of Placing Blocking and Horizontal Screws. Fig IS.—Method of Bracing the Timbering.

House Moving.

laid on them, edge to edge ; but if it is of soft clay, mud,
quicksand or any other compressible, unreliable or in
secure substance, then the problem becomes most dif
ficult, and the expense involved in the preparation of
the uncertain bottom may possibly preclude the opera
tion altogether. The nature of the earth's crust under
the foundation must, therefore, always be ascertained
by borings or digging holes at regular intervals along
the foundation walls to the full depth of or a little below
the depth of the footings. Thus by observation the strata
underneath may be definitely determined, for there must
be no doubt nor uncertainty in house moving. The reader
will, of course, understand that it would be simply out
of the question to try to move a heavy brick house rest
ing on piles or grillage in a mud bottom, so we will dis
miss the idea, as it would be cheaper to pull down and
rebuild a house with such footings than risk the in
creased cost of its moving, for the bearing capacity of
the earth under the footings must in every case exceed
the weight placed upon it to a factor of safety of at
least 4, and no contract for moving should ever be under
taken unless the bottom is fit and all conditions favor
able to a safe and satisfactory conclusion of the job.
When the longitudinal and transverse timbers are
all set, as represented in the illustration, the horizontal
pushing braces and screws must be adjusted at fixed
distances apart against the front stringpiece, so as to
force it steadily and regularly backward as they are
uniformly turned with the lever bars. An idea of the
construction of one of the horizontal screws may be gath
ered from an inspection of Fig. 17. These must be

screw to be turned. Sometimes it may, perchance, happen
that a slight buige or strain crack may be developed,
which will necessitate the stopping of the forward move
ment until a separate brace or spreader is inserted, but
this is a simple matter and only emphasizes the need
for constant vigilance. Again, a blocking may slightly
subside, or a stack be too high, or some such emergency
may arise but they may all be met with care and watch
fuiness. ,

(To be continued. )

A Japanese House.

A Japanese house is the simplest thing in the world,
consisting as it does of a post at each corner and a roof.
One may say it is all on one floor. And in the daytime it
is all one room, if it is a small house. The number of bed
rooms in it depends on the number of bedrooms the owner
requires. They are divided by night by paper shutters
fixed in grooves like the divisions of an old-fashioned
workbox. There are no doors or passages. Your bedroom
acts as a passage, and when you want a door you slide
back the nearest panel. Two sets of shutters go around
the outside. These outside shutters cannot be slid in the
same promiscuous fashion as the other. Each is held in
its place by the next and the last one is secured with a
bolt of wood. There are plenty of Japanese houses which
when secured for the night would hardly stand a drunken
man leaning against them. An Englishman's house may
be his castle—a Japanese's house is his bedroom, and his
bedroom a passage.
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LAYlNG OUT ClRCULAR ARCHES lN ClRCULAR WALLS.*—XVl.
By Chas. H. Fox.

IN
the present issue we shall consider a second method
for cutting the stones of which a radiant arch may

be comprised, and in the cutting of them we shall assume
the cylindrical surface of the face, first, to have been al
ready formed by means of the " planer ; " and, second,
that the surface in question is " rock faced." We shall
also consider the method of cutting the stones entirely
out of the " rough." In order to get No. 1 stone, we first
mark upon the cylindrical face the face mold of the sur
face in question, taking care that the plumb line of the
mold is applied exactly over the vertical lines, as given
with the " cutting tool of the planer." Any number of
these may readily be marked upon the face at the time
of the planing. Now cut the bottom joint according to
the method given for the similar operation in the cut
ting of No. 1 stone in the diagrams, Figs. 124 to 136.
Having cut the lower joint surface, mark upon it the
mold developed for the surface in question. Now to the
direction given to the outer face mold cut the draft A B
to conform to the curvature of No. 1 template, applying
it as shown in the diagram, Fig. 151. Now at the point
a', with the lower joint mold square with A a', draw a'

mark the mold developed for the surface in question.
Square with the lower joint line, as B 6 of Fig. 149, draw
B g. Now take No. C template of Fig. 146 and apply it,
as shown in Fig. 154, to the line just drawn at B g, and
to its direction form the lower joint surface. This cut,
mark upon it the mold developed for the surface in ques
tion, which gives in B 6' the cutting line of the soffit at
the joint. Now take No. 2 and No, 2o templates of the
diagrams, Figs. 139 and 140, and in the manner directed
for the similar operation at the cutting of No. 1 stone,

form to their direction the twisted surface of the soffit.
If soffit molds are developed, to that which belongs to
No. 2 stone, find the direction of the cutting line C & of
the upper joint surface. If they are not to hand, find the
direction of the line in the manner the line B b of Fig.
151may be obtained. To the directions already given, the
stone may readily be completed. In a similar manner

Fig. 151.—Showing Application
of TemplatesNos. 1 and la.

Fig. 148.—Outer Face Curve of Plan.
Fig. 149.—Outer Face Molds.

Fig. 150.—Developmentof TemplatesNos. A and B of Fig. 153.

Fig. 152.—Showing Method ef
Applying Square to Cut
Drafts.

Laying Out Circular Arohes in Circular Walls.

6, which gives the direction in which to apply the tem
plate No. la. Cut a draft at a' b in such a manner that
when the two templates shown in Fig. 151 are applied to
the drafts simultaneously the draft cut at o' 6 may con
form to the curvature of the template when the top
edges of the two templates are out of wind. Of course, all
stonecutters will know what is meant, Fig 151, being self
explanatory.
Having cut the draft correctly, the winding surface of

the soffit may be formed, as in Figs. 124 to 136. If soffit
patterns are developed, mark the one which belongs to
the surface in question upon the soffit just formed, this
will give both the cutting line of the top joint surface and
the direction at which to joint the stone at the back edge
of the soffit. The cutting lines in question being ob
tained, no difficulty will be experienced in completing the
stone, as before directed for the similar operations. Sup
posing, however, that the soffit patterns are not at hand,
mark correctly upon the two templates the length, as A
B, a' 6, respectively, equal to the corresponding length of
the arcs of the soffit molds of Figs. 139 and 140. Then in
Fig. 151 set off A B and a' b to the length given by the
templates. Then B o will give the cutting line of the
upper joint surface.
Banker up No. 2, and upon the prepared outer face

•Copyright, 1902,by Charles Horn Fox.

may No. 3 stone be formed; making use of No. D tem
plate, &c., in the manner No. C may be employed at the
cutting of No. 2 stone, the direction is given for forming
the lower joint surface. After this is cut the work which
follows is self directing.
Now to cut the " rock face arch." Banker up No. 1,

selecting a stone containing a sufficient quantity of stock
for the " rock face." Upon the outer face roughly mark
the face mold. This is done in order to obtain an idea of
the position in which the joint lines, &c., require to be
placed in order to " make " the stone. At the point A
cut a straight draft through the soffit, and on it mark a
hard line, which will give the cutting line of the lower
joint surface. To the direction given with this line, and
that of the joint line A o of the face mold, cut the joint.
Then, making use of No. 1 template, the draft at A B may
be cut ; and, as described above to the direction of the Nos.
1 and 1 a templates, the soffit surface may be formed.
This cut, apply the soffit mold, which will give the " pitch
line " of the rock face, together with the cutting line of
the upper joint surface.
Now to the direction given in B 6 of the soffit mold,

together with that given in B 6 of the outer face mold,
form the upper joint surface. Then, to the direction as
given in the points A B of the soffit mold, mark upon the
joint surfaces the molds developed for the surfaces in
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question. These give the " pitch " line at the joints. If" reverses " of the outer edge, as of a 6 of Fig. 149 of the
face molds, be cut, they will give approximately the curv
ature of the outer edge as a' f e' 6', Fig. 153, of No. 1
stone. To the direction of the " reverse " cut the exterior
surface.
The pitch line of the exterior surface may be found as

Fig. 153.— ShowingMethod of
Applying TemplatesNos.A
and B.

Fig. 154.— Showing-Method of
Applying TemplateNo.C

Laying Out Circular Arches in Circular Walls.

follows : In Fig. 153, square with the lower joint surface,
"draw e e', f f, &c ; placing the one blade of the square to
the lower joint surface, and the other directly over the
lines just drawn at the stone, the depth of the points may
readily be " gauged "—that is, "gauge" the depth of a
point, as e of the lower surface, then make the point e?
of the exterior surface the equal depth from the edge
of the square. This gives one point, and others may be
found in the same manner. Or a template, similar to
those developed in the diagrams, Figs. 80 to 91, may be

constructed, which will give the pitch line desired. In ;i

similar manner mny Nos. 2, 3, &c, stones be formed.
Cut, firstly, the soffit surfaces, then the lower joint sur
face, then marking on the soffit molds, the direction may

be obtained at which to complete the stones.
Now to cut the stones " out of the rough " proceed as

follows: First cut the soffit and lower joint surfaces as
above directed. Mark upon these the molds developed

for the surfaces in question. Then, with the square ap

plied as shown in Fig. 152, cut at the plumb line A 8 a
straight draft. This gives in the point 8 the direction to.
which to apply the twisting rules Nos. A and B, the con

struction of which is given in Fig. 150, and explained In
the diagrams, Figs. 87 and 91. Applying these as shown
in Fig. 153, the curve at the upper joint line may be ob

tained. Cut the face, and then mark on the face mold,

which together with the line obtained in B 6 of Fig.
4 gives the direction for completing the stone.
To work No. 2 we first cut the soffit surface, then the

lower joint, and upon this mark the mold developed for
the surface in question. Now with the template No. 2 of
Fig. 139 coutaining the angle BCc, cut the upper joint
surface. To do this we proceed as follows : To the direc

tion of the template cut a draft at the outer edge C c of
the joint, which together with the line C c' drawn at the
soffit gives the proper direction at which to finish the
joint surface. Now applying template No. C, as shown
in Fig. 154, cut a draft at the line B g, which gives in the
point g the direction at which to apply the joint mold of
the upper joint surface. This gives the direction at which
to cut the curve draft at C c of the face. A template con
structed as directed in the diagrams, Figs. 80 to 91, will
then give the direction for cutting the draft at c 6; cut
ting the draft, the stone may then be finished as directed

above. In this manner may No. 3, &c, stones be formed-

WHAT BUILDERS ARE DOING.
THE

continuance of the severewinter weather through the
entire month of February was not without its effect
upon the general business of the country and build

ing operations in particular. It is, therefore, not surprising
that the building departments of most of the leading cities
of the country should report a decidedcurtailment of active
operations in the building line. There are a few instances
where the amount of new work projected in February is in
excess of that of the same month last year, but it is due to
unusually favoring conditions and to the fact that the enter
prises, while perhaps fewer in number, were of a more costly
character. As against this must be noted the heavy shrink
age in the value of contemplated improvements in such
Eastern cities as New York, Philadelphia and Washington,
and in the West, Detroit and St. Paul.
While the labor situation in many cities gives rise to

more or less uncertainty in the immediate outlook it is
hoped that all differences will be adjusted in season to per
mit of at least an average amount of work being done before
the close of the year.

Lowell, Mass.
While the present building situation embodiesno very re

markable features, prospects for the coming season are far
more promising than a year ago, and local contractors and
builders are looking forward to a reasonable amount of busi
ness. Plans are about completed for the rebuilding of a
large Catholic church and several business blocks which were
seriously damaged or destroyed by fire. The contract for
the new building for the Lowell General Hospital has been
awarded to C. B. Conant, and that for the new home of the
Young Men's Chrictian Association to C. H. Nelson. Plans
are also being prepared for several residences, and more
building by some of the corporations is in immediate pros
pect. The contract for the Polish church was awarded to an
out of town firm, but much of the work will be done by local
contractors. Talk is heard of a business block which will
be of cement construction.
Herbert R. White, the secretary of the Builders' Ex

change, has recently severed his connection with the Lowell
Coal Company, where for the past two years he has had
charge of their building material department, and will now
represent the interests of the Lawrence Cement Company,
makers of Improved Shield and Dragon cements. Mr.
White has made a study of cement construction for the past
dozen years, both from an engineering and a builder's stand
point, and will look after the interests of the company named
in Boston, Lowell, Lawrence and adjacent towns.

Louisville, Ky.
While trust companies report more than ordinary applica
tions for money for small dwellings this spring, builders as a
rule do not anticipate as large a volume of work as they did
at this season last year. The new million dollar Seelbach's
Hotel is being delayed by the strike of the structural iron
workers, and while it is to be hoped that as spring progresses
the situation will assume a more favorable aspect, just at
the moment the immediate future does not appear very en
couraging.
At the annual meeting of the Building Contractors' Ex

change, held on the afternoon of February 15 at their head
quarters in the Tyler Building, the newly elected officers for
1904 were installed with appropriate ceremonies. The new
officers are:
President, A. N. Struck.
First Vice-President, J. B. Ohligschlager.
Second Vice-President, Henry Bickel.
Treasurer, Owen Tyler.
Secretary, E. A. Quaries.
Assistant Secretary, J. V. Beckmann.
From the above it will be seen that Mr. Struck continues

at the head of the organization, the successof which is large
ly due to his public spirit and untiring efforts. A consol
idation was effectedon January 1 with the Employers' Asso
ciation of Louisville, an organization composed principally
of the larger manufacturing interests of the city, and which
is founded along lines designed to protect its members from
the encroachments of labor organizations. The consolidation
has already proven of inestimable value to both organiza
tions, and the Building Contractors' Exchange looks forward
to a brighter future than it has ever had before. E. A.
Quaries is also secretary of the Employers' Association.

New York City.
As the spring season opens there is more or less disap

pointment in building circles regarding the outlook, and it is
thought that there will be much less work in the way of new
enterprises than was considered probable at the beginning
of the year. Matters are, just at present complicated by a
strike of the masons' helpers, with whom the bricklayers
have sympathized to the extent of quitting work. Attempts
were made to have the matter referred for arbitration, but
without success. Without bricklayers the iron workers can
not continue operations, as the building laws allow the latter
to work only three stories above the fire proofing. The strike
has therefore completely tied up a number of important steel
frame buildings which were in process of completion. The
riggers, steam fitters and inside iron workers are idle through
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the strike, as are also a number of electrical workers. The
following statement in regard to the situation was made on
March 15, un behalf of the Mason Builders' Association : The
laborers, in accordance with an agreement reached between
the Mason Builders' Association and a representative of the
bricklayers, were to return to work pending arbitration of
all differences, and their differences were to be arbitrated on
March 18. Instead, they remained on strike to enforce a new
demand for an agreement for a year, and the bricklayers,
notwithstanding the previous action of their representative,
have broken the arbitration agreement by striking in sym
pathy.
Arrangements wore recently completed for an amalgama
tion of the Mason Builders' Association of the Boroughs of
Brooklyn and Queens, with the Mason Builders' Association
of Manhattan and the Bionx. It is stated that the amalga
mationwill raise the membership to more than 900.

Schenectady, N. Y.
The members of the Builders' Exchange held their an
nual meeting on the evening of February 25, when various
matters came up for consideration. Reports from various
members regarding the outlook for building in the spring
wereof a satisfactory tenor, and the feeling prevails that ali
labor troubles, excepting possibly the difficulty with the
Painters' Union, will be amicably settled.
The election of officers for the ensuing year resulted as
follows :
President, W. E. Underhill.
Vice-Presidents, Louis Friday, representing the plumbers ;
Walter Wellman, representing the masons; George L. Win-
stone, representing the carpenters, and W. C. Brooman, rep
resenting the tinsmiths.
Financial Secretary, J. J. Barry.
Recording Secretary, George W. Eggleston.
Treasurer, F. W. Hugo.
Sergeant-at-Arms, G. B. Bailey.

Tucson, Arizona.
Building matters in Tucson have been very quiet the

past winter, since the finishing of the $200,000 hotel, but,
judging from the plans which have already been prepared
there will be considerable work the coming season. Bids
have been invited on the Catholic orphanage, which is esti
mated to cost $25,000; the university has the foundation in
for a $26,000 library building, which it is expected will be
completed the present year, and plans are being made for a
primary school, which will cost $12,000. There is more or
less talk of a number of cottages being erected, but those
competent to judge are of the opinion that there will not be
as much done in this line as there has been for several years
past. While there has been nothing like a " boom" in
building, the city has shown a steady growth, and the gen
eral hope is expressed that the place will steer clear of all" booms " in the future.

Wilmington, Del.
The past year was one of unprecedentedactivity in the

building line in Wilmington, and the outlook for the coming
season is regarded as very bright and encouraging. Two op
erations which were counted on as likely to be carried to
completion this season will probably be deferred until next
year, these being the new Pennsylvania Railroad Station,
with their new office building, and the contemplated 12-story
office building of the E. I. du Pont Powder Company. The
.deferring of these operations will not, it is thought, serious
ly interfere with the general building industry.
The Master Builders' Association of Wilmington held

their annual banquet at the Hotel Wilmington on the even
ing of Saturday, February 20, covers being laid for about 65
guests. The toastmaster was Lewis T. Grubb, who in a
short address told of the objects and growth of the organiza
tion. The address of the evening was made by William S.
Hilles, who complimented the association on the good work
it is doing, and remarked that he knew of no calling which
presented such an opportunity for individuality as that of a
master builder. He thought the greatest monument to the
builders were the comfortable homes of the present genera
tion. He thought that the greatest problem of the twentieth
century was the solution of the problem of organized labor
and its relation to capital. Capital, labor, brains. and brawn,
he said, were governed by the laws of nature, and any or
ganization that tried to curtail, abridge, or qualify a man's
right to be a man could not endure in this country. " I have
a right to work when, how or where I please," he said, " and
that is a moral law that cannot be interfered with by an or
ganization." He thought it was impossible in this country to
draw the line betweencapital and labor, for the laborer of to
day might be the capitalist of to-morrow, and the capitalist
of to-day might be the laborer of to-morrow. Another speak
er was Philemma Chandler, who stated that he had been a
master builder of the city since 1852, and at that time there
was no mill work of any kind done in the State, and the car
penter had to make his own door and window frames, and
work out his sash, shutters, doors and molding by hand. At
that date there were but four master carpenters in the city.
He thought that at the present date competition was too
strong in the business, reducing the margin of profit to a min

imum. He suggestedthat the members be more liberal with
each other, and hold prices so that all could make a living and
do work that will be a credit to the business.

Notes.
Indications point to an active season in the building line

in South Lorain, Ohio, and steps are being taken which, it
is expected, will result in the erection of a large number of
houses. We understand that a contract has just been con
cluded with White Brothers of Warren, Ohio, for the erec
tion in South Lorain of 100 dwelling houses,work to be com
mencedat once. The houseswill be two stories in hight, and
will cost in the neighborhoodof $1600 to $1800each.

At a meeting, February 19, of the Builders' Exchange of
Ann Arbor, Mich., at which representatives of nearly 40
firms were present, it was unanimously decided to operate
what are known as " open" shops, making, however, no dis
crimination against union men.

At a meeting of the Massachusetts State Association of
Master Builders, held February 17, in the rooms of the Build
ers' Exchange, 518 Main street, Worcester, Mass., the presi
dent, H. C. Wood, gave an interesting talk on the doings of
the National Building Trades' Association, which was or
ganized in Chicago in December, and announced that the or
ganization was now an established fact. Reports from dele
gatesof the local bodies connectedwith the State Association
were read, and it was voted that the Massachusetts Associa
tion becomeaffiliated with the new National Association.

It is thought that East Moline, 1ll., will be the scene of
considerable building activity the coming summer, as plans
are already under way for something like 300 new bouses.
The contracts for the erection of 165 have already been
awarded, and active operations will be commencedas soon
as the weather will permit.

Leading builders and contractors in Binghamton, N. Y.,

intimate a growing belief in an exceedingly busy season in

the building line this year. A number of improvements have
already been projected and several costly residences, is is
thought, will be erected. The winter season has been busier
than usual, and the opinion prevails that between $1,000,000

and $2,000,000will be expended the present year in building

operations.

Architects and builders in Toledo, Ohio, are almost a unit
in their opinion that there will be a large increase in the
building of apartment and flat houses in the city the coming

spring. A number of improvements in connection with ware
house and business structures are contemplated, and the gen

eral feeling is one that the seasonwill show a fair volume In

the aggregate.

The New Orleans Employers' Association recently organ

ized at New Orleans, adopted a constitution and by-iaws

and fully considered the attitude which they will assumewith
regard to the labor situation. The year is opening with fine
prospects for building, and it is hopedthat such a course may

be pursued with regard to labor that there will be less fric

tion and strikes than marked the year just past.

In the opinion of architects, builders and contractors,
matters are so shaping as to indicate an unusual degree of
activity in the building line in Scranton, Pa., this spring.

Some seemto feel that the amount of work will be the great

est in the history of the city, it being pointed out that in the
Twenty-first Ward alone about 400 houses will be erected.
This increased activity is said to be due almost entirely to

the erection of the mammoth shops of the Lackawanna Rail

road in Keyser Valley. About 2500 hands will be employed

at the shops and a large portion of the men are said to be
contemplating new homes for themselves in the vicinity of

the works. It is also stated that the Railroad Company will
build about 100 inexpensive houses near the car shops and

give their employes an opportunity to purchase them on

easy terms.
At a recent meeting of the Board of Directors of- the

Galveston Builders' Exchange, Galveston, Tex., Robert Pal-

liser was elected President; C. W. Arnold, vice-president;

Ed. F. Drewa, secretary; Harry Devlin treasurer, and

George P. Werner, sergeant-at-arms.

One of the matters considered at the recent convention

of the Bricklayers and Masons' International Union at Tren

ton, N. J., was a form which will tend to bring about uni
form indenture of apprentices throughout the United States.

As matters now stand, there are mixed conditions in various

parts of the country, and these often lead to petty complica

tions which it is thought can be avoided by adopting a uni

form card. /

\t a recent meeting of the Master Builders' Association
of South Norwalk, Conn., H. W. Mather was elected

presi

dent for the ensuing year, Frank McKeon, vice-president
;

F. B. Gregory, secretary; E. K. Lockwood, treasurer, and
M. J. Riordan, financial secretary.
The Master Builders' Association of New Britain, Conn.,

held their annual meeting on February 2, electing officers for

the ensuing year, as follows : President, C. W. Holmes ; vice-

president, Andrew Carlson, and secretary, John Pinches.
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New Publication.

The Square Root Delineator in the Art of Framing.
By A. E. Woods. 40 pages. Size, 4% x 6 inches.
Bound in flexible leather covers with flap. Published
by C. M. Osborn. Price, $1.50, postpaid.
This is the second edition of a work which was first

brought out about ten years ago by the author, with a
chart illustrating roof pitches, for the use of classes in
the Haisch Mechanical Institute. The present edition
has been rewritten, simplifying the language somewhat
and rearranging the subject matter. New drawings have
also been made tending to more fully illustrate the text.
The " Delineator " is in effect a chart, 18 x 28 inches in
size, printed in two colors on parchment bond paper,
folded and securely fastened in a supplementary book on
carpenter work. The chart is a diagram of a full sized
carpenter's square, in connection with pitches for braces
and common rafters, with their corresponding hips and
valleys for even and uneven pitches, with their lengths ;
also that of the jacks, runs, rises, cuts and bevels, con
tents in board measure and the degree of pitch. The
lengths of all rafters are given to less than 1-32 inch.
All figures on the square that give the same cut or bevel
are stated. The book is of convenient size to carry in
the pocket and is issued only in the style described.

the hundred for all parts of the world. They are not

mere shanties, but elegant residences, even public build

ings, constructed in sections easily put together.

Hanging Sash.

— Planning; a College Building.

At the dedication of Rockefeller Hall, Brown Univer
sity, Providence, R. I., one of the speakers, in referring
to the phase of building construction indicated by the
above title, said :
Such a building as this to be satisfactory should

be beautiful —that is, pleasing to the eye—and prac
tical—that is, adapted to daily use. To help us deter
mine whether it is beautiful or not let us ask ourselves
some definite questions. Is the building appropriate
to its location? Does it fill the proper amount of space
in the campus composition? Does it harmonize with
nearby buildings in style, color, material, cornice line,
&c? Will it contribute to the effect of the university
buildings as a whole or will it attract attention to con
spicuous features of its own? Does it by its exterior
make plain the purpose for which it was erected and the
use to which it is put? Do its outer walls correspond
with its inner anatomy? Are its proportions good—that
is, the relative dimensions of its various members?
Finally, is it economical? Economy in art is a quality
to which many of us are apt to give slight considera
tion. That unnecessary expenditure of effort or material
is not only wasteful but inartistic is true of every art.
In literature superfluous adjectives and verbal pyro
technics which do not advance the current of the thought
are positive detriments, and a straightforward, simple
speech like that of President Lincoin at Gettysburg is
a masterpiece. So, in painting, the suppression of trivial
detail and the rendering of only the essential appear
ances help to create a good work of art like Rembrandt's
" Lesson in Anatomy." The grandeur of Beethoven's
" Funeral March " would be lost if it was overladen
with elaborate variations and a complicated score. And
this truth applies especially to architecture and the in
dustrial arts, because economy of material counts as
well as economy of effort. The questions as to this build
ing which I have put relate to aesthetics, and, therefore,
will be answered differently by different individuals, but
this (building) committee believes that the discerning
will be justified in answering them favorably. This hall,
however, was built primarily not to look at, but to use,

so that an even more important question is whether its
arrangements are convenient and provisions adequate.

This can be determined definitely only by actual experi
ment, but careful thought has been given to the most
minute details so far as they could be foreseen.

The manufacture and shipment of houses is an impor
tant industry in Scandinavia. Near Stockholm are enor
mous timber mills at which wooden houses are made by

A writer in offering some suggestions for hanging
sash says the weights should be so adjusted that the

lower sash will just balance the weights nicely, then use
the same number of pounds for weighting the upper

sash, and, as the upper sash is always lighter than the

lower one, owing to the fact that the bottom rail is in
variably wider than the top rail of the upper sash, the
weights attached to the upper sash will hold it tight
against the top of the frame, and yet will not prevent
the sash from remaining where placed when in use. If
the weighting of the upper sash is not done properly, it
will drop below the meeting rail, or, If locked, will
throw all the weight an the sash lock, a very undesirable
condition, as it will, in many cases, be almost impossible
for delicate fingers to open the window when wanted.
Sashes, to work nicely, should be fitted snug in their
runways, not so tight, however, that paint or moisture
will prevent their working. Good cotton cord is better
to use for hanging than hemp or manila. as it works
smoother, and, if lightly coated with hard mutton tallow
when put in place, will last a long time and run quite
smoothly.
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New York's Latest Hotels.
The section just east of Fifth avenue and extending

from Twenty-sixth to Twenty-eighth streets, New York

City, is likely to be the scene of considerable building

activity during the ensuing year or more, especially if all
thework now contemplated is carried to a successful con

clusion. The building operations will be largely in the
nature of new hotels, plans for some of which have al

ready been prepared. One of these, designed by Augustus

N. Allen, will probably rank among the handsomest tran
sient hotels constructed in the city for some time past, and

will occupy Nos. 4, 6 and 8 East Twenty-eighth street.

The building will be 12'4 stories high, of steel frame con
struction, and with a facade chiefly of lndiana limestone

and gray brick, the architecture being a rather free treat

ment of what is known as the Neo-Grecian style. The
foundations, which are now in progress, will be carried
to bed rock. On each floor above the first will be 21
rooms and 12 baths. The ground floor will be given over
to a large entrance hall, reception room, ladies' parlor,

palm garden and dining room. The latter will be finished
in teak wood in old English style. The cost of the build

ing will approximate $450,000, and it is hoped to have it
completed before the end of the year. F. G. Ilodson has

been associated with Mr. Allen in the preparation of the

plans. This structure, as intimated above, will be one
important link in a chain of hotels. Another is to be

erected in its rear, at Nos. 3, 5 and 7 East Twenty-seventh

street, and on a large plot adjoining the two structures,

running from Twenty-seventh to Twenty-eighth street,

and numbered 10. 12 and 14 on the latter thoroughfare,

a 12-story hotel is being put up by C. F. Rogers, to cost

about $975,000, all three buildings to have floor levels of

equal night, so that they can be easily connected should

it ever become feasible to lease them to a single tenant.

Space has been set aside for an interior court, which pro

vides ample light for each of them.

The Apprenticeship Question.
Some of the comment which has appeared in the daily

press indicates the feelings with which the labor unions of

lndiana have received the decision of the master plumb
ers and the master steam fitters of that State in their

recent conventions to deal in future with the question of

apprentices in their shops entirely independently of the

journeymen's unions. Of late years the apprentice has

received consideration only through self-interest. His

employer has looked upon the apprentice as a means of

securing a cheap workman for a period of years. It is

only too true that the employer has paid very little at

tention to the physical welfare of the apprentice or to

his knowledge of his trade or proficiency in it, unless he

should have proved more than ordinarily stupid, when

the apprentice would be reprimanded accordingly. The

present system of conducting mechanical shops places a

man at a disadvantage who is responsible, after signing

the apprentices' papers, to conscientiously carry out his

part of the agreement. This brings to view the grounds
which the journeymen's unions have for claiming some

right as to the number of apprentices employed in a shop.

It is truly said that apprentices are turned over to work
as helpers for the journeymen until they have picked up

a sufficient knowledge to be advanced, and that they

receive all, or at least the most important, of their in

structions at the hands of the journeymen. The journey

men feel that, inasmuch as they have borne this portion

of the burden, they are a very important factor in the

apprentices' trade education, and that they have some

discretion as to how far they shall be utilized for teach
ing apprentices. With this end in view, they have had
recourse to the limitation of the number of apprentices

that may be taken into a shop. The selfish position taken

by the journeymen is that if few workmen are recruited
in their trade those who are already engaged in it are
more likely to secure employment. The rights and inter

ests of the apprentice and those depending upon him, and

the welfare of the public to some extent, have in the past

largely been ignored by both the employer and the jour
neyman.

Shorter Time for Apprentices.
In these days of excellent school facilities a boy can

secure a very good education before he has to go out to

work for himself. If he starts in at the age of 16 years
he is mentally better instructed and equipped than many

workmen of former years. have been on completing their

apprenticeship. Under these circumstances he is capable,

if properly instructed, of acquiring a thorough knowledge
of all the principles underlying the practice of his trade

in a much shorter time than was the case with the long

apprenticeship of former days. In those early days the
apprentice was imposed upon and an immense amount of

drudgery was put upon him—which the intelligent boy of

to-day, and all who have interest in his welfare, realize

should not be expected of him—to the waste of his time,
without any corresponding advantage in adding to the

knowledge he would need as a first-class workman. These

facts should make it clear that there is no occasion for
an apprentice to serve as long as in former years ; that

he is capable of receiving better instruction than was

given in the best shops in the palmy days of the appren

ticeship system, and that those who wish to enjoy the

benefits of apprentices must deal with them in a manner

more in keeping with the progress of the age.

Good Workmen Good Citizens.
It is in opposition to our progressive spirit to say that

any young man may not have freedom to select the trade

at which he desires to work, and through his application

to the study and practice of it become a useful ciitzen. If
the public in general are willing to have restrictions
placed around useful occupations, so that ambitious young

men cannot become qualified to engage in them, it is a

step toward undermining the fabric of the country. If
these young men are not properly trained and steps are

not taken to remove restrictions from their opportunities

to secure training, when they reach manhood, with no

means of supporting themselves, they not only suffer a

hardship themselves, but are likely to resort to practices

that will make them a menace to the public welfare. Un
der prevailing conditions the two sides of the question are

receiving selfish consideration, the one at the hands of the

employers and the other at the hands of the journeymen ;
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and it is time that the friends of the American boy look

after his interests and see that all young men who are old

enough to take up some useful calling have the unhin

dered opportunity to do so, and to receive intelligent con

sideration and instruction, such as will not impair their

self-respect or interfere with their becoming good work

men and a source of pride to the nation.

Fire Insurance.
The recent heavy losses by fire in various part of the

country should suggest to business men the absolute

necessity, not only in their own interest, but also in that

of their families and their creditors, of being properly

protected by insurance against fire loss. Too many con

tractors and builders, as well as owners of wood working

shops, are apt to neglect this very important matter.

Where the income from a business is not large, and in

order to make a decent living out of it the paring down

of expenses wherever possible seems necessary, the outlay

for insurance is often dropped as a nonproductive ex

penditure. No course could be more erroneous, for fire

insurance and the means of protection against fire are

really among the most important things to which any

business man or property owner should give his attention.

Moreover, the fact that a business man carries an

adequate amount of insurance on his plant goes a long

way to secure him the credit from manufacturers and

wholesalers that is necessary in the conduct of any profit

able business. But particularly is this protection essen

tial in the case of men who have others dependent upon

them, for an unprotected establishment, suddenly con

sumed by fire, often entails the wiping out of the means

of subsistence, and possibly irretrievable ruin. Business

men would do well to pay attention to this matter and

take steps without delay to adequately protect themselves

in the matter of fire insurance. Furthermore, those who

carry insufficient insurance should increase the amount in

correspondence with the growth of their business and of

their stock since their insurance was last placed. Another

important thing to which attention should be paid is the
placing of insurance through responsible brokers and with

substantial concerns.

Decision in the Thirty-seventh Competition.

Officers of the Brick Manufacturers' Asso
ciation.

At the eighteenth annual convention of the National
Brick Manufacturers' Association, reeontly held in Cin
cinnati, Ohio, the following officers were elected for the
ensuing year :
President, Will S. Purington of Galesburg, lll.
First Vice-President, J. M. Blair of Cincinnati, Ohio.
Second Vice-President, W. P. Blair of Terre Haute,

Ind.
Third Vice-President. A. R. Boot of Princeton, N. J.
Secretary. Theodore A. Randall of Indianapolis. lnd.
Treasurer. John W. Sibley of Birmingham. Ala.
A number of very interesting papers were presented,

and discussions ensued which were of a most valuable
and instructive nature, pertaining as they did to vital
features of the clay working industry.

Officers of the American Ceramic Society,

At the sixth annual meeting of the American Ceramic
Society, recently held in Cincinnati, the following officers
were selected for the ensuing year : President, F. W.
Walker of the Beaver Falls Art Tile Company. Beaver
Falls, Pa. ; vice-president, Albert V. Bleininger. instructor
in Ceramics, Ohio State University, Columbus, Ohio :
secretary. Edward Orton, Jr., Columbus. Ohio, and
treasurer, Shanley G. Burt. Cincinnati. Ohio.

It was our expectation to have been able to publish
in this issue of the paper the names of the winners of
the prizes in the thirty-seventh competition, being that
for what is known as " double " or " twin " houses ; but
the committee to which was referred the drawings sub
mitted in the contest not having completed their labors
at the hour of going to press, we are perforce compelled
to defer the announcement until the June number. At
that time we shall also present for the consideration of
our readers the first prize design, with specifications and
detailed estimate of cost.

Novel Method of Excavating for Foundations.

Excavations of foundations for two or three large
buildings in the downtown district of Chicago will be
made in a novel way. The downtown streets of the city,
as now generally known, are paralleled 46 feet below the
surface with tunnels corresponding to the streets above.
In order to get rid of the earth from the foundations of
the buildings the lllinois Tunnel Company, owning the
underground tunnels, will extend spurs from their main
tunnels to a point about the center of the lots to be ex
cavated, and wells will be dug connecting these spurs with
the surface. Steel cars holding about 20,000 pounds ca
pacity are being built, which will be run to a point at the
bottom of the wells, and earth from the foundations will
be shot down the well into these cars. An outlet for the
earth thus sent below ground will be provided on the lake
front, where the cars with their loads of dirt will be
raised in a well and run on tracks to the dump.

L'Art Nouveau in San Francisco.

The Harvey H. Dana Building, being constructed on
the southeast corner of Stockton street and Union Square
avenue, San Francisco, is to be the first example of Va/rt
nouveau in that city. The Dana building will be an eight-
story semifire proof structure and occupy a lot 44 x 77 feet
in area. It will be of brick, with cemented exterior and
with terra cotta ornamentation, the color effect being a
deep cream. The seven upper floors will be divided into 70
offices for the use of physicians and dentists. Special pro
vision will be made for electric apparatus, while hot and
cold water pipes and drains will run through all the
floors. The halls will be floored in mosaic tiling and the
wainscoting will be faced with marble. The remainder
of the interior finish will be in hard wood. The cost of
the new building will be $110,000. It is expected that it
will be completed before the end of the year.

Death of a Noted Church Architect.

Probably one of the best known builders of churches
was George Riker, who died at his home in Bloomfield, N.
J., on March 20, at the age of 86. Among the houses of
worship which he built were the Madison Square Presby
terian, All Souls' Unitarian at Twentieth street and
Fourth avenue, the Church of St. Vincent de Paul in West
Twenty-third street, St. Thomas'. Trinity Chapel and St.
Augustine.s Chapel, all in New York city. Others are St.
James' at New London, Conn. ; St. Paul's at Buffalo, St.

Peter's at Albany, N. Y. ; St. Stephen.s and the Cranston
Street Baptist Church of Providence, R. I. ; St. Paul's and
St. George's in Brooklyn, and St. Vincent Chapel at
Yonkers, N. Y. He also built the National Bank Building

in Bloomfield and a number of residences in all parts of
New Jersey, as well as in several other States.

The latter part of March Mayor McLane of Balti
more, Md., appointed a special commission of seven to re
vise the building laws of the city. The commission in
cludes Edward B. Preston, Inspector of Buildings; City
Engineer B. T. Fendall, John E. Greiner, an expert in
structural iron work ; Paul Turner, chairman of the Gen
eral Loss Committee of the Insurance Companies ; John
Waters, a contractor and builder, and J. E. Sperry and
W. G. Nolting, architects.
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COMPETITION IN TWO-FAMILY HOUSES.
SECOND-PRIZE DESIGN.

AS
announced in our last issue, the committee having
charge of the drawings submitted in the XXXVIth

Competition, being that for Two-Family Houses, awarded
the second prize, of $60, to John P. Kingston of 518 Main
street, Worcester, Mass., and we have pleasure in pre
senting the drawings herewith, together with the follow
ing comments of the author regarding some of the leading
features :
The apartments are entirely separated, but still con
nected. The drawing are copies of plans that were made
for a house to be built last season in the suburbs of a
large city in New England, but on account of the ex
tremely high prices was not started, so there was no
opportunity to procure a picture of the building.
Each finished floor area is 15,"?7square feet, making

for vegetables and fruit. Each cellar has a small sink,
which will be found very convenient.

Specifications.
The specifications accompanying the drawings are as
follows :

Foil ml allium.
Construct the foundation, footings, pier stones, &c,

according to sizes shown on drawings. All stone to be
of approved local quarried junk stone, laid up in best
manner in mortar composed of half lime and half cement
and the proper amount of sand. To be well bonded and

Front Elevation and Section.— Scale,% Inch to the Foot.

Competition in Two-Family Houses.— Second-Prize Design.—John P. Kingston, Architect.
Worcester, Mass.

a total of 3074 square feet, which precludes all possi
bility of finishing any part of the attic, although there
is space enough to finish six rooms. The original house
did not have any part of the attic finished.
As the drawings show, this is not laid out for the
lowest cost apartments, but more for a higher class of
tenants. These houses are in great demand near large
cities and command good prices.
I will not attempt to describe the whole minutely, as

the drawings plainly show and specifications describe the
several parts, but I will call attention to a few special
features. The first is the arrangement of the passage,
from which all living rooms and bathroom can be reached
without going through any other, and the practical and
convenient manner of rear entries, from which tenants
can reach either cellar from first, second or third floor
without coming in contact with each other. Each has
its own separate cellar, with boiler, coal bins and a room

laid to a line. The outside and inside walls must be
trowel pointed. The bottom of all walls to be sunk at
least 6 inches below cellar bottom. That part of walls
showing above grade as underpinning to be laid up in
cement mortar of good, shapely stone. The style to be
broken ashlar, with beds and build cut. To be jointed
in Portland cement, with large round jointer and straight
edge, in such colors as the owner directs. Walls to be
left level on top ready for sills, which must be bedded
iu mortar.
Filling.—Fill back of all walls with gravel from bot

tom to within 1 foot of finished grade, well tamping the
whole in place.

Brick JHason Work.
Furnish and lay all brick about the work in a thor

ough manner. Chimneys to be made as shown, and to
have sheet lead flashing built in at connection of roof.
Flues to be built as shown, with joints thoroughly filled,
and chimney to be plastered on outside to roof boards.
To have fire clay fine lining, as per plans, and clean out
doors at bottom of each flue. Each kitchen to have a
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(i-inch cast iron thimble and cap, and each cellar one

8-inch cast iron thimble for heaters. The cap of chim
neys to be made of brownstone 6 inches thick, all in one

piece, all crandled work.
The wall inclosing ash pit to be 8 inches thick, with

a 2-inch wood frame 2 feet 4 inches wide and 3 feet high,

the bottom up about 2 feet from floor. The piers to be

8 x 12 inches, and where they connect to chimney 8x8
inches, all well laid in cement mortar.
The brick used about the work to be good, hard burnt

merchantable quality. Those for exterior to be selected
of a uniform color. All mortar for the work to be the
best qualitv, made with half cement, half lime and proper

amount of' sand. That above to be made of lime and
sand, with all exposed parts colored dark red.
Remove all rubbish from time to time as required, and

leave work clean and complete.
The brick mason is to assist the other mechanics em

ployed in the building wherever his help is necessary, and

run, mixed and manipulated, and to be made at least seven
days before putting on. All work must be made true,
even and straight, and left perfect. As soon as possible
after work is completed the building must be cleaned
of all dirt and rubbish occasioned by this work.
Heating.— Furnish all stoves (if heaters are not in).
fuel and labor to keep the building properly warmed
during and until the completion of this work. Whitewash

is to do all cutting and jobbing required without extra
charge and leave all perfect.
The fire places to be built as shown, with red pressed

brick for linings and facings and proper adjustable iron
damper on top. The hearth to be of glazed tile.

Lath and Plaster Work.

Lathing. — Lath all finished parts of the building
where plastered with best clear, sound, dry spruce lath.
To be well nailed with at least four nailings to every
whole lath and joints broken at least every eighth lath.
All lathing to continue down to floors on exterior walls.
Plastering. — Plaster all parts of the entire building

where finished with two coats of best plastering mortar,
the last coat to be a hard finish. Back plastering will
have only one coat. The mortar is to be made with best
long hair, lime and clean sharp sand. To be thoroughly
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with two coats all exposed parts of brick and stone work
in cellar.
Cementing. — The whole of cellar floor is to be leveled

off, rolled and settled thoroughly. Over that cover flush
and smooth with concrete 2 inches deep, composed of
one part Portland cement and three parts coarse sand,
floated off true and even while fresh. Form gutter
around walls to carry water to outlet.
The plaster mason is to assist the other mechanics
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employed in the building wherever his help is necessary,
and is to do all cutting and jobbing required without
extra charge and leave all perfect.

Tinners' Work.
Furnish and cover the balcony floors over front
veranda and rear porch, also space between two gables

t. -J3- — .Oj 2S4 O .O:.-
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First Floor.

To be four lines of 2Mrinch galvanized iron corrugated
conductors from balconies to near ground.
Ash Chutes.— Put in each storeroom, where shown, a

good galvanized iron sliding ash sifter, connecting to an
8-inch galvanized iron chute extending from top sifter
to the cellar. The chute must run an angle from top
sifter to connect to bottom one. All work to be well
fitted, stayed, braced and fastened in best manner.

Carpenter Work and materials.
Furnish all materials of every description and per

form all labor of every kind as hereinafter described or
shown. Do all cutting, fitting and flashing to make all
parts complete and water tight.

Attic, with Roof Lines.

Scale. 1-16 Inch to the Foot.

Competition in Tuo-Family Houses.— Second-Prize Design.

Second Floor.

of main roof. with tin, usiug best qunlity M. F. or Tay
lor's Old Style roofing tin, all joints well fastened and
soldered. Form gutter around both balconies, with a
2%-inch outlet. Do all tinning necessary to make the job
complete. All tin work to be one thickness of paper
under.

The framing work is to be done in balloon framing
style. All to be done in a thorough manner, placing
joist, rafters and girders crowning edge up.
All partitions to have a sill and cap same size as

studding, to be double where practicable. The cap of
one to form the sill of the other, the studding extending
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down between joist. All studding caps and sills, except
otherwise specified, to be mill jointed.
Truss over all openings at right angles to joist. All

door studs will be double to bight of header, which will
be double, and rest on inside stud. Put 3x4 braces
at all corners and other places where practicable.
All ceilings where finisheu to be cross furred or

strapped with % x 3 inch planed spruce strips, put on
16 inches on centers, well nailed and well straightened.
All joist to be bridged with IVt x 3 inch spruce strips,

cut to fit at both ends and fastened with two nails at
each end. Bridge all main partitions with 2-inch stock
same width as partitions. All bridging to be cut in tight
and well nailed.
All corners and angles to be made solid. Cut in all

blocks for wainscoting, stairs, fire stops and other places
necessary to make the job complete.
Roof Framing. —The roof to be framed as per draw

ings. The part between two gables to be boarded with
matched spruced boards, papered and tinned. The hips,
valleys, jacks and common rafters to fit close at both
ends, and all well nailed and spiked.
Timber. —All the framing and dimension timber to

be of good merchantable square edged sawed spruce.
All studding, posts and braces to he jointed to correspond
ing thickness, and to be of the following sizes:

_, . „ , . Spruce. Spruce.
First-floor girder 8x JO Braces 3 x 4
I'll* "-,•""". 4 x 7 Wall studs 2 x 4
First-floor joist 2 x 9 Main partitions 2 x 4
becond-floorjoist 2 x 9 Minor partitions .t

"
x 3

Third-floor joist 2 x 8 Piazza sills (! x 6

Collar beams 1 x 7 Plazza joist 2 x 6
Rafters 2 x C Piazza rafters 2 x 6Hips and valleys 2 x 9 Wall plates double 2 x 4Posts 4 x 7

All joist, studding and furring to be placed not more
than Hi inches apart on centers, with rafters and collar
beams 24 inches on centers, except front piazza and rear
porch rafters, which are to be 16 inches on centers.
Put %-inch grounds around all openings and at bot

tom of all partitions, and beads on corners to plaster
against.
The sliding door pockets to be sheathed up with

V2-inch sheathing, with runs and boxes for hangers put
up straight and level and well fastened in place before
plastering.
Wall Boarding. —All outside walls and gables and tin

roofs to be done with No. 2 %-inch matched spruce hoards,
laid breaking joints and well nailed to each bearing.
Bottom Floors. —To be done with %-inch matched

hemlock boards, all put on close together and well nailed
in place. This will include the whole of attic
Roof Boards. —The roofs, except otherwise specified,

to be covered with sound %-inch planed, square edge
spruce or hemlock boards, well filled and fitted out to
openings, hips, valleys, ridges and cornices, and all well
nailed. To be laid about 21!,inches apart.
Clapboards. — All the outside wall surface between

water table and main cornice to be covered with second
best quality pine clapboards. 6 inches wide. To be laid
not more than 4% inches exposed, nailed at least once
in a foot and each end.
Gable Shingles. — The gables, base of front veranda and
buttresses of steps to be covered with smooth pine cut
shingles, put on not more than 5 inches exposed.
Roof Shingles. — The roofs not tinned to be shingled

with extra sawed 16-inch cedar shingles, put on not more
than 4% inches exposed. All to be double nailed and
joints well broken. The hips to be covered with a braided
course. Valleys to he laid open about in usual manner
over tin 14 inches wide, soldered in one continuous piece.
All tin and flashing to be painted two coats both sides.
Flash up tight against all chimneys and other places
necessary. Put on all ridges pine saddle boards with a

roll on top.
Sheathing Paper. —To have good quality of rosin

sized paper, well lapped, under all finish, clapboards and
side wall shingling, and good sheathing paper under all
top floors.
Clothes Dryers. — Put up whore directed two improved

patent clothes dryers complete.
Cellar Partitions.—Put up cellar partitions of 2 x 3

studs, and covered with matched spruce boards well filled
up to ceilings. To have door made of pine boards with
three cleats, hung with two 10-inch T hinges and have
thumb latch and rim lock. Put in each vegetable cellar
two fruit shelves 1 foot G inches wide.
Coal Rooms. —Build places in cellar. as shown. for

beater coal of 2 x 4 studs and matched snruce boards.
To have loose boards inside to keep coal from opening.
Partition to be about G feet high.
Put lin all strins. shelves and other fixtures in cellar

for plumbing, water, electric and other apparatus as
directed.
Ash pit to have a cleat door, with loose pieces across

inside.
Rear Storerooms. —Fit up rooms, as shown. to be

sheathed 4 feet high with matched spruce boards and
plastered above. Coal bins to be made of matched spruce
boards, with cover hung with two hinges. To have slide
to open in front. Over bin put up two shelves 18 inches
wide. To have a galvanized iron ash sifter connected to
a 7-iuch pipe which runs to pit in cellar.
Attic Work.—This is not finished, but to have a single

floor and a matched board partition 8 feet high, making
storage place for each family. There is ample space for
one, two or three rooms additional for each family if
necessary, but they are not planned as the floor area
allowed would not permit,

Exterior llnUli. Floors, Jloldlus*, Ac.
To be made and worked out from good quality, smooth

ly planed rift grain cypress or pine lumber, free from
shakes, pitch, sap or knots that will show. The whole
to be worked out to drawings, well fitted and nailed in
place. All joints where practicable to be put together
in paint.
Verandas, Balconies and Porch. —To have floors of

1% x 5 inch square edge rift grain Southern yellow pine.
The ceilings to be of clear cypress sheathing, with bed
molding. The balustrades on front veranda to be formed
with pine shingles on outside. Inside to be sheathed ver
tical with cypress. Other parts of veranda and balcony
as per details. Roof to be tinned. The rear porches to
have 6 x 6 square chamfered posts. 3x4 rails and 1%-
inch round balusters set into rails 1 inch at each end.
The railing over balcony the same. The cornice and
soffit same as front veranda.
Outside Steps. — To be built on 2-inch plank stringers,

1%-inch treads and %-inch risers. Treads to have round
nosing and scotia molding under. Outside of steps to be
supported on chestnut or cedar posts, set back of string
ers and risers and well fastened.
Door and Window Frames.— Door frames to be 2

inches thick, rabbeted to fit to thickness of doors, 1%-
inch hard wood thresholds, and %-inch casings, with
molding around outside.
Window frames to be made to fit their several posi

tions. Cellar frames to be made of 2-inch plank, rab
beted for 1%-inch sash. Sills to be wide enough to pro
ject by stone work % inch. To have 1-inch staff bead
around sides and top. Other frames to be made in usual
manner, except otherwise shown or mentioned. To have
1%-inch white or yellow pine pulley stiles, grooved for
lVl-inch lip sash. Other parts to be cypress stools 2

inches thick, casings % inch thick, set over boarding, and
have a % x 2 inch molding around outer edge. All double
sliding frames to be fitted with 2-inch steel bronze finish
face axle pulleys, well fitted in place. Frames for sta
tionary sash same as above, but to have no pulleys.
Sash and Glass. —All frames not otherwise specified

to be fitted with best pine double sliding lip sash 1%
inches thick, glazed with first quahty American sheet
glass, double thick for one and two light sash and single
thick for smaller lights. To be hung and evenly balanced
with cast iron weights, best quality sash cords. Windows
in cellar to be hung at top with two 3-inch wrought butts.
To have button fastener, and hook and eye to hold open.
To be glazed with good quality glass.
Shutters. —All sliding windows to be fitted with best

quality 1%-inch pine blinds, with lower half rolling
slats, hung with approved hinges and fasteners. Where
necessary blinds are to be made in two folds, with hinges
and fasteners best adapted to their position.
Doors. —The front door to be best quartered oak, 1%

inches thick, flush molded inside and raised molding
outside. To have raised panels and clear bevel edge
plate glass in top.
The rear doors to be best cypress. 1% inches thick,

flush molded, and No. 1 double thick glass in top. Cellar
to have No. 2 cypress stock doors. 1% inches thick.

Interior Work and Trimmings.
All the stock for interior finish of every kind to be

or the best quality, thoroughly seasoned, and of good
grain and well smoothed up, sandpapered and kiin dried
before putting in place. To be put up by careful work
men, with all joints close and well smoothed over.
Top Floors. —The vestibule, front halls, passages,
kitchens, pantries, bathrooms and rear entries to have

a finished or top floor of best selected grainway, planed
and matched. 7i. x 3% inch Southern yellow hard pine
flooring, blind nailed, laid close with running joints and
well smoothed up. The dining rooms are to have a
border of same stock, with .corners slip jointed. These
floors are to be laid after finish is put on, covered with
sheathing paper. and delivered clean and in good order
to the painter. The remaining finished floors to be well
seasoned % square edge pine flooring, not more than 7

inches wide.
Finish. —The finish in the several parts to be as follows :

Vestibule, front halls. passages, parlors, dining rooms
and bedrooms to be finished with best cypress, with all
doors cypress.
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The kitchens, pantries, bathrooms and rear entries to
be finished with Southern hard pine, with all doors
cypress.
Door Frames or Jambs.—To be IV2 inches thick,

double rabbeted and beaded edges. The sliding door
jambs to be % inch thick, all set perfectly level, plumb
and true.
Doors. —The vestibule doors to be 1% inches thick,

same style as front door, with No. 1 double thick glass in
upper part. All other doors on first and second floors
to be 1% inches thick, five raised panels and 1-inch mold
ing. Doors to bathrooms to have top panels of ground
glass.
Door and Window Trimmings. —The vestibule, front

halls, passages, parlors and dining rooms to have % x 4
inch side casings, with back band around and plinth
blocks. All other rooms to have % x 4% inch side cas
ings, 1% x 5 inch header and plinth blocks. Windows to
have stools 1 inch thick and 4-inch aprons. Stop beads
to be % inch thick, tops nailed in and sides fastened in
with flat head brass screws, four to a side. Doors to
have thresholds.
Base and Molding. — To be a base 0 inches wide and

molding 2 inches wide in all rooms not wainscoted.
Wainscoting. —The kitchens and rear entries to be

cleat door and have a case of three drawers. The back
over to he soapstone, with wood shelf 5 inches wide and

% x 4 inch base over.
Wash Trays.—To be soapstone, fitted up and prop

erly supported on wood frame, sheathed under, with a
cleat door. Back of tubs to be finished over to conform
to sink. To have 1%-incb covers framed together, with
two panels flush on top.
Bathrooms. — To be fitted up in usual manner for

open work. The plumber will furnish seats, tank and
brackets, but carpenter will put all wood work in place.
Tank.—To be a plank tank, made and set in attic, of
pine stock. To be well secured and set on plank frame.
The plumber to line the same.
Plumbing Fixtures.—Put up all necessary strips,

cleats, shelves, &c, to run pipes on and covers to close
in fixtures, of material to correspond to finish of rooms, in
a neat and substantial manner.
Kitchen Shelf.—To be a clock shelf, about 3 feet

long, ti inches wide, on ornamental bronze brackets in
kitchens where directed.
Mantels.—The contractor is to figure on $25 for a

mantel for each tenement.
Stairs. —The several flights of stairs to be built, as

shown, on spruce plank stringers, accurately cut to the
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wainscoted 3 feet t
,

inches high, bathrooms 4 feet high
and pantries 2 feet 8 inches high, with narrow beaded
sheathing put on vertical, blind nailed, and have a %-x 3

inch molded cap.
Chair Rail.—Put a chair rail 4% inches wide around

dining rooms and vestibule.
Closets. —The closets to have a 6-inch bevel base and

4-inch plain casings. Clothes closets to have two rows
of beaded strips, with wardrobe hooks on each strip.
To have a shelf above top strip.
Pantries. —To have broad counter shelf, with case of

three drawers 2 feet 8 inches wide under, remaining part
closed in with beaded sheathing having three cleat doors,
hung with wrought butts and cupboard catch fasteners.
To have barrel swing in one closet. Over broad shelf to
be four 12-inch shelves, all resting on rabbeted cleats.
Part of shelves shown to be closed in from bottom of
lower 12-inch shelf to ceiling and have two panel doors.
China Closets. —To have broad shelf 2 feet 8 inches

from floor. Under to be a case of three long and three
short drawers. Over to be three shelves wide enough
to fill space between walls on each side: To have two
sash doors, 1% inches by 1 foot 6 inches by hight that
space will allow, glazed with No. 1 double thick glass.
The space between counter shelf and next one to be open.
Linen Closet. — Fit up linen closet with four 20-inch

shelveR.
Sinks. —To be of soapstone, sheathed under, with a

dimensions for risers and treads and firmly secured in
place. To have 1%-inch treads, %-incn risers and scotia,
risers and treads grooved together and base into risers.
Front stairs to have newel and angle posts, molded rails
and turned balusters. Back stairs to be of hard pine,
with hand rail hung on bronze brackets. Attic stairs to
have 4-inch turned angle posts, 1^-inch turned balusters
around well hole and 2% x 3% inch hand rail. To be a

hanging rail on side of stairs, with return end at top
against post. Cellar stairs to be of spruce or hard pine,
closed in with matched boards and grooved rail.
Hardware. —The contractor is to figure in $100 for

purchasing the hardware for door and window trimmings,
drawer pulls, cupboard catches, hinges, base knobs, ward
robe hooks, screws for stops, hinges for coal bins, cellar
doors, sliding door hangers, hinges and hooks for cellar
windows, shelf brackets and screws for the above. The
contractor is to carefully and neatly fit the whole in
place. The owner will have credit for all less and pay
for all over the amount, and will select the hardware.
The contractor is to furnish all other not mentioned,
including weights, cords, nails, spikes, screws, &c
Electric Work, Bells, Tubes, &c— Put up in pas

sages, or where directed, for each tenement a 3-inch nickel
plated gong bell, wired to connect to front door. To be
1-inch tin speaking tube for each tenement from front door
to passage. To be a positive electric apparatus on front
door, wired to open from each passage. To have all
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necessary buttons, mouthpieces, wires and other fixtures
to complete the work in best manner.

Palutlng and Finishing.

The painter is to furnish all materials and labor for
the painting and finishing of the entire work about the
building, all to be of the best of their several kinds.
The painter is to consult the carpenter's specification for
a more detailed description of work.
Outside Work. —All the exterior work of wood, iron,

tin and galvanized iron to be painted with two coats of
approved lead mixed with pure linseed oil, all colors
to please owner. Putty stop all nail holes in finish, cracks
or other imperfections, and shellac all sap, knots, &c.,
before painting. The sash are to have two coats besides
priming. Outside of exterior doors to have three coats of
paint or best exterior varnish, as directed.
inside Work. —All interior work must be well cleaned

up before any finish is put on. All nail holes and other
imperfections well puttied, matching wood as near as
possible.
Floors.—The hard wood floors and treads of stairs to

have two coats of approved floor varnish.
Finish Work.—The vestibule, front halls, parlors and

dining rooms to have one coat of pure orange shellac and
three coats of approved varnish. The parlor and din
ing rooms rubbed to a dull finish, the others left in a
gloss.
The passages and bedrooms to have one coat of orange

shellac and two coats of approved varnish, put on even
and smooth and left in a gloss.
The hard pine work in kitchens, pantries, bathrooms,

entries, &c., to have a coat of best liquid filler and two
coats of approved varnish, left in a gloss. All closets to
have one coat of filler and varnish.
Painted Work.—The floors of closets, cellar stairs,

cellar doors and sash to be painted two coats of paint.
Inside sash in finished parts to be painted or stained one
coat, besides priming, and have a coat of varnish.
Painted Walls.—The plastered walls of kitchens, pan

tries, bathrooms and rear entries and stairways to have
a coat of sizing and two coats of paint of colors as di
rected.

Heating Apparatus.

Provide and fit up in cellar two approved steam heat
ing boilers, one for each tenement, with all necessary
steam pipe and radiators, with valves, to properly heat the
several parts to 70 degrees at zero weather. Connect
boiler to water pipe left by plumber and to chimney with
properly heavy galvanized iron smoke pipe, having all
necessary dampers, chains, &c., to work automatically.
To allow each to figure alike and owner to have his
choice of boilers, there will be an allowance made of
$520 for the above, which is intended to complete the
work in every detail.

PaperinK and Picture molding.

The contractor is to figure in $80 for purchasing ma
terial and properly fitting in place the paper and picture
molding for the completion of the work in best manner.
The walls of kitchens, bathrooms, pantries and rear
entries are to be painted and are included in painter's
contract. The owner is to select materials and have
credit for all less than and pay for all over the above
specified amount for this work.

Gas Piping Work,

Provide and fit up in a thorough, workmanlike man
ner all the gas pipe necessary to carry gas to the several
outlet marked on drawings (thus © ). All pipe to be
sizes and quality to conform to the gas company's rules
and regulations. The main pipe is to continue through
cellar and connect to street service. All pipes and outlets
to be properly graded and fastened in place with plumb
ers' iron clips and screws.

Plumbing Work.

The work is to be done and finished in every part so
as not to delay any other workmen, in a good, substantial
and workmanlike manner.
To be a sewer pipe connected to street sewer and con
tinued to cellar of best tile 6-inch soil pipe, with joints
made with Portland cement. From this run a 4-inch
iron soil pipe, with house trap and fresh air inlet just
inside wall. Continue soil pipe through cellar to kitchen
and bathroom fixtures, then up through building and
out through roof 2 feet, all flashed tight. The pipe for
bathroom to be 4 inches and the one for kitchen to be
2-inch pipe, leaving out the proper Y's to connect the sev
eral brancnes onto. All traps and fixtures to have proper
backover pipe connected to main soil pipe above the
highest fixture connection. All joints to be made in prop
er manner with brass ferrules, oakum and molten lead.

Kitchens.
Provide and fit up, where shown, one Alberene soap-

stone sink, 22 x 40 x 8 inches deep, with shelf and soap
cup. The back and end to be 12 inches high. To have
brass outlet and two nickel plated compression bib
cocks. The front of sinks to flare to correspond to trays.
Provide and fit up at end of sink one set of two-part

soapstone wash trays, with soap cups and back 12 inches
high. To have brass outlets and two nickel plated bib
cocks, plugs, chains and stays complete.
Provide and fit up in closet off kitchen one regular

40-gallon copper hot water boiler, set on a cast iron
painted stand. To have all couplings, cocks and ex
pansion pipes complete. To be supplied with water from
attic tank through %-inch brass pipe.

Bathrooms.

Provide and fit up in each bathroom one Record low
down combination water closet, with siphon jet hopper
bowl. Wood work for tank and seats to be quartered
oak, with polish finish.
Provide and fit up one oval earthen ware wash bowl,

connected to an Italian marble slab 1% inches thick
with dished top. To have O G edges and corners cut to
a 9-inch radius. Back to be 10 inches high. Slab to be
supported on N. P. brass DracKets. To be fitted with
china Index compression basin cocks and brass waste.
Provide and fit up one Standard make 2%-incb roll

rim iron bathtub, porcelain enameled inside and on
roll. To have compression double bath cocks, overflows,
waste, chain, rubber stopper and soap cup. All exposed
fittings, pipe and fixtures not otherwise mentioned to be
nickel plated.

Attic.

Provide and fit up near rear chimney one 16-ounce
copper lined wood tank to hold 40 gallons of water. To
be supplied with water through %-inch galvanized iron
water pipe, with ball cock and float. To have an over
flow pipe run to nearest sink.

Outside.

Provide and fit up, where directed, two nickel plated
compression hose bib sill cocks for watering outside.
To be connected to %-inch galvanized iron pipe in cellar.

Cellar.

Provide and fit up, where directed or shown, in each
cellar one 24 x 14 x 6 inch plain iron half-circle sink, sup
ported on two iron brackets. To have one good hose
01b cock for cold water only. Leave out a branch with
shut off for each boiler.

Branch Pipes and Wastes.

Each sink, tray, bowl and bathtub, except otherwise
specified, to be provided with hot and cold water through
14-inch iron size American Tube Company seamless drawn
brass pipe branches, and waste through 1%-inch lead
pipe connecting to a 4-inch round trap with cover.
Supplies. —Each kitchen and bathroom to have its

own separate supply of %-inch iron size brass pipe, with
shut off in cellar.
Cellar Pipes. —The main pipes in cellar to be best

%-inch galvanized iron water pipe. This will connect to
main street supply, and continue along into cellar and
connect to the several risers going up through and the
two sinks in cellar.
Refrigerator Waste.—To be a coppered drip pan set

into floor in rear hall to receive waste from refrigerator.
This to continue down and drip into ash pit.

Detailed Estimate of Cost.

The estimate of cost, as submitted in detail by the
winner of the second prize, is as follows :

CELLABWOIIK.
227 yards excavating,at 25 cents $50.75
91 perch foundation walla, at $2.75 250.25
85 perch rubble wall, at $4.50 157.50

Total $484.50
mason wonK.

5.S00commonbrick for basement,at $17 $98.60
2,810 commonbrick for basementpiers and partitions,
at $17 39.27

Flashings, caps, thimbles and flue linings 39.00
2 fire places, at $17 34.00
20 M lath, at $4 per M 80.00
I.abor on lath, at $2 per M 40.00
1,250vards plastering, at 18 cents 226.00
Whitewashing cellar 7.00
158yards concreting,at 66 cents 99.45

Total $662.32
TINMXQ, CONDUCTOBS,BTC.

Ash chutesand sifters $12.00
400 feet tinning, at 8 cents 82.00
Conductors 11.00
Flashings 16.00

Total $71.00
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ROIGH CARPENTERWORK.
17 M. spruce timber, ht $20.50 $348.50
2,264feet squareedgehoards,at $17 38.49
4,747 l.eet%-inch matchedspruce,at $20.50,for walls,
attic and cellar partitions 07.31

5.381 feet %-inch matchedhemlock,at $18.50 90.55
Plaster grounds and beads 0.00
250 feet sliding door sheathing.at $32 8.00
2 sets sliding door rails, at $4 8.00
2 clothes drvers. at $6.50 13.00
8.500 feet sheathing paper, at $2 17.00
18 M. shingle, at $4 72.00
4,500side shingle, at $4.50 20.25
2,875feet clapboards,at 5 cents a foot 143.75
Piazza supports 15.00
Bulkhead covers, stepsand door 14.00

Total $902.85

EXTERIORFINISH, FRAMESAMI RASH.
1,300feet of lumber for cornices,corner boards.&c. at
4U, cents $58.50

350 feet lumberfor brackets,at 3 rents 10.50
332 feet 414-inchcrown molding 8.00
332 tV-ot214-inchbed molding 4.98
170 feet 2-inch bedmolding 2.11
126 fen 3.inch water table cap 2.26
332 feet l -inch half round 1.99
102 feet 114inch molding 1.21
275 feet 1Winch moldedbracket. 2.47
4 outside doer frames, at $2.50 10.00
1 outside front door, oak 10.00
3 outside rear doors, cypress,$4.25 12.75
8 cellar frames, at 85 cents 6.80
8 cellar sash, at 65 cents 5.20
8 cellar guards, at 75 cent. 6.00
44 window frames, at $1.50 66.00
1 window frame 1.75
4 window frames, at $1.25 5.00
44 sash and glass, at $2.25 99.00
1 set sash 2.75
2 sets sash, at $2 4.00
2 sets sash, at $1.50 3.00
Weights and cords 27.00
44 shutters, at *1.05 46.20
2 sets outside steps 15.00

Total $413.43
FRONTVERANDAFINISH.

134 feet matchedlWinch flooring, at $35 $4.69
192 feet %-inoh sheathing, at $30 5.76
422 feet lumberfor cornice,posts, &c. at 4'4 cents. . . . 18.99
31 feet balustradefor balcony,at 20 cents 6.20
35 feet 4 inch molding .84
35 feet 3-inch bedmolding .63
55 feet 2'4-inch bed molding .82
35 feet Hi-inch molding .20
78 feet molding for caps .93

Total : $38.82
REARPORCII.FINISH.

239 feet lumber for cornice, posts, lattice, &c, at 4,4
cents $11.76

35 feet 4-inch molding .84
62 feet 2'4-inch molding .93
32 feet 1-inch molding .19
32 feet 1-inch molding .19
25 feet 2-inch molding .30
52 feet balustrade rail, at 20 cents 10.40

Total $24.61
INTERIORFINISH.

1,582feet pine flooring, at $25 $39.55
i.416 feet hard wood flooring, at *45 63.721,312feet sheathingfor wainscoting,at 4 cents 52.48
320 feet wainscoting cap, at 2c 6.40
384 feet floor molding, at % cent 2.88
50 feet chair rail for dining room,at 2U, cents 1.25
512 feet O-inchbase.at 4'(, cents 23.04
512 feet 2-inch basemolding, at H4 cents 7.68
1112feet vlosetbase.at 3U. cents 3.57
44 door .lambs,at 80 cents 35.20
40 cypressside finish for doors, at $1 46.00
30 hard pine side finish for doors. at 85 cents 25.50
13 whltewood side finish for doors of closets, at 40
cents 5.20

25 cypressside finish for window., at 95 cents 23.75
12hard pineside finish for windowsat N' cents .. . 9.60
Work in connectionwith plumbing, electric acd other
fixtures 27.00

2 vestibule door., at $4 8.00
2 sets slide doors, at $7 14!o0
40 cypressdoors, at $2.75 110.00
2 china cabinets,at $10.50 21.00
2 pantries, at $8.50 17.00
Closet shelving and cleats 6.00
Stair work 9100
2 mantels, at $25 50.00

Total $089.82
RECAPITULATION.

Cellar work $4,1450
Mason work , 662.32Tinning, conductors.&c 7l]ooRough carpenter work 902.85
Kxterior tinlsb, frames and .ash 41343
Front veranda finish 3882
Rear porch finish 24.61
Interior finish CH982
Electric work 19oilPlumbing work 56500
Gas piping ; . 85!00Painting and finishing «o.r,qq
Heating apparatus 520!oo
Wall paperingand picture molding 8000Carpenter work 1 n2500
Hardware 100.00
£all» 38.80Carting 40.00
Miscellaneouswork 50.00
T"tal $6,037.15

A Concrete- Steel Office Building.

More or less has appeared in the trade and daily
press regarding the Ingalls Building, in course of erec
tion in Cincinnati, Ohio, the notable feature being found
in the fact that, while 16 stories iu hight, it is constructed
entirely of concrete-steel. Some interesting particulars
regarding the building are contained in a paper recently
read before the Indiana Engineering Society by H. C.
Brubaker of Indianapolis, and from which we take the
following:
This committee was instructed to investigate and re

port on the bold project of building a sky scraper, 16
stories high, entirely of reinforced concrete, and without
a structural steel member. The ambitious plans of the
promoters are no less striking, now that their plans have
been carried out with success.
A monolitiiic mass, 100 x 50 feet in plan—21 feet be

low grade and 210 above grade—in which the footings,
columns, walls, girders, beams and floors are all one and
the same, differing only in shape and position, and con
tinuous, without a joint or break, from the foundation
to the cornice, and built of particles, so to speak, all of
which could pass through a 1-inch screen, with no mem
ber larger than 3Vj inches in diameter, is a marvel which
rivals the pyramids.
The system used throughout the building is the Ran-

some system, which consists of twisted bars embedded
in concrete. The columns are from 12 x 12 to 34 x 38
inches, and carry as high as 750 tons at the footings.
The column stools are built of cast iron embedded in
concrete, and are particularly interesting in design. The
sizes of the columns were limited by the architectural
design, and the deficiency in strength was made up by
the iron bars, there being from four to eight 3V:rinch
bars to each column, bound together by hoops of wire
each 12 inches in hight. The girders have as large spans
as 33 feet and are from 27 to 36 inches deep, including
thickness of floor, which is from 5 to 7 inches. The col
umns are spaced 16 and 33 feet. Intermediate beams
make the floor panels 16 x 16 feet.
The loads on the floors were figured at 60 to 80 pounds

per square foot for the upper floors, and 300 pounds for
the first floor. The exterior walls between piers are 8
inches thick, and some walls next to adjoining buildings
are as little as 3 inches thick. Of course, these walls
carry no loads.
The first to third stories are veneered with marble,

which is supported by projections from the concrete fit
ting into grooves in the marble. The upper stories are
veneered with brick, which is supported at each story
hight by a ledge of concrete.
The general features are strikingly similar to steel

cage construction ; in fact, the design is the same, and
the loads, strains and stresses are figured in the same
manner.
lt is hardly our province to predict the weathering

of this structure. Time only will prove its durability.
But the large amount of money was expended and the
enormous responsibility was assumed by men who evi
dently were thoroughly convinced of the success of their
undertaking.
The same contractors (the Ferro-Concrete Construc

tion Company) are building a factory building for the
American Book Company in Cincinnati five stories high,
with a floor load of 400 pounds per square foot. An
interesting incident in this connection is the fact that
they bid for this building in competition with mill con
struction and were only 4 per cent. higher than the bids
for mill construction. The writer is at a loss to under
stand this small difference in cost between the two con
structions, and is inclined to believe that they took the
contract at little or no profit.

Among the improvements contemplated in the city of
Memphis, Tenn, is a 15-story office building of skeleton
frame construction, with incasing masonry of brick and
terra cotta. The new structure is intended for the Mem
phis Trust Company and contracts, we understand, will
soon be awarded.
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REPORT OF AN EXPERT ON THE BALTlMORE FlRE.

AMONG
the many reports compiled by prominent engi

neers and architects as a result of their investiga

tions of the fire proofed steel structures within the fire

zone of Baltimore's recent conflagration, the one which

has perhaps been most eagerly awaited is that prepared

by E. C. Shankland of Chicago. While his deductions

from the scientific data furnished by the fire were accom
panied by photographs. &c. we are reproducing herewith

with some of the older buildings where the thin soffit
covering was used. Then, in order to reduce the dead
weight, the architects have insisted on, and the manu
facturers have furnished, tile having the minimum
weight per square foot. This necessitated ribs which
are too thin and which easily break at the fillets. The
ribs should be made thicker and fillets made stronger.
More care should be used in setting the tile. The

View of Rear of Continental Trust Company'sBuilding, showing the brick wall which was so seriously damagedthat it will have
to betaken down. The causeof the injury was the methodof construction; metal ties being used for bonding the bricks.

Report of an Expert on the Baltimore Fire.

only such as show features of interest, in addition to
those presented in our issue for last month. In summariz
ing his conclusions Mr. Shankland in part says :
It seems to me the most important lesson this fire

teaches is the necessity for better workmanship and
more improved methods on the lines already laid down.
A few years ago it was common practice to put only a
1-inch thick plate of hollow tile on the bottom of the
floor, and this plate, on account of its thinness, had to
be fastened to the beams with metal clips. Within the
last four or five years, however, the best practice has
increased this thickness to 2 inches. The superiority
of the latter is shown in the Continental as compared

webs and flanges of all beams should be first plastered
before tile is set in place.
Above all, the steel columns should be fire proofed

first, and all pipes, tubes for wires, &c, should be placed
outside of the fire proofing.
Means should also be devised to so run pipes, &c, as

to do away with the necessity of cutting and mutilating-
the fire proofing by the electricians, plumbers and others.
This is very important, as there is always more or less
cutting of the fire proofing, and in some cases the dam
age is considerable.
Cast iron and steel mullions should be discarded, but
brick mullions of sufficient size to allow them to be prop
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erly backed up with brick should be used. This will
reduce the size of the windows, but in most cases this
can be done without serious damage to the building.
Granite and other stone will continue to be used
for lower stories, but should not be put in any stories
above the second or third.
Ornamental terra cotta has shown itself to be much

inferior to brick, and the latter should be used as far
as possible. Where enameled or press brick is used
for facing it should be bonded into the brick backing
by using headers, and not depending on the metal clips.
When terra cotta is called for it should be solidly backed
up with concrete, and all hollow spaces completely filled
with same.
It has been said a great many times since this fire

that the use of all wood, including the floors, should be
discontinued.
It is certain that wire glass and metal sash in smaller

frames than are now in buildings should be used, and
wood trim avoided or made as small as can be done.
As to wood floors, architects have tried many times to
put mosaic or concrete floors in the offices, but the ten
ants will not have it, and the architect has had to aban
don the scheme in every case I know of.
That the fire proof buildings acted as a fire stop to a

greater or less extent is shown on the St. Paul street
front of the Court House.
Opposite the Herald Building the front is all right,

but north of that, opposite a brick building on the corner
of St. Paul and Lexington streets, which was entirely
destroyed, the cornice and upper part of the Court House
are badly cracked and spalled.
Overhead wires are a menace and should not be al

lowed in a district like this. It was a live wire that
cost Baltimore the services of its fire chief at the very
beginning of the fire, and overhead wires have proved
a serious obstacle to fighting fire in many cases.

Coutinental Trust HalldinK,
Southeast corner of Calvert and Baltimore streets.
This is a 16-story building of skeleton construction.

Exterior walls are granite in the two lower stories, and
brick with terra cotta mullions above. The court has
face brick with no headers, the brick being fastened to
the backing by metal binders. The fire proofing is flat
hollow tile arches and hollow tile partitions, the tile
being semiporous. The fire seemed to hit this building
on three sides, first striking the west face, then going
north, then east, and getting into the court on the east
side. The flames seemed to be most severe in from
eighth to eleventh floors. The steel frame in this building is
in perfect shape, as good as when first erected. I saw one
or more columns on every floor from second to sixteenth,
where the column covering had gone, leaving column
exposed from floor to ceiling, showing column and floor
beam, connections and column splices. Where the col
umn fire proofing failed it was in almost every case on
the corridor side. One column had a piece of wood
wedged in between the angles to fasten pipes or electric
wires to. I cut it with a knife and found it was not
even scorched. However, every column that was so ex
posed had pipes and wire conduits running alongside
the column inside the fire proofing. This will be re
ferred to later in the summing up. The upper floors of
this building are now practically lofts, all the partitions
being gone. Every bit of wood in this building nbova
the two or three lower floors is gone. The floor strips
imbedded in the concrete to which is nailed the wood
in floor, the nailing strips in the joints of the brick and
tile for fastening the trim, are all completely destroyed;
not even a piece of charred wood can be found. The
tile floors are in very good shape for the most part, al
though in some cases the tile covering the lower soffits
of the floor beams has fallen, exposing the beams. The
contents of the book tile vaults throughout the building
were in many cases entirely destroyed. The safety vault
in the basement, however, was uninjured, and this is
true of all safety deposit vaults in the burned district.
The exterior granite is badly cracked and will have to be
replaced. The brick above is in good shape, but the
terra cotta is in many instances badly warped and
cracked; this is noticeably true of the north face. The

exterior of the court is destroyed and will have to be
replaced. The face brick has fallen off in large areas,
due to lack of headers. [See the accompanying illustra
tion.] The cast spandrels are twisted all out of shape and
have forced the spandrels away from the steel frame as
much as a foot in some cases. The result as far as this
building is concerned is that all the exterior granite, a
great deal of the terra cotta, and all the court walls will
have to be taken down and rebuilt. The steel frame is in
tact. A large percentage of the floor and column fire proof
ing is also apparently uninjured, although it will require
an exhaustive examination of all the fire proofing to
determine how much ot it can be allowed to remain in
place. This applies to the fire proofing of all the build
ings examined. The balance of the interior is entirely
destroyed.

Calvert Building..
Southeast corner St. Paul and Fayette streets.
Thirteen stories, skeleton construction. Exterior

walls are granite first two stories ; above, brick and terra
cotta. Hard burned tile was used for floor arches, col
umn covering and corridor partitions. Interior parti
tions for the most part were mackolite. The stone, espe
cially on the west face, is badly cracked, and the terra
cotta in the court is so spalled off and cracked that much
of it will have to be replaced. Had terra cotta been
omitted from the court walls the first cost would have
been less, and the court would have been intact "to-day.
A column in the eighth story of this building buckled on
nil four sides about half way from floor to ceiling. The
column is made of two channels and two plates. The plates
buckled about 4% inches, and the channels about one-
half as much. This fioor was used by the auditor of
the Baltimore & Ohio Railroad, and it was said the old
tissue paper copies had been piled around the column.
Fine paper ashes are in some places 2 feet deep on this
fioor. The buckling of this column has settled all the fioors
above, but, aside from this, the whole steel frame is in per
fect condition. Where the buckling took place the fire
proofing of the column was defective, perhaps from being
cut when electric wires or plumbing and gas pipes were
put in place. In this building, as in the Continental, one
or more columns in every story were exposed, allowing
a careful examination of the steel work and the con
nections to be made. The tile floors are in fair condi
tion, although the tile did not stand as well as in the
Continental, and the bottom of the beams is exposed
in many cases. The corridor partitions are mostly down
and the mackolite partitions completely destroyed. In
the basement there was a pile of these mackolite blocks
which had been water soaked, and a stick could with
ease be pushed several feet into the mass.

Equitable Building,
Southwest corner Fayette and Calvert streets.
Nine stories. Outside walls are of granite, brick and

terra cotta, and are self supporting; on court side col
umns are placed next the walls to carry the floors. Cast
iron columns and iron beams are used. The fioors are
6-inch segmental hollow tile arches, 8-feet span, with
4-inch rise. There is no cinder or other filling
on top of these arches, but wood strips were
placed on the beams and the fioor nailed to them.
There was thus an open space between the tops of
the arches and the fioor, which became a regular flue
in the fire. It was the burning of these strips and fioor
that allowed so many safes to fall through the floor
arches and down into the basement. The exterior walls
are in fairly good condition, except the granite, which
is badly cracked, especially on the west face. The bot
toms of most of the beams are badly twisted and bellied
and will have to be replaced. The columns are in better
condition, although their covering is off in most cases.
This column covering was, I am informed, made of lime
and cinders, a composition called " Limeateal." The con
crete block partitions are destroyed. This building is in
much worse condition as regards the frame and fioors
than any other of the fl-e proof buildings. The floor
beams and girders are very light, and, judging from the
way the beams are defiected and twisted, the iron work
must have been cut to the last pound when it was de
signed.
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A FRAME COTTAGE AT SCHENECTADY, N. Y.

THE
drawings reproduced upon the pages which imme
diately follow relate to an eight-room frame house,

with four rooms on the main floor and four sleeping
rooms and bath on the second floor. It was erected for
ll. F. McCord, and is pleasantly located on Union street
in the city of Schenectady, N. Y. The house is of balloon
frame and in the construction hemlock timber was em
ployed.
According to the specifications of the architect, all
trimmers and headers are doubled, as are all floor tim
bers under partitions. The first-floor and attic joists are
2x8 inches : the second-floor joist 2 x 10 inches, the

plastered with two coats of lime and hair mortar. The
last coat is a skin coat of plaster of parts and putty, and
is left smooth for papering. The house is wired for elec
tric bells and electric lighting.
The exterior of the first story is treated with two

coats of paint, while the second story and roofs, as al
ready stated, are covered with shingles dipped in Cabot's
shingle stain. All natural wood interior finish has one
coat of filler and two coats of Pratt & Lambert's No. 38
Preservative. All pine wood work of the second story
has three coats of paint, while the metal work has two
coats of metallic paint. There is a cellar under the en-

A Frame Cottage at Schenectady, N. Y.—O. H. Abramt,
Architect, Schenectady.

plates are 4x4 inches ; the sills, 6 x 8 inches ; the girders,
S x 10 inches ; the common rafters, 2x0 inches ; the hips
and valleys, 2x8 inches ; the corner posts, 4x0 inches,
and the collar beams, 4x0 inches. The floor joist art-
placed 16 inches from centers and the rafters 24 inches
from centers. The studding is 2 x 4 inches, placed 16 inches
on centers, there being three studs in all angles and all
have one row of bridging. The outside frame of the house
is covered with sheathing boards, over which is laid two
thicknesses of building paper, this in turn being covered
for the first story with 6-inch beveled pine siding laid
3 inches to the weather, while the second story, gables

and roofs are covered with pine shingles dipped in Cabot's
shingle stain and laid 5% inches to the weather.
The floors are double, the under one of both stories

being % x 9 inch ship lap hemlock. The finishing floors
of the first story are of comb grained Georgia pine, while

those of the second story are of North Carolina pine.

Each floor has three rows of 1% x 3 inch spruce bridging.

The interior finish on the first floor is cypress and on
the second floor is of pine. The front stairs are of oak,

having 0x0 inch square newels and turned balusters.
The attic stairs are of pine. The front door is of oak.
The kitchen is wainscoted 3 feet high and the bathroom
4 feet high, with % x 2% inch beaded North Carolina
pine. All ceilings and walls throughout the house are

tire house 0 feet 0 inches in the clear and the foundation
walls are laid with local bluestone in good cement mor
tar. The walls above the grade are pointed with black
cement mortar.
The house here shown was designed by G. H. Abrams

of 12 and 13 Gazette Building, Schenectady, N. Y., and
cost to build something like two years ago $2000. divided
about as follows : Excavating, stone work, brick work,
lathing and plastering. $425; carpentry work, including
tin work, roofing, hardware or materials, $1371; paint
ing, $175; plumbing. $25. The contractor who executed
the work was A. B. Williams, of the city named. Prob
ably at the present time the cost would show something
of an advance on these figures owing to the increased
cost of labor and materials.

A riammoth Power House.

A power house which will be notable among structures
of its class is the building which is now under way in
Long Island City for the Pennsylvania and Long Island
railroad companies. The building will cover an area
195 x 265 feet, will be two and one-half stories in hight,
and will cost in the neighborhood of $450,000. One-half
of the foundations are at present being prepared, suf
ficient for the western half of the structure which is
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to be erected at once, as the present building will be only
one of three units which it is expected to put up during
the ensuing year. The excavation of this section is from
12 to 15 feet, and owing to the swampy nature of the soil
over 8000 yellow pine piles have been driven. Over the
tops of these piles is a layer of concrete 6 feet thick,
and as it was spread at the rate of something like 300
cubic yards a day, the foundations were completed about
April 1. The main building will be of brick, with an
iron frame; will measure 200 x 500 feet in plan, and
have an altitude of 125 feet measured from the floor.
The boiler house adjoining will be of brick, two stories
in hight, while the stacks of steel, cement lined, will
number six. each rising 300 feet above the roof.

Builders Wages in Australia.

According to a late issue of one of the Australian
papers, the Builders' Laborers' Union of Sydney has
adopted the following revised schedule of rates and con
ditions of labor which may prove interesting to mechan
ics in this country. The equivalent in our money may

Working Rules and Wage Scale of Chicago
Painters.

At a meeting held on March 15 the Chicago Master
Painters. and Decorators' Association adopted the follow
ing wage scale, which had been drafted by a committee
appointed at the previous meeting :
Resolved, That the following rules and wage scale will
form the basis of all dealings with our employees :
1. That we, as employers, reserve the right to hire and

discharge whomsoever we see fit.
2. That eight hours shall constitute a day's work,

which will be between the hours of 8 a. m. and 5 p. m.
3. That 40 cents per hours shall be the minimum rate

of wages.
4. All overtime on regular working days shall be paid
for at the rate of time and one-half. All work done on
Sunday, Christmas, IS.ewYear's Day, Thanksgiving. Deco
ration Day, Fourth of July and Labor Day shall be paid
for at the rate of double time.
5. That the foreman shall be the agent of the employer

and that no person shall have the right to interfere with
workmen during working hours.
6. That all workmen are at liberty to work for whom

soever they see fit.
7. All car fare over 10 cents per day shall be paid for

by the employer.
8. When journeymen are sent out of city and cannot
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A Frame C(Atage at Schenectady, N. Y.

return to their respective homes each evening their board

shall be paid by the employer.
!i. Any man going to work leaving the shop before S

o'clock in the morning shall stand no loss of time if not
able to get to work on time on account of distance or ac

cident.
10. Under no circumstances shall there be a sympa

thetic strike.

readily be found by considering an English shilling as
24 cents :
This union recognizes the hour system as the basis

upon which all payments are to be made, and the mini
mum rates of wages shall be as follows : Bricklayers'
laborers, when working for subcontractors (piece work
jobs), 1 shilling 3 pence per hour; day work or bona-

fltle contract jobs. 1 shilling 1 penny per hour; gear and
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scaffold hands, 1 shilling IV, pence per hour ; dogmen,
1shilling IVi pence per hour ; plasterers' laborers, 1 shilling
1 penny per hour ; masons' laborers, 1 shilling 1 penny
per hour.
The hours of labor shall be 48 per week, working time

All time worked over eight and three-quarters hours
on the first five days and four and one-half hours on each
Saturday shall be classed as overtime.
No member shall carry more than 12 bricks on a hod,

nor shall he wheel more than 45 bricks in a barrow.

Side (Right) Elevation.— Scale, % Inch to the Foot.

A Frame Cottage at Schenectady, A\ Y.

not to exceed eight and three-quarters hours on each
of the first five days of the week and four and one-half
hours on Saturday.
All overtime to be paid for at the rate of time and
a quarter for the first four hours, and time and a half
for every hour after the specified time ; Eight-Hours
Day, Christmas Day, Sunday and Good Friday to be paid
double time.

No members shall be allowed to take work by contract
in the following departments : Bricklayers, plasterers,
masons, laborers, dogmen. gear and scaffold hands.
Any member incapable, through old age or infirmity,

of doing an ordinary day's work shall be allowed to
make the best terms possible with the employer, pro
vided he lays his case before the union. A majority of
votes shall decide whether he be eligible under this rule.
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Cost of Building Trades Strike Last Year,

In view of the recent situation in the building trades
in New York City which resulted in tying up building
operations for some time, the seventeenth annual re
port of the State Board of Mediation and Arbitra
tion, transmitted to the Legislature a few weeks ago,
cannot fail to prove of more than ordinary interest to
all those engaged in industrial pursuits. According to
this report, the fiscal year ending September 30, 1903,
was marked in New York State by greater industrial
disturbances in the way of strikes, lockouts and labor
disputes than any previous year except 1886. That these
disturbances have been costly both to the employers and
the employed goes without saying, but the extent of the
losses will doubtless be read with surprise.
The number of strikes and lockouts during the year
under review exceed those of 1892 by 50, there being
192 in 1903. The statement is made that the strike in
the building trades and of the excavators and rockmen
of New York City caused more lost time than all of the
142 labor disputes the previous year.
The report admits that the strikes for the recognition

of the union were, as a whole, unsuccessful, and says
that the demand for the recognition of the walking dele
gate in New York City, which was lost, was the cause
of the labor unions losing the recognition of their union
demand. In the majority of cases the report says that
where strikes were for increases of wages the men were
victorious, but in the strike of the 22,000 excavators and
rockmen in New York City, which proved a failure, the
number of employees who won no advance in wages far
exceeds the number of employees who did. Of the 30
important disputes in the State 20 were in New York
City, the following table showing the effect in those in
dustries in which our readers are more particularly in
terested :

Dura- Estimated
Employees tlon. daysof

Trade. concerned.Weeks. work lost.
Building trades 25,884 22 1.707.019
Excavators and rockmen 22,000 6 1-3 836,000
Carpenters 7,000 8 2-8 322,000
Steamfitters and helpers 1,175 0 64,625
Truck drivers 2,400 6 1-8 63,200
Boiler makersand Iron ship build
ers 3.000 17 52,200
Plasterers and laborers 2,600 2 81,200
Inside structural Iron workers. . . 900 5 27,900

The report deals at considerable length with the strike
in the building trades in New York City, and says :
One great dispute overshadows all others in the record

of strikes and lockouts for 1903. The conflict between
associated capital and organized labor, which brought
building operations in New York City practically to a

3,900,000 work days lost. These figures, even without
any allowance for the incompleteness of the record, indi
cate that 1903 was marked by a greater disturbance of
industrial relations in disputes than any previous year,
with the possible exception of 1886.
More than one-half of the 1903 disputes were in the

building and metal and machinery industries, with 59
in the former and 48 in the latter.
With the exception of the Greater New York Building

Trades Employers' Association, the general tendency of
employers' associations appears to be to insist on what
is termed " the open shop " principle, or, in other words,

attempting to eliminate the labor union as an essential
factor in making contracts or trade agreements, and
especially to eradicate the power or authority of the
union's business agent or delegate, as applied to the re
lation between employer and employed. The union, on
the other hand, claims the right to regulate the em
ployees' interests, and in many trades the right to exact
conditions which provide for employment of union work
men only.
The board recommends the adoption of the five fol

lowing principles as means to establish peaceful relations
between employer and employee:
The right of either party to organize and present to

the other any proposition, petition or request affecting
their relations as employer and employed.
To give at all times consideration to any proposition,

petition or request relating to relations between employer
and employed.
The right of the employer to enforce discipline must

always be conceded, and the right to employees' repre
sentatives to protest against discrimination must be
granted.
Every possible general condition and contingency of

employment should be provided for by schedule or con
tract. Those not so provided for should be subject to
arbitration by an impartial tribunal.
Employers or employees who prefer to act as indi

viduals rather than as part of an association are given
that right under the law and must be allowed to exercise
it.

Rates of Wages in the Building Trades in
New York State.

As being of general interest to a large class of readers,

we present herewith a table showing the wages paid in

the building trades in the leading cities in New York
State, the scale being based on the rate per hour. The
figures were complied for the New York State Association
of Builders, and have been revised up to March 15 of the
present year :

Cement
Brick- Car- finish-
layers,penters. era.

Albany 50 31-36% 50
Bath 30-35 25-30
Binghamton .... 50 25 40
Buffalo 50 35 45
Ithaca 40 31% ..
Jamestown .... 50 30»/» ",
New York 05 56% . .
Niagara Kails. . . 50 35 50
Olean 50 27% 40
Rochester 50 35 31%
Troy 50 35 30
Utica 45 31% 45
Watertown 45 27% 45

standstill for several months, was without doubt, in

point of numbers concerned and losses sustained, the
greatest industrial dispute in the history of the State.
Outside the general building dispute in New York

City, 73,871 work people were directly concerned in this

year's disputes, and they lost in the struggles over
2,000,000 days' work. Besides these there were at least

7000 others who, though not participants, were thrown

out of work and lost more than 200,000 days' time. If
to these be added 25,834 who were directly, and 11,203

who were indirectly involved in the metropolitan dis
pute, with a loss of over 1,700,000 days, the aggregate

mounts up to over 117,000 employees concerned and

Struct
ural Sheet
iron metal

Electri Hoisting La Paint Plas- Plumb- Stone Stone Steamwork- work
cians. engineers. borers. Lathers. ers. terers. ers. masons.cutters.fitters. ers. ers.
37% 25 45 34%

25
50 43% 50

35
45 43% 50

15 $1.50M. 35
25 $12week. 20 $1.50M. 25 45 37% 43% 43% 26'/. 26'/.
37% $21week. 17-22 $2.00M. 37% 50 43% 45 50 43% 50 35

40 37% 40 40 37% 28%
$2.25day. 20 27V, 40 36 45 45 36 27V.

50 62% 25 50 50 68% 56% 56% 62% 56% 56% 50
37% 30 20 3c yard. 30 45 37% 50 50 37% 50 35

27% 20 3c yard. 25 40 30% 39 40 30% 30%
37% $2.50day. 21-23 $2.00M. 80 50 40 50 43 40 40
30V. 15-25 35 32 50 38 50 35 38 45 30-40
25 31% 20 30 34% 45 34% 45 43% 34% 31%
j5 25 22% $1.5011. 28 45 40 45 45 30 25 4"

How these figures compare with the rates of wages
prevailing the first of the year in some of the more lm
portant cities of the country may be seen from an ex
amination of the table which we present on page 92 of the
issue of Carpentry and Building for March of the current
volume.

Real estate men in Chicago seem to be of the opin
ion that more up to date apartment houses are to be
erected in the city this spring and summer than for many
years past. The South Side is taking the lead, and prob
ably will have more new buildings of this character than
any other section of the city.
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OUT-DOOR FURNITURE.
By Paul D. Otter.

THERE
are few seats made entirely of tree limbs

which are comfortable, unless by a rare combina
tion of parts and considerable care given to whittling off
the bumps. From observation relative to the durability of
any kind of open frame work the carpenter is well experi
enced, and should use rustic work in a restrictive way,
knowing well that material which has been milled and
surfaced will, like the duck.s back, shed water freely

when it has been treated with oil and paint. With this
thought in mind, tree limbs should be used in a subordi
nate way, and a structure for strength made up of framed
parts with joints should, before being brought together,
be freely coated with white lead or coal tar. Neither should
broad surfaces be brought in close contact to absorb and
retain moisture, but rather relish out, if possible, leav
ing sufficient stock for a good bearing. Then, as in the
case of many pieces Illustrated which are portable, they
may be put under cover of the barn or outhuilding at
the close of the summer. The pieces shown in Pigs. 2, 3,

7 and 8 may be considered as fixtures, as Fig. 9 and par
ticularly Fig. 7 are intended as a support to the rose or
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rafters of the porch, or heavy limb of a tree, are secured
by plates bolted to the ends of the settee, the front chain
secured to the seat frame, while the rear chain is ad
justed at the proper balancing point near the arm or back
post. Heavy No. 000 German chain should be used. The
size of the seat should not be less than 23 x 72 inches, the
framing consisting of 1% x 5 inch stock, the inner edge
rabbeted out to receive slats % x 1% inch, to be nailed at
intervals of % inch. The upper face of these slats should
be slightly ground. Another form of seat may be put in,
like an old time sack bottom bedstead, and heavy duck,

with seam and eyelets, worked in along the edge, through
which rope is inserted in and out and around slots cut
into the framing, stretching the material as the rope is
pulled through the eyelets. The front and back legs are
extended 12 inches below the top of the seat, in so doing
making the settee useful in the dining or smoking room
as a general lounging couch.
In Fig. 11 is seen a very readily constructed bench for

the driveway or along a hedge. The settee, Fig. 12, will
be convenient when located along the edge of the water or
other place where the ground remains damp, the foot
board being placed on a slight angle convenient for com-
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Fig. 7.—Rustic Support for Rose
or HoneysuckleVines.

Flir. 8.— Seat with End Serving as
a Lattice for Vines or Creepers

Tig. 9.—The Rustic Writing Desk.

Out-Door Furniture.

the honeysuckle vine. There is a certain charm in mak
ing nature still more eccentric by rustic work. If it is
used, as at the end of Fig. 8, as a lattice for vines and
creepers, it is more in conformity than using smooth lath
arranged in conventional shapes.
The writing desk pictured in Fig. 9 will no doubt be

conducive to a flow of thought, and— and—ink likewise,
should one happen, which is very often the case, to have
two trees standing about 6 or 7 feet apart. A board, rein
forced underneath with cleats, can then be fitted between
the trunks at the proper bight and angle for a swivel
chair, which may be easily constructed, as shown, to set
over the post. A heavy bolt welded to the iron plate se
cured to the bottom of the seat may be dropped into the
hole in the post, having several wrought iron washers to
intervene, so as to allow the chair to swing around under
neath the desk, while at the proper hight is placed a rest
for the feet.
The swinging settee shown in Fig. 10 will be a source
of genuine comfort on a hot afternoon, when reading is
the intention, but sleep the usual ending. Devoid of pad
ding on the arms, there is no especial attraction for an
afternoon nap. It is predicted, though, many fancy pil
lows will be found there. This, with the swinging motion
from the chains, will make a more desirable resting place
than the hammock. The chains hang from hooks in the

fort. Should one possess a lake or river frontage, benches
and other seat forms should be plentifully provided and
located at positions giving the best view. Where the view
point is at an elevation toward the west, the greatest
amount of pleasure is to be had watching the setting sun.
This is a sentiment appreciated by all. A comfortable
seat in nature's theater will remind one that the last
act of the day is the best and most beautiful of all.

(To be continued.)

Test of a Concrete Floor.

• Continued from pase 70 of the March issue.

Architects, builders and others interested in concrete
construction witnessed a test recently made in Cincin
nati, Ohio, of the concrete floor of the factory portion
of the plant of the American Book Company, located at
Third and Pike streets. Sacks of cement were used for
the load of 680 pounds to the square foot to which the
floor was subjected. The deflection of the beams after
two days' test is said to have been only about 5-16 of an
inch. The floor is to carry a live load of 350 pounds to
the square foot.
The factory is a three-story structure, each floor hav
ing an area of 20,000 square feet. The business portion
is a flve-story building and on each of these floors there
will be 9500 square feet of area. All the windows of the
buildings will be sealed, the heating and ventilation be
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ing accomplished by bringing in the air through openings

and purifying it by passing through a charcoal screen

and a spray of water. A concrete reservoir on the roof

will have a capacity for 100,000 gallons and will be con
nected with a sprinkler system for fire protection. There

will be a 160-foot concrete and steel stack for use in
connection with ventilation purposes.

Brick in Its Relation to Architectural Design.

One of the papers read at the eighteenth annual con

vention of the National Brick Manufacturers' Association,
held in Cincinnati, Ohio, in February of the current year,

was that by William B. Ittner of St. Louis, Mo., on the
use of brick, in which the author considered the material

in its relation to architectural design rather than from

its constructive use. What he had to say is of such

interest to our readers that we present the following ex

tracts :
I am sure we will all concede the fact that for wall

Fig. 10.—A Swinging Settee.

^gyj

good material is evidenced in the fagades or street fronts

of most of our large cities.
The architect is not altogether to blame, however. The

eternal striving for something new on the part of the
owner, his desire to do something different and outshine

his neighbors, must come in for its share of the blame.

The final responsibility, however, must rest with the ar

chitect.
Then, again, there seems to have been a carefully

planned conspiracy on the part of the brick maker to give

us a material so artificial and perfect that it is almost a
hopeless task to build a really beautiful wall.

These are, to my mind, some of the principal reasons
why brick has been steadily losing ground as a material

of architectural expression, if I may be permitted to use
the term.
I dare say there are still those among you who insist

that brick should be of a uniform size and color, that its

faces should be as smooth as polished glass, and its angles

and edges just as sharp—a perfect brick, it is true, from
the maker's standpoint ; but does it give the architect the

material which may be handled with any degree of suc

cess? To meet the demand for variety, the brick makers

have entered the field of color and molding. Brick is
now obtainable in almost any desired shade, and, accord
ing to your catalogues, a variety of molded shapes can be

obtained (until you actually need them) to please the

heart of the most fastidious designer.
I know from experience that it is absolutely impossible

to convince the brick maker that there is any beauty in a

Fig. 11.—Bench for Driveway or Along a Hedge. Fig. 12.— Settee for Borders of a Lake or River.

Out-Door Furniture.

and foundation there is nothing quite as good as well
burned brick. It will withstand the ravages of the ele
ments better than any now known building material, and
its strength has been equal to all the requirements of
modern or ancient times. Crushed or broken to the proper
dimensions, it forms an aggregate for concrete floor con
struction having every advantage over the material com
monly used for this purpose. In fact, I know of no ma
terial to equal it as a fire resister.
It seems useless, therefore, to discuss this phase of the

question. I will accept these facts as a truism, and en
deavor to show that brick has an equally valuable quality
from the standpoint of the artist, and record my modest
but sincere plea for its more intelligent and general use
in this direction.
In these days of plenty and variety in the market of

the building trades, for the exteriors or facings of our
buildings, and the public demand for it, it is only natural
that the architect is fast losing that cunning in the legiti
mate use of brick for exterior effect which was charac
teristic of his brother practitioners of colonial days.
Again, the introduction of the steel frame and concrete
construction, necessitated through the demand of the
present day, seems to be crowding brick from its most
natural function —masonry wall construction — as well as
to discourage its use for exterior effects.
The resources of this vast country, with its store
houses of granite, marbles and building stones, give the
architect an excuse for variety and effect in some in
stances far beyond his ability to grasp ; and the abuse of

plain red brick wall ; yet, do we not all admire the beauti
ful brickwork of the mother country, and the early work
in America executed under its influence?
An analysis of the brickwork of the Continent shows

that its prominent place in the decorative treatment of
the buildings is due to the fact that, first of all, the brick
are good and honest, being made of burnt clay. It matters
not if in the burning they are slightly warped ; it is
natural that they should be ; and why should they be
exactly the same shade? Will not some of them burn
harder than others, even with the same fire? Is it not
natural, then, that when laid into the wall with a perfect
bond tba blending shades will produce the effects which
we are trying so hard. to obliterate?
In conclusion, my plea to you as the makers of the

most honorable and ancient material with which it is our
pleasure to deal would be for less attention to molded
shapes and colors ; a closer study of size with reference to
scale and bond, rather than uniformity in size or color,
and for a material which is thoroughly honest in make,
but not so good as to make the exterior of our buildings an
uninteresting monotony.

ln connection with the recently formed Carpenters'
Belief and Beneficial Association at Reading, Pa., it is
intended to establish classes in drawing for the benefit
of ambitious carpenters. The classes wall be held nightly
for the benefit of those desirous of better equipping them
selves in the trade by acquiring a knowledge of blue print
reading, drawing, &c
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CORRESPONDENCE
Comments on First-Prize Design in Two-Family

House Competition.
From A. E. C, Vancouver, B. C.—I have been favor
ably impressed with the First Prize Design in the Two-
Family House Competition, published in the April issue,
bnt am rather surprised to find that the main gutter is

not shown on either the elevations, section or details. I
notice that no deafening is supplied by the specifications.

This I would consider necessary in a two-family house of
this kind.

the ceiling joist running square from the corner of the
house.

Preventing Porch Rool from Sagging.

From O. N., Atkinson, IIi.— I inclose herewith sketches
showing my method of building round cornered porch

roofs where there is a post only at each end of the quarter

Fig. 1.— Showing Partial
Elevation of Porch Koof.

1'lan View.

From W. B., New Haven, Conn.— Replying to " C. C.
H.," Brookville, Pa., in the issue of the paper for March,
I inclose herewith a sketch, Fig. 4, showing how to pre
vent the sagging of the circular cornice of the porch, which
I hope will interest you. The distance from post to
post appears to be about 11 feet, and a purlin 6 x 8 rest
ing on each post supporting the rafters will carry the
weight and leave the circular effect desired.

Securing Wood Trim to Brick and Stone Walla.
From H. R., Joplin, Mo.—Will some of the readers

who have had exiierience in the matter explain through

1'bolt

Pig, 3.—Method Suggestedby " L. L. H." Fig. 4.—Drawings Submitted by " W. B."

Preventing Porch Roof from Sagging.

circle. The bottom of the timber is placed flush with the

ceiling joist, as shown in Fig. 1 ; then I would use 2x8
or 2 x 10 inch stuff doubled, depending on the pitch of

th . roof. The rafter that comes in the center of the cir

cular portion should be a 2 x 6, or two 2 x 4's, well

fastened to the house and the cornice tied up to the

rafters. The rafters near the end of the beam should be

cut against the beam, and the ends of the beam will have
to be hewn down to the roof level. Fig. 2 shows a plan

view of that portion of the porch roof.

From L. L. H., Glenicood, Iii.— Replying to
" C. C.

H.," Brookville, Pa., I would say let his drawing as pub
lished in the March number represent the rafters instead

of ceiling joist to the circular porch roof. Throw a spiked

trussed beam, as shown in the accompanying sketch, Fig.

3. diagonally across under these rafters from post to

post, and block each rafter firmly on this truss. The ceil

ing joist may be framed into this trussed beam or may

be framed in line with it. securely footed and spiked to

the Correspondence columns the methods they have used
for fastening wood trim to brick and stone walls without
the use of wooden plugs or blocks? Some of the archi
tects are now specifying that all wood shall be fastened
without the use of wooden plugs or blocks, and any in
formation which might be forthcoming along this line
would, I think, interest many of the readers.

Plauk Frame Construction.
From F. K., Cazenovia, Win.— I have read the reply

of Mr. Shawver, in the January issue, on plank barn
framing with a great deal of pleasure, for I am interested
in barn building, as are no doubt many others. The barns
we build out here are made of 0 x 8 and 8x8 oak timbers,
but the timber will soon be exhausted. I would like to
ask the editor if he could induce Mr. Shawver to de
scribe his system of plank frame construction in a brief
yet clear way, so that it could be easily understood for
framing and raising plank barn buildings? I am one who
would be very thankful to see it published in Carpentry
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and Building, and probably there are others who are
situated like myself.
Note.—For the benefit of the, correspondent, as well

as others who may be interested, we would state that the
construction of plank frame barns was very thoroughly
covered in its various details in the serial article by Mr.
Shawver which appeared in the issues of Carpentry and
Building for January, February and March, 1898. If our
correspondent has access to the volume of the paper for
that year he can readily obtain a good idea of the method
of construction advocated by Mr. Shawver. We, however,
place the letter of our correspondent before the readers,

and shall be glad to have him ask any questions concern
ing special features of the plank frame construction about
which he may desire information. We will give the
queries a place in the Correspondence department, and
have no doubt that Mr. Shawver will take pleasure in
affording full information regarding them.

Laying Hard Wood Floors.

From L. C. H., Ridgetowm.—In the hope that what I
may say will be of some use to " I. F.," Germantown,
Ohio, or possibly to some others who may have had
trouble in laying double floors of any kind, I will de
scribe my method of doing the work, as suggested by
long experience. If I want a good job I lay the upper
or lower floor diagonally across the other, and if over an
old floor, I place the new one more nearly at right angles
than would otherwise be the case. In this way, if one
marks the joist so as to make sure and nail into them,

there is overcome any inequality in the lower floor. So
convinced have I become of the advantage of this method
that wherever a double floor is called for I invariably
lay the lower one diagonally. Coming now to the ques
tion of " I. F.," I would say that if he would lay the floor
diagonally, it would not hurt to take out an under board
here and there, as it would stop the sweating. If he
wants to nail near the ends, it will be necessary to bore
holes, as hard wood will split if nailed too close to the
ends. As for grooving both ends, I would say that there
are lots of floors matched at the ends and bored every

8 inches. I see no use, however, of grooving both ends
without putting in a false tongue. If I had the floor to
lay and couid not lay it diagonally, I should try and
strip it with %-inch strips.

Planed or Saw Joint In Finish Work.
From Cubious, Xeicport, Ky.—Will the readers of the

paper give me their opinion as to whether in interior work
the saw or the planed joint is the more satisfactory in the
long run?

Squaring Up a Largo Drawing Board.
From A. L. W., Carbondale, Pa.—I would like to ask

Mr. Kidder, or any of the readers who may be interested,

how to square up a drawing board with trammel points,
the sides of the board being perfectly parallel, but the
size too large to make true with the steel square? The
board, for example. is 36 inches one way and 30 inches the
other.
Note.—There are various methods of accomplishing

what our correspondent desires, but in order to draw out
as many expressions of opinion as possible, we refer his
inquiry to the readers for their consideration.

Trass Construction for an Annealing Plant.
From G. H. R.. Fairfield, Iowa. — I am sending a blue

print of a truss that was used in an annealing building
120 feet long by 70 feet wide. The structure has stood the
storms for the last three months, and the lower girder is
up in the center. The material is white pine, and the
total weight of the roof and trusses is 19 tons, allowing
2500 pounds per 1000 feet of lumber. There are seven
trusses used in the building. The director of the company
which owns the building claims that the truss is not
strong enough, and directs that a truss or brace be placed
on top of the center portion, being that within the monitor
top. arid with a 1-inch rod running down through the
center of the truss corresponding to the center line of the
drawing. This, to my mind, is unnecessary, because the
truss is now bowing up. Will some of the experts tell an

old reader where this truss is weak and what would be
the advantage, if any, of an added truss or brace on top?
Answer.—We submitted the drawing of our corre

spondent, together with his questions, to Frank E. Kidder,
the well-known consulting architect, who furnishes the
following comments in reply, together with some suggested
changes in the truss,
which are presented here
with:
" The main trouble

with this truss is that the
braces A A are inclined in
the wrong direction. They
should have been placed
as shown by the dotted
lines. The 8x8 braces
probably receive no strain
whatever, except
possibly in keep
ing the tie beam
from raising still
more in the cen
ter. The braces
in the center pan
el will only come
into play when

3NI1 3
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one side of the
truss is more
heavily loaded
than the other, as
from an unequal
snow load or
from wind pres
sure, and if they
are put in at all
there should be a

rod in the center ;

a %-inch rod would be
large enough, and there
should also be braces in
the opposite direction, as
shown by the dotted lines.
" For example, suppos
ing the left half of the
truss to be more heavily
loaded than the other
half, then there would be

a compressive stress in B.
acting down toward the
center. The center rod will transfer the vertical com
ponent of this stress to the top chord, and B' will take it

down to the bottom of R„ which again will transfer it to
the top, where ft is taken by the main rafter and straining
beam to the supports.
" With the other side of truss more heavily loaded, the

other set of braces would be brought into action. If there
was no possibility of unequal loading, the center rod and
braces might just as well be omitted.
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" The reason the tie beam is up in the center is prob
ably because of there being no brace to support the upper
end of rods R R.
" The load from braces C must be supported by the tie
beam and rafter, each acting as a beam ; the tie beam,
therefore, probably sags at X and Y, and is consequently
bowed up in the center, as shown by the heavy broken
line. If the tie beam and rafters had not been amply
stronc they would have broken and let the truss down.
Braces A A could be cut out entirely for all the good they
do now. ,
" I advise shoring up the truss at X and Y to bring the
tie beam a little crowning at those points, taking out the
braces A A and fitting them in as shown by dotted lines.
They should be gained into rafter and tie beam. I would
also put a %-inch rod in center of truss, and an additional
set of 4 x 6 braces, as shown by dotted lines, cut above
and below the 8 x 8 braces. This will be better than
bracing the straining beam. A good rule to remember,
when designing trusses, is that no rod or brace should be
used in such a way as to cause a bending moment in the
tie beam, rafters or straining beam."

Kerung Crown .Holding*).
From D. C H., Buckhanna, W. Ta.—In the March

issue of the paper " U.G. K." of Harlan, Iowa, gives the
rule for getting the distance between saw kerfs so that a
piece of wood can be sprung around a given circle and the
kerfs closed. If he had used the radius of circle 4 feet,
in place of half the radius, in getting the distance from
the trial kerf to the point at which he took his measure
ment for the distance between kerfs, he would have used
the principle given by different authors of works on
joinery. Should it be desirable to leave a straight end
attached to the curved portion, the kerf next to it will
have to be made with a saw only about half the thickness
of the one used to make the kerfs in the circular part, as
it springs only half as much as at the kerfs in the circular
portion.
In answer to the correspondent's inquiry relative to

kerfing crown moldings so that they can be sprung around
circular work, I would say that a straight piece of sprung
crown mold cannot be kerfed and used as he suggests
without the kerfs showing through the face of the mold.
The moldings, however, can be made as shown in the
sketch which I enclose. Referring to it, A B is the radius

Kerfing Crown Moldings.

of the circle and B E C is a perpendicular line drawn
square to A B. Now draw n line through the center of
the crown mold and extend it until it cuts the line B C at
the point C. Use A C as radius to lay out stock for mold
ings, as shown in the sketch. Draw a line through the
bed molding or any other splayed molding that may be
used around the circular part of the work, as shown at D,
making use of D E as the radius. After the stock for
molding is cut out on a band or jig saw, the mold can be
worked on any jointer or universal wood worker which

has the head arranged to receive or use extra cutters.
The mold can also be worked on some makes of molders.
Either kind of machine will need a form against which
to run stock in order to keep it in proper position for
working. The springing of back of molding will have to
be done on a shaper or by hand. The kerfs must be cut
to the back to uniform depth, close together, and point
toward the center from which the lines of the stock were
struck. The sketch which I send shows the method of
working moldings to be used on convex surfaces, but the
same stock can be used to make moldings for concave
surfaces by reversing the mold so that the part of it
shown on the convex edge will be on the concave edge. If
the kerfing is carefully done to a uniform depth and close
together, the molding will spring into place very easily
and make a neat looking job.

De*lgu for a Hennery.
From I. H. W., Detroit, Mich. —The correspondent in
Melrose, Mass., signing his letter " W. B. W." asks for a

Front Elevation. Section.
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Design for a Hennery.

design of a hennery to accommodate 50 fowl, but in reply
I would say that my little experience in raising poultry
teaches that it is not best to have over ten or a dozen
fowl in the same building. If the correspondent wants
50, let him put up, say. four small buildings, a plan and
elevations of one of which are presented herewith. The
laying and roosting room requires but very little light ; in
fact, enough will steal through the little door to obviate
the necessity of putting a window in this room. It is
fitted up with a shelf about 16 or 18 inches wide, and
placed about a foot or so from the ground to catch the
droppings from the hens on the pegs above. These pegs
are 1'/j inches round by 8 to 10 inches long, placed about a
foot or two above the shelf, as indicated in the cross sec
tion of the hennery. This allows only one fowl on each
roost. It will be found that after a time each fowl will
own its own peg and go to it each night, just as horses or
cattle do to their own stalls. Place a little straw in a few
old nail kegs and the correspondent will have a perfect
room for the hens to lay, as it is dark and the nests are
close to the ground, which is just what the hens want.
In the other room, which is designated on the plan as the
scratching room, the correspondent can put in all the
windows he wants to, as that will be the place where the
fowl will spend their time scratching, singing, cackling,
crowing and fighting. I hope that my comments and
sketches may prove of as much value to other readers of
these columns as what other readers of Carpentry and
Building have had to say has been to me.

Retaining Walls of Concrete or Stone.
From G. A. C., East Boston, Mass.— Can any of the

readers of Carpentry and Building give methods of de
signing retaining walls of concrete or stone? I would
like to hear about reinforced concrete walls, as well as
the ordinary form. I hope this inquiry will start a good
discussion of the subject, for many builders have to do
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with retaining walls at one time or another, and the fact
that few of them know anything about the matter is
evident from the results. I know of one wall 5 feet high
that was rebuilt three times within about as many years.

Laying maple Flooring.
From C. A. W., Port Jcrvis, X. Y.— I will say, in an

swer to " W. J. S.." Oella, Md., that I have laid numerous
maple floors of bored and butted or end matched material,
and have had no trouble whatever, either as to nails or
splitting. lf the correspondent will obtain the proper
floor nails, which are flat one way, he will, I think, change
his views as to the holes being useless. They are bored
only % inch deep, merely to receive the heads of the nails,
as the head is always the part of the nail that will split
the flooring if the latter is not countersunk for it. I
should not favor the boring of the holes all the way
through, as I know it would not result in as good a job
nor as firm a job as if only partially bored. In case the
holes were bored all the way through the head of the nail
would split the flooring just the same unless countersunk
in proper form. In regard to nails, I have used on %-inch
flooring 4-penny brads, on %-inch and %-inch I have used
6-penuy brads, and on %-inch the common ordinary 8-
penny finishing nail, and had good results, but there is a
flat " oval " flooring nail which is on the market for just
such work as laying hard wood floors, and if " W. J. S."
will in his next job employ these nails I think he will
change his tune.

From D. P. B., Itedford, A.. Y.—The letter of " W. J.
S.," on page 82 of the March issue, provokes a smile. His
flooring is gotten out all right, and lucky he is to have it
bored. Use 8-penny finish nails and set the heads into the

%-inch holes till they draw the board down. lf the holes
were bored through all would be wrong, as that particular
size nail must be used, and no getting rid of the head
without splitting the lumber.

Suggestions Regarding Prices or material* and
Labor.

From M. L. H.. Benton Harbor, Mich. —As you have
kindly published in the February issue my letter from

Cleveland. Ohio, I will try, in part at least, to keep my
word regarding prices of materials and labor. My idea

was to get the prices of lumber, brick, &c, in the building,
believing that will be the way architects, contractors and
others will estimate before many years ; even now many
are doing so. and find it preferable to the old way of esti
mating material and labor separately.
Yellow pine, such as is used in factory construction,

but not smaller than 10 x 10 inches, is worth in the build
ing from $40 to $45 per M. in Chicago ; that means mill or
slow burning construction.
Brick — common—are worth $12 to $14 per M., actual

count, while bricks have been laid in that city within two
years for about $8.50 per M., measured, no openings de
ducted, counting 21 bricks to a cubic foot, when it really
takes only about 19 Chicago bricks for a cubic foot of
wall.
First quality maple flooring is worth, laid, $45 per M. ;

second quality, $5 less.
Yellow pine quarter sawed flooring is worth about the

same price, while plain sawed yellow pine would be worth

$4 less.
Hemlock studding is worth about $30. and 2 x 10 and

2 x 12 inch, also 3 inches thick, same width of Georgia
pine floor joist, will cost very nearly $35 per M.
Hemlock sheathing and roof lining, $28 per M.
Tar and gravel, 3-ply roof, $4.50 per square.
Tin roof, $7.50, and slate $8 to $10 per square.
Excavating costs from 40 cents to 75 cents per cubic

yard.
Window and door sills, blilestone, 30 to 65 cents and

$1.10 to $2 per lineal foot, respectively, depending on the
size.
Door sills. 6 x 12 inches in the first instance and 10 x

18 inches in the latter instance.
Water tables, bluestone, 7 x 14 inches, 90 cents, and

8 x 12 inches, $1.10 per lineal foot.
Quincy granite will cost about 25 per cent. more, and

limestone 25 to 30 per cent. less.

Rubble stone costs about $16 per cord of 100 cubic
feet, or $4 per wall perch.
I am not as well prepared to furnish the prices now

as when I suggested the scheme, but I hope other readers
are, and that they will tell us what they know about
prices connected with the erection of buildings in their
own localities, the materials either delivered on the
ground or installed.
I ought perhaps to state that the prices I have given

are those prevailing in Chicago the past season. I thank
the editor sincerely for publishing my first letter, and
hope it may merit the attention which he so kindly re
quests.

Laying Hard Wood Floor*.
From J. M. D., Columbia, S. G.—I note several an

swers to inquiries in the paper relative to the subject
of laying hard wood floors. Some of the readers mention
tongue and groove across the end of the stuff. Permit
me to ask, Why is this necessary? Hard wood flooring is
only 2 inches wide, and generally planed with hollow
back, and we see flooring 3 inches wide, and even wider,
which is neither tongued nor grooved on the end and
which remains smooth when put in place. It would seem
to the writer that if the hard wood flooring is tongued
and grooved on the ends, and every joint required to be
thus fitted, the material would cut very much to waste, as
this must be done at the mill, and unless the room was of
such a size that regular jointing could be done waste
would follow in laying. I ask again, Why are the tongue
and groove necessary?

Are mill men Getting Careless?
From G. J. S., ilillcrsburg, loira.— If the editor will

allow me space, I wish to again say a few words in regard
to the question of mill work, but at the outset I wish it
understood that I am not upholding any such bungling
carpenters as those referred to in the March number by
" C. E. G." The latter, however, does not refer to any
bungling mill men, but goes on to tell how his mill work
was botched when set in place by a bungling carpenter,
who, indeed, must have been a veritable wood butcher and
not entitled to the name of carpenter. I do not wish to be
classed with that sort of workman, neither do I wish to
class " C. E. G." with the kind of mill men I had in mind.
Judging from what he has to say regarding the stair
work, I believe that he is fully qualified for his position,
and I wish he was employed in some of the large mills
along the Mississippi IJiver in Iowa. He would then have
occasion to visit some of my buildings while in the course
of erection, and if he should I could assure him he would
not find his mill work botched up in the way alluded to;
neither would he find the floor strewn with "beautifully
designed casings." &c, for I keep all such work properly
stored away until it is put in position.
In my previous communication I did not allude to the

manner in which mill work was done as the sole warrant
for my saying what I did in the February issue, but as
" C. E. G." has told us how those dressers and stairs were
bungled. I am compelled to tell how the mill work I have
in mind arrived at the building, although I wish again to
say I have nothing against the mills that do good work.
I have used lots of good mill work coming from mills
along the Mississippi River in lowa, and I do wish they
would get more of the contracts that are given to some of
the " cheap John " mills east of the river. Now, as every
one connected with the building trade knows, there have
sprung up in the last ten years quite a lot of mail order
houses selling direct to the consumer. and while a few of
them turn out good work, the majority turn out an in
ferior grade, and it was just this kind of a concern that
furnished the mill work of which I speak.
When we got out the cornices (the material was sup

posed to be 94-inch stuff) the boards varied in thickness
all the way from % to % inch and were milled very rough,
having large oval creases crosswise, and corrugations
were so close together that the boards could not be
smoothly planed and a good job made without removing a
lot of lumber at the thick places. Now imagine how the
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114-inchstuff worked in for casings when milled in that
way, especially where they were to receive the window
screensand make a tight joint on the blind stop. None
of the blind stops was square, or, in other words, the side
was not at a right angle with the edge, hence had to be
worked over, and the parting strips were no better. In
regard to the sash, they were ordered 1% inches thick,

but of course this measurement varied some in different
mills. Usually all the sash ordered at the same time from
n mill would be alike—that is, practically so, for if a
little shy, or a little full, one could plow all his jambs

tion. I hope that other carpenters will relate their ex
perience for the benefit of the trade at large.

Kig. 1.-—One Method of Making the Star.

A

making a Five-Pointed Star With the Steel Square.
From I. H. W., Detroit. Mich.—I send herewith a

couple of sketches for a five-pointed star which may
meet the wants of " C. V. F.," Knightstown, Ind. Re
ferring to Fig. 1, draw the two diameters A C and B D
at right angles to each other. Bisect one of the radii, as
0 B, at I. Now with I as center and I A as radius de
scribe an arc, A J, cutting D 0 at J. With A as center
and A J as radius describe an arc, cutting the circum
ference at H. Draw the chord A H, and it will form
one side of the pentagon. Finish the pentagon by spacing
around the circumference, and then draw the lines A F,
H E, E G and G A. completing the star. As the appli
cant, however, demands a way7to perform this feat with
the steel square, we will consider the operation in con
nection with Fig. 2. Here draw the diameter A C and
then the line A B, and by reversing the square draw A D.
Next draw B G and D H, after which B F and D E can
be drawn, completing the figure by connecting F with E.
l might say that the angles are all obtained by using
the 7.21 on the square.

From L. L. H., Glcnuood, l11.— I send herewith a
sketch, Fig. 3. in reply to " C. V. F.," who asks about
making a five-pointed star with the steel square, and
which may be explained as follows : Draw indefinitely
the line a b and establish the point a, which is the center
of the .star. Take 3 10-12 inches (3 feet 10 inches) on
the tongue of the square and 12 inches (12 feet) on the
blade. Apply the square to the line a b, as shown, with

Kig. 2.—Method of 1'sing the Square.

Making a Fire-Pointed Star with the Steel Square.

Kig. :i.—Method of Making Five.Pointed Star as Suggestedby
"L. I,. H."

accordingly, and thus get a fairly good job, but the sash
received with this particular order varied all the way

from 1-16 to 3-16 inch, and some of them even more,

and in the siding it was almost impossible to get two
boards the same thickness, which, of course, was neces
sary in making long runs. The flooring was very poorly
milled, some of it being tight on the under side and open
on the face side. In width it varied all the way from
1-16 to 14 inch, and there was a marked variation in
thickness as well.
Although the interior finish was ordered to be pre

pared for oil, it was very rough and uneven, with the
marks of the saw and molder plainly visible, while the
back side was rough on the edges, where it should have
been smooth, so as to fit it tight against the jambs and
plastering. The plinth blocks were rough, and it was
necessary to go over the entire lot before it was in shape
to use. Just imagine 150 to 200 base blocks, the sides of
which had to be straightened, both ends squared and
the saw marks sandpapered out of the curved parts. This
made a lot of extra work for the carpenter, and if he
wanted to do a good job he could not if he nailed on the
blocks just as they came from the mill. I might say that
the same conditions apply to brackets, columns, &c, but
what I have referred to came under my personal observa-

the measurement 3 feet 10 inches at a. Then with a
straight edge produce the line a d. Reverse the square
and produce the line a g. Next take 12 inches (12
feet) on the blade of the square and 8 15-24 inches

(8 feet 7Va inches) on the tongue. Then, with the figure
12 at a, produce the line a e. Reverse the square and
produce the line a f. Now lay off on the lines thus es
tablished the radius of the star points, which is one-half
the diameter of the star, this operation locating the points
c, (/

,

e. f, g. Connect these points with the dotted lines

c e, c f, d g, e f and e g, and the star is complete.

From G. H., JSarroicsburgh, .V. Y.— In reply to " C.
V. F.," I would say describe a circle of the given diam
eter, divide it into five equal parts and draw chords con
necting every other point.

Details of Framing for Slate Roof.
From C. C. F., St. Joseph, l1I.— I have no doubt it

would be interesting to others as well as to myself to see
published plans and the necessary details of roof timbers
to support a slate roof on a building 30 x 80 feet in size.
The ceiling is to be level and space is to be free—that is,

without columns. How should the water at the eaves
be disposed of, the building coming to the line of the lot
at both sides?
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Causes of the Darlington Hotel Collapse.

In our issue for last month we printed an advance
copy of practically the entire report of H. de B. Parsons,

who had been retained by the District Attorney's office of
New York City to investigate and report upon the causes
of the recent collapse of the Hotel Darlington structure, in
West Forty-sixth street, this city. This report has since
been submitted to the District Attorney, together with
drawings and models illustrating the points brought to
light by Mr. Parsons.
The report, it will be recalled, stated that "the

primary causes for the failure of the structure were
faulty design and carelessness and neglect in the erection
of the members. The actual cause of the collapse was the
lack of lateral support for the columns, which permitted

lengths were bolted together at top and bottom, and acted
as continuous columns. All loads were eccentrically sup
ported on the side brackets. In consequence, the columns
were too long to carry the superimposed weight and
buckled. One column situated at or near the ' center of
fall ' broke. The upper part of this column being de
prived of its support fell, and pulled with it the floor
members bolted to it. Each of these floor members pulled
over the adjacent columns to which the other ends were
attached, and these columns having no lateral support
broke at the lower flange, as the pull had a lever arm of
about 10 feet, or the length of the column. This actios
and reaction of the stresses affected only the structure
above the level of the original fracture. In fall, the mass
of material from above crashed down and broke that part
of the structure below the level of the original fracture.
" The exterior columns did not break off as low down

as the interior columns, because the mass fell away and
did not crush them as it did the interior ones. The uni
formity in hight at which the exterior columns broke
strongly indicates that the primary fracture occurred at
or about the level of the fourth floor.
" As proof that the top fell into and toward the ' center

of fall ' before the lower part of the structure collapsed,
columns G 11 and K 11 were taken out of the dibris near

Fig. 1.— Side Elevation of the Steel Frame, showing In slightly
exaggeratedform the failure of the column on the fourth
floor, resulting in the collapse of the structure above it,
which crashed through the lower portion of the building.
The break occurring Just back of the centerof the floor, the
structure had a natural tendencyto fall toward its center,
the greater amount of metal ln the front, however,pushing
the rear portion backward.

Fig. 2.— Floor Plan, showing
the location of the cast Iron
columns according to their
proper numbers, and indi
cating the " center of fall "
slightly to the rear and left
of the center of the build
ing.

Fig. S.— Floor Plan, showing
the location of the cast Iron
columns in the outer walls,
and indicating the stories
at which these columns
broke. The inside columns
were practically all broken
off at. their bases.

Causes of the Darlington Hotel Collapse.

them to act as ' long columns '—that is, the ratio of length
to least radius of gyration exceeded the limit of safety."
Supplementary to our description of the construction

of the structure Mr. Parsons states:
" Each floor was lettered and the columns varied In

size on the same floor, a specimen schedule being as fol
lows : "

, Column. v
Side. Thickness. Hight.

Floors. Letter. Inches. Inch. Ft. In.
Basement A 9 1 10 6
Ground B 9 % 14 6
2 C 8 % 10 10
3 D 8 % 10 10
4 E 7 % 10 10
5 F 7 % 10 10
6 G 6 \ 10 10
7 H 6 % 10 10
8 J 6 \ 10 10
9 K 6 % 10 10
10 L 6 % 10 10
11 M 6 % 10 10
12 N 6 % 10 10

Hight to under side of roof beams 144 2
ln describing the cause and action of the collapse, the

latter being excellently illustrated in Fig. 1, Mr. Parsons
says:
" Practically the building was pin connected. The bolts
fastening the girders and beams against the column lugs
were of smaller diameter than the holes, so that the co'-
umns received little or no lateral support. The column

the 'center of fall' and from beneath other members,which
originally were connected at points lower down in the
building. Near the same spot column D 36 was found
standing in a nearly upright position. Of these columns,

the first was broken at the center and the other two at
the flanges. Furthermore, as more of the structure was
south of the ' center of fall ' than north of it, the north
ern, or rear, portion was forced outward against the Hotel
Paterson."

As shown in Fig. 3, the columns in the outer wall
broke off with approximate uniformity between the sec
ond and third floors, although the floor systems of the
stories below and the interior columns (except some ln
the basement) were carried away, leaving the outer col
umns standing from their foundations to the points of
rupture. The columns showed by measurement to have
variations as to thickness of metal on the opposite side of
% inch or less.
In this connection it is interesting to present the ver

dict of the Coroner's jury covering the case, which reads
as follows :
" We find that Eugene E. Allison (the head of the com

pany which owned the building) and the firm of Pole &
Schwandtner (the iron contractors) were grossly and
criminally negligent in the methods adopted and followed
by them in the erection of the building.
" We recommend that the practice of the erection of

buildings without the superintendence of the original ar
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chitect or a competent builder of at least five years' ex-
jierienee be prohibited by law.
" We further recommend that the Building Depart
ment of the city of New York have a corps of competent
engineers to inspect the erection of all buildings requiring
engineering skill and that a copy of the approved plans of
each building be kept on the premises during construc
tion."
This verdict was signed by all of the twelve jurors.
An additional recommendation was signed by only four of
the jurors. This was as follows :
"We recommend that all architects, engineers and
contractors engaged in the structural work on all build
ings in this city be experienced in their several lines and
be licensed by law."
On March 31 the Grand Jury handed down a present
ment of the collapse of the building, in which it censured
the Building Department and recommended that Inspector
French, whose duty it was to inspect the steel and iron
work of the Darlington, be dismissed. The responsibility,
says the Grand Jury, rests with the owner, and not with
Pole & Schwandtner, the subcontractors. The document
further says in part :
" We recommend that the erection of steel or iron

buildings without the immediate supervision of the origi
nal architects or a competent expert in such construction,
licensed by the city of New York for that purpose, be pro
hibited by law, and we deprecate the practice of some
architects in selling their plans without supervision." We recommend that the inspectors employed by the
Building Department be required to be competent engi
neers of experience, who shall receive adequate compensa
tion.
" We recommend that copies of all plans for buildings

in process of erection filed with the Building Department
shall be kept upon the premises during construction,
plainly marked with the action of the department thereon,
and that inspectors be required to determine whether the
work is being actually carried on in conformity therewith,
and to report accordingly.
" We further recommend that a system be devised

whereby when violations are reported by an inspector, he
shall be required to report daily what steps are taken
toward the removal thereof.
" We further recommend that the requisite authority

be given to the Superintendent of Buildings of the city of
New York, or in his absence to the acting superintendent,
to summarily stop work upon any buildings in process of
erection, where, in his personal judgment, a failure to
suspend work would endanger the public safety, pending
the application for an injunction for that purpose and the
action of a competent tribunal thereon."

Roofing Reminiscences.

The value of the different materials for roofing pur
poses is often determined by the manner of using them
and the climate in which they are to be used. In an
experience of something over a quarter of a century some
peculiar happenings have come under my notice, says a
correspondent of The Metal Worker. In one instance, it
was the intention of a Western city to have its municipal
building covered with the most substantial materials in
the best possible manner. As a result, it was decided
that the roof should be covered with slate, and the order
given to the roofer was that the slate must be dressed
smooth on both sides and be % inch thick when finished.
This was greatly in excess of the ordinary weight of a slate
roof, and it eventually proved to be entirely too heavy
for the roof structure. The first trouble experienced,
however, was that this roof failed to prove tight. It
seemed as though the water crept up under the slates,
owing to the dressed surfaces, and the moisture found its
way to the ceiling, giving every impression of a leaky
roof, when it was the material and the application of it
that were faulty.
The gutters of this roof were covered with lead, and
while the work was done very much in the same manner
as is done on old buildings on the other side of the ocean,
the excessive heat and rapid changes of temperature

caused the lead to rise in ridges and flatten down on

cooling, until, eventually, the tops of the ridges were
quite thin and broken. Although this lead was heavy, it

failed to meet the requirements; but, fortunately, when

taken off, the lead helped to pay for new copper gutters

when a copper roof was put on the entire building. Here,

again, trouble would have resulted had it not been for
the method of allowing for expansion and contraction.
Wherever it was necessary to fasten the copper to the
roof, it was done by means of screws and washers. In
the copper proper, a long, narrow slot was cut so that
the copper could move under the washers, held some

what loosely by the screws. In order to prevent leaks,
caps were soldered over these slots in such a way as to
allow a free movement and yet prevent water from find
ing its way through the holes.
At one time, there was a marked disposition to use

zinc as a roof covering material, and all of the older
sheet metal roofers made experiments to ascertain the
lasting qualities of zinc In some instanecs, a string or
wire was run through a hole in a sheet of zinc, which was
either laid on the roof or hung on the side of a build
ing, where it would bo subject to the same conditions
that it would be required to meet as a roof covering.
Invariably, the result was that a new sheet of zinc would
soon be covered with a white powder, and if it was not
removed the entire piece of zinc would eventually turn
to a white oxide, become brittle and utterly impractic
able as a roofing material. This fact is hardly credited
by many roofers, who have seen buildings in Germany
and other countries whose zinc roofs have stood the test
for years.
A tremendous business has been done in the Central

West with sheet iron in corrugated and other forms as
a roof covering. The earlier roofs were covered with
sheet iron, and examples of its lasting quality are in
evidence that are hardly believed by those who have used
the steel sheets of later years. In one instance, a round
house of a railroad company, used for storing locomotives,
was covered with sheet iron, without any sheathing be
neath it. The rafters to which the sheet iron was at
tached were finished so as to have a ridge of right angle
pitch on the top. These rafters were placed such a dis
tance apart as to allow sheet lron of standard widths to
be used, the sheets being bent at a proper angle along
each edge to fit on the rafters to which they were fastened
with nails. The top was made water tight by means of
a small ridge cap fastened in place with cleats. The
sheets sagged slightly between the rafters. In cold
weather the sagging was reduced by the contraction,
while it was increased by expansion when the summer
sun beat upon it. Notwithstanding the fact that the
sulphurous gas and smoke from the locomotives rose
against the underside of this roof, it stood the test for
25 years, until the building was replaced. Sheet steel
is being applied for roofing purposes in many ways, and
apparently has passed the probationary period, notwith
standing that the durability of the material by no means
compares with that of the iron of former years.

Filler for White Ash.

ln commenting upon the subject indicated by the above
title, one of our exchanges remarks that, as white ash is
a very porous wood, it should be treated with an extra
light mineral paste wood filler made from clean silex
mixed with 2 parts bleached linseed oil, 3 parts pale japan
gold size and 1 part turps. to stiff paste and thinned for
use with turpentine to the consistency of medium bodied
varnish. When dry and hard the surface should be
smooth sandpapered and given a coat of white shellac
varnish, after which it may be finished with rubbing var
nish, that may be rubbed and polished in the ordinary
way.

■•■

The painters and decorators of Superior. Wis., have
returned to work after a short strike. They had been
receiving $3 for nine hours, and wanted the same pay for
eight hours. A settlement was made on the basis of 35
cents an hour for nine hours until July 1. and 35 cents an
hour thereafter for eight hours.
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Commencement Exercises of the New York
Trade School.

A largo and enthusiastic audience filled the spacious
Assembly Hall of the New York Trade School, First ave
nue, Sixty-seventh and Sixty-eighth streets, New York
City, on the evening of April 6 to witness the twenty-third
commencement exercises of the institution. The walls and
pillars of the hall were brightly and tastefully decorated
with flags and streamers of the national colors, and the
wide platform was backed by a handsome drapery of
green with hangings of red and gold, producing a very
rich effect. In addition to the graduates and the other
students of the Trade School, a large number of their
friends and those of the institution were present. All
seemed to thoroughly enter into the spirit of the occasion,
judging by the enthusiastic applause which greeted the
speakers, the officials and the favorite members of the
graduating class as they went up to receive their diplo
mas.

The platform was occupied by the officials and trus
tees of the school, members of the various trade school
committees, and other visitors. Several ladies who were
of the party brought by President Cutting added their
gracious presence to the assembly. Among the prominent
visitors present were: R. Fulton Cutting, president of
the Board of Trustees, and F. Augustus Schermerhorn,
Archibald K. Mackay, J. Pierpont Morgan, Jr., and
Francis C. Huntington, trustees; Edward Murphy, Frank
Reynolds. John Mitchell and James Muir of the New York
Master Plumbers' Association ; J. Barton Allan and John
Beattie of the Master Painters' and Decorators.' Associa
tion ; William Gaskell of the General Society of Mechanics
and Tradesmen : Patrick Tierney of Providence, R. I., ex-
president of the National Association of Master Plumbers,
and H. V. Brill, superintendent of the Trade School.
The total number of students who took instruction in

the classes for plumbing, steam fitting, bricklaying, plas
tering, pattern making, house, sign and fresco painting,
blacksmith work, printing, carpentry, electrical work,

sheet metal work and drawing in the season just closed
was 777. In addition. 178 journeymen attended the lec
tures for steam engineers and electrical workers, making
a total enrollment of 955, or 31 more than in the previous
seasun. These pupils came from all parts of the country,
from Maine to Florida, and from New York to California,

as well as a considerable number from the Dominion of
Canada. A survey of the faces of the young men as they
sat in the Assembly Hall facing the platform must have
impressed the observer with the fact that they repre
sented an unusually high type of intelligence and manly
vigor.

President R. Fulton Cutting opened the exercises with
one of the crisp and inspiring addresses which are always
so appreciated by the New Y.ork Trade School boys. In
congratulating the young men who had graduated upon
their success, Mr. Cutting took occasion to give them a
few words of counsel and encouragement, pointing out
that something more than knowledge and skill in their
trade was needed in order to secure real success in life.
Mere skill is but a small part of what goes to make true
success. The prime constituent is character. The great
corporations and industrial establishments nowadays are
looking to character in their employees more than in the
past. They insist upon sobriety and decency of life, as
well as upon efficiency. " Let your ambition be." said Mr.
Cutting, " to be the best in your line. Aim high, and ' do
what your hand finds to do with all your might ' will be
found a safe and good maxim."
The chairman introduced John Beattie of the Master

Painters' and Decorators' Association, and president of
the General Society of Mechanics and Tradesmen of New
York, as the next speaker. Mr. Beattie is always a
favorite with the Trade School boys, and his breezy and
humorous style caught the attention of the audience at
once and secured it throughout the whole of the speech,
which, at the close, contained solid, stimulating counsel,
which no doubt sunk into the minds and hearts of his
hearers.

Certificates to the graduates were then presented by

Edward Murphy of the New York Master Plumbers' As
sociation and ex-National President Patrick Tierney of
Providence, R. I.
One hundred and ninety-one young men stepped up to

receive their diplomas, many of the more popular students
being given a loud ovation by their schoolmates. Certifi
cates to 32 pupils who had won distinction on the roll of
honor were subsequently presented by Trustee J. Pierpont
Morgan, Jr.

Special Prizes.

The prize for the best all around student of the day

carpentry class, a set of technical books, presented by

the Industrial Publication Company of New York City,
was tied for by two young men, whose work was so
uniformly good that the examiners found it impossible to

differentiate between them. Consequently, the donors
generously decided to give two sets of books on this oc
casion. These prizes wTere presented to the winners —

Charles L. Thomson of Wausau, Wis., and Wallace A.

Heidtmann of New York City — by Trustee F. Augustus
Schermerhorn.
The medal for the day painting class, which is awarded
annually by the Painters' Magazine, was presented by J.
Barton Allan to George E. Rowe of Brooklyn, N. Y., who
took the highest place in his class.
The gold medal presented to the most proficient stu

dent in the day class in steam fitting, contributed annually
by the Association of Master Steam Fitters of New York
City, was presented by Superintendent H. V. Brill to John
B. James of New York City, who acknowledged the honor
in a few grateful words.
The graduates for the season of 1903-1904were divided

as follows: numbing. 99; steam fitting, 17; cornice work,

6; carpentry, 9; bricklaying, 12; painting, 8.

Dr. Humphreyt' Commencement Speech.

President Cutting introduced Dr. Alexander C.
Humphreys, president of the Stevens Institute of Tech
nology, who, in opening his remarks, said that in looking

into the faces of the young men before him he felt that he
was speaking as a worker to fellow workers. He himself
had begun on the lower rungs of the ladder and had had
the same problems to solve as the young tradesmen were
now solving, and would have to solve in their business
life ; had passed through the same experiences, troubles,
failures and succcesses that all must go through who
strive to reach success. Continuing, he paid a tribute to

the foresight and unselfishness of the founder of the New
York Trade School, Colonel Richard Auchmuty, who, in
the institution, had builded himself a lasting monument.
Dr. Humphreys recommended the young men not to be
content to learn merely the theory and practice of their
particular trades, but to master, if possible, the elements
of physics, chemistry, &c, a knowledge of which would
help them to solve many of the difficulties met with in
their daily work. He also advised them to read the trade
and technical journals, but not to confine their reading
thereto. History and biography should be studied in
order to broaden the mind and enable them to become
good citizens and better workmen. He impressed upon
the boys the responsibility that lay upon them of resisting
the tendency to those abuses of trades unionism which
are seen to be working out to-day so unfortunately in
some directions. " Do not interfere." he said, " with the
rights of others. Be true to yourselves, your work and
your country, and hold fast to your ideals."

The March issue of the Bulletin of the American
School of Correspondence of Armour Institute of Tech
nology, Chicago, which has just been issued, gives the
latest information regarding the work of the school and
the various subjects in which instruction is furnished,
together with samples of the instruction papers and a
number of fine half-tone engravings showing views of the
school building and its various departments. A list of
the recent graduates, which is a feature of the present
issue, shows that the operations of the institution cover
a very wide field, not only in subjects in which instruc
tion is furnished, but in the locations of the students.
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WHAT BUILDERS ARE DOING.

REPORTS
just received from many sections of the coun

try clearly demonstrate to what extent the severewin
ter weather was a check upon building operations, not

only as regards projected improvements. but in completing
work which was in progress when the winter opened. Many
of the larger cities show a heavy shrinkage in the estimated
cost of improvements, although in one or two instances a gain
is noticeable. From many of the smaller places, however,
come reports of promised activity in the building line, the
work running very largely to dwellings, of which there seems
to be in many localities a most unusual scarcity. Here and
there the labor situation is more or less unsettled, and is
not without its influence upon prospective new enterprises.
After May 1, however, it is to be hoped that existing condi
tions will be adjusted, and work progress smoothly through
the remainder of the year.

Buffalo, N. Y.
While the severe winter weather delayed the completion

of many buildings under construction, the spring has given
the situation a different aspect, and the outlook is for a busy
season for the building industries. The figures issued from
the office of Deputy Building Commissioner Henry Rumrill,
Jr., show a marked increase both for the month of March and
for the first quarter of the year, as compared with corre
sponding periods of a903. In the month just closed there
were issued 184 permits for building improvements costing
5564,271, as against 143 permits for improvements costing
$261,050 in March of last year. For the first three months of
1904 there were 408 permits issued, calling for an estimated
outlay of $1,152,(158,while in the first quarter of last year
there were 322 permits issued for building improvements cost
ing $627,828. From these figures it will be seen that the in
crease for the first quarter of the current year is nearly 50
per cent., as compared with a year ago, which would indicate
an active season. The volume of business is about equally
distributed between dwellings and buildings intended for
business purposes. The prices of building material declined a
trifle during the mouth of March, the price of brick having
been reduced 50 cents per 1000, and cement 15 and 20 cents
a barrel.
Labor conditions are a trifle unsettled, the Bricklayers'

Union having served notice on the Master Masons that on
May 1 they will demand an advance in their wage scale of 5
cents per hour. The bricklayers are now paid 50 cents per
hour, and the stone masons 45 cents per hour. The carpenters
are now getting 35 cents, and ask for 371;jcents after May 1.
The sheet metal workers are earning 35 cents per hour, and
want 40 cents after May 1. After the electricians had been
on a strike for ten weeks, owing to the fact that the employ
ers would no longer tolerate the arbitrary methods of the
Electricians' Union, a settlement was reached. The journey
men also demanded an advance in their wage scale of $3 to
$4 per day of eight hours. According to the terms of the
agreement, the wage scale of $3 per day was accepted,to con
tinue in force until January 1, 1!)05. Future grievances are
to be settled by an Arbitration Committee composed of two
members from each party lo the agreement. The office of
the walking delegateof the union is abolished, and the union
deposits $500 in cash as a bond to re.pect the requirements
of the contract.

Brooklyn, N. Y.

While some sections of the couDtry have been complain
ing of the check which the severe winter weather gave to
building operations, Brooklyn seems to have been the excep
tion in this respect, for, according to the report of Superin
tendent P. J. Collins of the Burenu of Buildings, for the
first quarter of the year, a very gratifying situation exists.
The figures show a striking increase over the first quarter of
1903,and the present outlook is regardedas very bright for a
record year. According to the report, permits were issued
for the erection of 2570 new buildings, estimated to cost
$7,765,381, as against 2271 permits, covering building im
provements estimated to cost $5,871,198.for the first three
months of last year. It is thought that the report for the
second quarter will be very much better than that just is
sued, as it will cover what is regarded as the active building
season of the year.

Chicago, III.

The low temperatures which prevailed during the past
winter had a very pronounced effect upon building opera
tions in the " Windy City," and there was a shrinkage of
more than 50 per cent, in the estimated cost of building im
provements in March, as compared with the samemonth last
year. According to the figures of the Building Department,
there were issued in March permits for 600 buildings, having
a frontage of 17,638 feet, and involving an estimated outlay
of $2,037,830,as against permits for 509 buildings, covering

a frontage of 16,409feet, and estimated to cost $4,531,500in
March of 1903.
For the first three months of the current year permits

were taken out for 1092 buildings, having a frontage of 29,-
938 feet, and estimated to cost $5,459,010,while for the first
three months of last year permits were issued for 1142 build
ings, having a frontage of 33,899 feet, and involving an esti
mated outlay of $7,381,125.
A considerable amount of new work is in prospect, and if
labor troubles do not intervene it is likely that the volume
of business for the new year will make a showing fully up to
the average,at least. Among the important enterprises under
way may bementioned the new homeof the Chicago & North
western Railway Company, at the corner of Franklin street
and Jackson Boulevard. It will be a 14-story structure of
steel skeleton frame type, and cost in the neighborhood of
$1,000,000. The plans were drawn by Frost & Granger, and
the general architecture will be severely plain. Work has al
ready been commencedon the concrete foundations. Other
important projects include the office building at Wabash ave
nue and Madison street, estimated to cost $1,500,000; one at
State and Adams streets, to cost about $1,000,000, and the
second section of the First National Bank Building, to cost
about $1,500,000.

Cincinnati, Ohio.
The feeling among architects and builders as to the im

mediate future of the building business is very hopeful, but
while the prospects at present are very bright there is more
or less uneasiness as to the attitude of the labor unions.
There is much new work contemplated in the way of new
dwellings, office buildings, factories, &c, and there will prob
ably be erectedone or two power houses. The prices of build
ing materials do not at present seem to cut much of a figure
in the way of checking contemplated operations.
According to the figures of the Building Department, the

value of new enterprises projected during the month of March
aggregated$752,540,as against $324,645 for the samemonth
last year. The record for the first quarter of the year also
shows an increase over the corresponding period of 1903, al
though it is not so striking as that for the month of March,
owing to the fact that the amount of building projected in
February, last year, was far in excess of that undertaken in
February the current year, but this may. in a large meas
ure, be explained by the severity of the winter just past. For
the first quarter of 1904 the value of the building improve
ments projected was $1,030,335, as against $897,665 in the
first three months of last year.
Active preparations are being made for considerable work

in the suburban districts, this consisting very largely of at
tractive dwellings of moderatecost.

Los Angeles, Cal.

The report of the Building Superintendent shows that
during March 578 per mits were issued for building improve
ments valued at $951,029,as compared with 503 permits, ag
gregating $911,817 in March, 1903. Building is running
more toward small residences than heretofore, though a num
ber of really fine structures are also under way. It is no
ticeable that the permits for one-story frame buildings aver
age in value a little less than $1000 each. The rains which
have fallen in Southern California during the past two
months have done much to uphold the building record, and
have contributed greatly to the upbuilding of the city and
suburbs.
The Pacific Electric Company, who own most of the

street railways in Los Angeles as well as most of the
interurban lines connecting that city with surrounding towns,
are preparing to put in some artistic station buildings at va
rious transfer points on the system. The first of these sta
tions now being built at the junction of the Pasadena and
Monrovia lines is a one-story structure in the Mission style,
aud from the outside presents the appearance of a succes
sion of arches. The buildings is constructed entirely of con
crete, and is amply provided with seats both inside and out
side. It is the intention of the company to put similar sta
tions at all the principal transfer points on the system.
Another important improvement contemplated is a three-

story pressedbrick and marble restaurant for A. Levy, to cost
something over $225,000. The building will cover a ground
area 115 x 156 feet, and on the first floor will be a caff. 75 x
120 feet. Marble will be used on all the stairways, at the en
trances and for the facing of all counters, as well as in
kitchens and pantries. The second floor will be devoted to
private dining rooms, and on the third floor will be several
banquet halls, one of which is to be so arranged as to comfort
ably seat 600 people.
Important legislation affecting the building interests of

Los Angeles is pending in the City Council. An attempt is to
be made to pass an ordinance covering all kinds of structural
work, the present provisions in regard to which are somewhat
confusing and ambiguous. A movement is under way to se
cure an amendment to the ordinance as it affects theaters, as
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there is considerable confusion as to the bearing of the pres
ent ordinance.

Minneapolis, Minn.

Much the same conditions in the building line prevail here
as across the river, the season being something like three
weeks' late, owing to the inclement weather, and builders are
somewhat slow to engage in new enterprises until the out
look is a little clearer. The amount of work projected dur
ing the first three months shows comparatively little change
from a year ago. According to the figures of Inspector of
Buildings James G. Houghton, there were issued during Jan
uary. February and March of this year 586 permits for
building improvements, calling for an estimated outlay of
$1,000,165,as against 697 permits for improvements involv
ing an outlay of $1,015,687 in the corresponding period of
1903. There were also issued from the same office permits
for plumbing and electrical work, calling for an expenditure
of over $300,000,so that the total figures for the first quarter
of this year were $1,328,970, and for the corresponding pe
riod of last year $1,154,120.

New York City.

Since our last issue the local building situation has com
mencedto assume more normal conditions, owing to the fact
that the strike of the laborers and bricklayers, which con
tinued for a month and grew out of the announcement that
overtime would not be paid the laborers for the hours be
tween 7 and 8 a.m. and 5 and 6 p.m., was settled the first
week in April on the basis that the men return to work, pend
ing an adjustment of their grievances by arbitration. The
strike of the laborers threw the bricklayers out on all con
tracts of the Mason Builders' Association, because of their
sympathetic action, but the first involuntary victims of the
strike were the structural iron workers, although someof the
teamsters had been rendered idle at the outset. Then the
hosting engineers, derrick men and stone masons were made
idle, so that in this way building operations in the city were
for a time pretty well tied up. The situation illustrates the
loss to workmen growing out of strikes, and while only seven
trades were directly affected, the figures compiled show that
the loss inwages was something over $1,000,000. Other trades
were indirectly affected, as there was less work for the build
ing material drivers and handlers, the lumber handlers and
for several minor trades which dependon building.
Taking the value of the building improvements projected
thus far the present year, there is comparatively little
change from the corresponding period a year ago. For the
first quarter of 1903, the amount of capital involved was
about $22,000,000,while for the first quarter of the present
year the improvements projected are estimated to involve an
expenditure of a trifle over $21,000,000,these figures not in
cluding cost of alterations.
A most interesting affair was the annual banquet of the

Employers' Association of Architectural Iron Workers held
at the Building Trades' Club on February 11. The menu
cards were of cast iron, and during the evening wrought iron
gavels were presented to Charles L. and Otto M. Eidlitz. In
fact, the affair was in the nature of a complimentary dinner
to these gentlemen,and in appreciation of their work for the
Building Trades Employers' Association. The toastmaster of
the evening was Andrew M. Petersen, president of the Whale
Creek Iron Works.
Shortly after the above event, the Brooklyn Builders'

Association held their annual dinner at the Montauk Club, at
which former Superintendent of Buildings William M. Cal-
der presided. Mr. Calder was recently elected president of
the association, the other officers being : Frederick W. Rowe,
first vice-president ; Frank Singer, second vice-president ;
Thomas Martin, treasurer, and John McGilligan, secretary.

Philadelphia, Pa.

The notable feature of current building operations in the
city is the demand for dwelling houses, more especially in
West Philadelphia, which embracesthe Twenty-fourth. Twen
ty-seventh, Thirty-fourth and Fortieth wards. During the
month of March the Bureau of Building Inspection issued
744 permits, covering 1745 operations, estimated to cost
$3,704,300. Of this amount more than 50 per cent. is rep
resented by work projected in West Philadelphia. The total
estimated outlay for the month, however, is considerably less
than for March last year, as the figures for that month in
cluded the hpw $j>.000.000Wanamaker store.
Taking the figures for the first three months of the year,

the shrinkage is heavy, but it is in some measure attributed
to the fact that in addition to this being Presidential year
January and February were months of extreme cold weather
which tended to check building operations. During the first
three months there 1434 permits issued, covering 2659 opera
tions, costing $5,425,630, as against 1378 permits, covering
2633 operations, and estimated to cost $12,556,240 for the
first quarter of last year. From these figures it will be seen
that there is a falling off of over $7,000,000 in the estimated
cost of the contemplated building improvements, and even
eliminating the $5,000,000Wanamaker store, there is still a
shrinkage of $2,130,610from last year's figures.

Pittsburgh, Pa.
Considerable new work in the building line is contem

plated this year in the Pittsburgh district, but from present
indications there seems to be more or less doubt as to bow
large a proportion of it will be actually undertaken. Capital
still appears to be somewhat timid about embarking in large
building projects, owing to the high cost of labor and mate
rials, and particularly on account of the uncertain attitude
of labor. The scales of wages among the workmen in the
Pittsburgh district have, we understand, been signed in each
line of trade to December 31, 1904. In these scales the va
rious unions have agreed not to go out on strike under any
circumstances, but to refer all disputes for final settlement
to a Board of Arbitrators. This being the case, it should have
the effect of helping to establish industrial peaceand prove a
guarantee to the architect and prospective builder that when
plans are drawn and the contracts let work can be carried
forward until the structures are completed without interrup
tion by strikes or other causes.
Some idea of the extent to which operations are likely to

be restricted, as compared with a year ago, may be gained
from a study of the figures of the Bureau of Building Inspec
tion. According to Superintendent S. A. Dies, there were
issued in March of the present year for new buildings, addi
tions and alterations, 330 permits, calling for an estimated
expenditure of $468,238, while in March of last year there
were 547 permits issued for building improvements, estimated
to cost $2,573,748. Taking the figures for the first quarter,
the comparison is fully as striking. In the first three months
of this year the total number of permits issued for new
buildings, additions and alterations was 597, involving an esti
mated outlay of $1,101,647, and in the first quarter of last
year there were 959 permits issued for new buildings, altera
tions and additions, estimated to cost $4,571,242.
The work of razing the cathedral on Fifth avenue is now

in progress, and while reports in the past were to the effect
that Mr. Frick would utilize the site for the erection of a
large hotel, we are now informed that it will be used as a
downtown park, for which the site is ideal, being right in
the heart of the city. The largest building that will certain
ly be erected in the city in the immediate future is the bank
and office building to be put up by the Diamond National
Bank at Fifth avenue and Liberty street. This structure will
be ultimately 18 stories in hight, although for the present
only two stories will be put up. The first three stories will
be of light colored grante, above which it will be of gray
brick, with the top story and cornice of terra cotta, carrying
an ornamental copper cheneau. The building has been de
signed to furnish a permanent home for the Diamond Na
tional Bank and the Diamond Savings Bank, which will oc
cupy the first and secondfloors. The third floor and all above
will be devotedto offices.
The Builders' Exchange League is at present working on

organization lines, and is increasing its membership rapidly.
Before the summer months are over the officials expect to
have in the membership at least 90 per cent, of the leading
contractors, supply firms and others connectedwith the build
ing trades of the city. The work of revising the constitution
and by-laws is in progress, those portions which have been
found defective, or not to the best interests of the organiza
tion being stricken out. We understand that the membersof
the league are also considering the advisability of adopting
the plan in vogue in Albany, where the Builders' Association
has agreed upon the " open shop," each member giving a
guarantee to the person having a building erected that work
shall not be interrupted on account of labor disputes. The
guarantee attached to all contracts reads as follows :
" That only good, first-class mechanics will be employed;
that only good, first-class material will be used; that the
work will always be under the direction and immediate su
pervision of competent, reliable men; that all contracts will
he promptly and satisfactorily completedwithout annoyance.
We run open shops, and are consequently not hampered by
union rules or our work impeded by walking delegates, both
of which have been the cause of so much annoyance and de
lay during the past year or more. We hire our employeesas
individuals, each on his own merit and capability, regardless
whether they belong to a union or not."
Another step which is said to be under consideration by

the Builders' Exchange League is the incorporation of all
its subsidiary associations, and to demand that all labor
unions with which they deal shall be incorporated. The ob
ject is to make the building contractors and the builders'
unions subject to damages for violation to contract between
each other.
The Master Builders' Association held their annual meet
ing at the rooms of the Builders' Exchange on the evening of
April 6, and the following officers were elected: President, J.
Charles Wilson : vice-president, R. J. Graham ; secretary.
Robert K. Cochrane, and treasurer, John S. Elliott.
These officials, with Charles Reif, William T. Powell and

T. J. Hamilton, constitute the Board of Directors. The re
ports of the president and secretary showed the association
to be in a most flourishing condition, with something like 200
names on the roll of membership. A large gain during the
past year is said to be largely due to the efforts of P. K. Ste
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phenson, whose services were secured to obtain the informa
tion and support of all master builders throughout Allegheny
County. Arrangements have been completed for the annual
banquet of the association, to be held at the Colonial Hotel,
April 22.

Portland, Ore.
Building in the business district is as lively now as it was

at any time last year, and the prospects are good for a con
tinuation through the summer and fall. There has been a
general advance in rents during the past few months, and as
a result builders are anticipating a considerable increase in
the building of stores and offices.
On March 23 the Lewis & Clark Safe Commission

awarded a numfcer of contracts for buildings for the Lewis
& Clark Exposition. The total of contracts awarded
amounted to $225,127. These included the festival ball, $53,-
745; the liberal arts building, $51,720; the administration
building and four adjoining structures, $26,000; the State's
building, $69,130, and the forestry building, $14,515.
The new building ordinance which has been under con

sideration for some time is not yet completed. The matters
still under discussion, however, are minor points. The vital
section of the new law provides that building materials here
after brought to Portland, shall be subjected to such tests to
determine character and quality as the board shall deem
necessary : that all brick, stone, iron or frame buildings shall
have a permanent means of access to the roof from the in
side : that the roofs of all buildings hereafter erected within
the fire limits and the roofs of all brick and stone buildings
except residences, wherever erected, 3hall be covered with
metal, slate, tiles or other fire proof matrial, and that no
temporary wood staging shall be erectedon any roof.

Qulncy, Mass.
The annual meeting of the Master Builders' Association

was held in their rooms in the Adams Building, the second
week in February, when the following officers for the ensuing
year were elected: President, Edward J. Sandberg; vice-
president, William H. Teasdale; secretary, Arthur W. Stet
son, and treasurer, John O. Hall.
The Board of Directors consists of the above officials, with

T. L. Williams, Julius Johnson, Charles C. Foster, J. W.
Pratt and W. T. Spargo.
After the business meeting a collation was served, and

there were brief addresseson business topics by several of the
members.

Rochester, N. Y.

The serious conflagration which recently occurred in the
city will, it is thought, have a tendency to stimulate building
operations, to some extent at least, and that with the re
building of the burned district the volume of business for
architects and builders will make a most gratifying showing
for the year. The report of Fire Marshal Walters, covering
building operations for the first three months, shows that the
year is starting out well, for the estimated value of the build
ings projected exceedsthe figures for the corresponding quar
ter of last year by something over $100,000. The valuations
for the first three months of this year are increased very
largely by the commencementof work on the new building
of the Rochester Trust & Safe Deposit Company; the addi
tion to the German Insurance Company's Building and the
new store for the Sibley, Lindsay & Curr Company. It is ex
pected that the figures for the month of April will show a de
cided increase, as the old Sibley Block on Main street. East,
will be replaced by a new structure, and several other busi
ness blocks will be enlarged, while scores of dwellings will be
commenced. It is also thought that the owners of several fac
tories will put up additions to present buildings or erect new
ones.

St. Louis, Mo.

There is a pretty well defined feeling among architects
and contractors that if labor and material were considered
reasonable there would be much more building, with the tend
ency, perhaps, more in the direction of dwelling houses and
flats than toward buildings intended for business purposes.
There seems to be an inclination to await more settled and
substantial labor and material conditions, and possibly reduc
tion in the cost of both before engaging in important new
enterprises. The attitude of labor no doubt seriously inter
feres with contemplated building improvements, and the
prices of materials are altogether too high.
According to the records of Commissioner of Public Build

ings G. U. Heimburger, the amount of building projected the
first quarter of the year aggregatesa close approximation to
the figures of the first three months of last year. During
March, however, there was quite an appreciable shrinkage,
the number of permits issued being 580, covering improve
ments estimated to cost $1,617,809, as against 377 permits
for improvements costing $2,023,899 in March of last year.
Taking the figures for the three months, we find that 1172
permits were issued, covering improvements estimated to cost
$3,373,574, while in the first quarter of last year there were
941 permits issued for building improvements costing $3,405,-
200.

St. Paul, Minn.
The building season is rather late this year in opening,

owing to the very backward spring weather which has pre-
. vailed. The indications, however, are that the building busi
ness will prove about the same as last year. The month of
March shows a slight increase in the amount of new work
projected, as compared with the same month last year, there
having been 134 permits issued for buildings, estimated to
cost $239,360,as against 116 permits for improvements, cost
ing $210,467 in March of 1902.
Comparing the figures for the first quarter of the year, the

advantage is still with 1904,as during the period named there
were 231 permits issued for building improvements,estimated
to cost $382,832, while in the first quarter of last year 230
permits were issued for building improvements involving an
estimated outlay of $361,192.

San Francisco, Cal.
Building operations during March showed an increase

over February, there having been issued 503 permits, show
ing a total valuation of $1,507,000,as comparedwith 360 per
mits for improvements, valued at $1,146,633, the month be
fore. These figures do not include buildings to the value of
$39,655, for which permits were issued free of charge. Con
tractors report the outlook for the summer fully up to that
of last year, and there is a great deal of figuring being done
in the offices of the architects on large buildings for the near
future. M. H. de Young, proprietor of the San Francisco
Chronicle, is preparing to erect a building on Kearny street
adjoining the Chronicle building, to cost $350,000, and oe
modeledquite closely after the Exchange Court Building of
Now York City.
Several propositions for amending the San Francisco

Building ordinance are now before the Board of Supervisors.
One of these which will probably be adopted provides that,
when semi fire proof buildings are to be erected with two
frontages, abutting the building lines at the intersections of
streets having a width of not less than 35 feet, said build
ings may be erected to a hight not to exceed120 feet, instead
of 100 feet, as at present. A committee from the San Fran
cisco Chapter of Architects is working to secure a number
of amendments to the Building Ordinance, but these have not
yet beensubmitted in definite form.

Salt Lake City, Utah.
In spite of the fact that the season so far has been un

usually favorable for building, there has, according to build
ers, never been a time when residence building at this season
of the year was so extensive as at present. This is partly
due to the cheapness of building materials, which is a char
acteristic of the present year, and partly to the increase in
rents and the scarcity of goodmodern dwellings. Aside from
the building of frame residences, the outlook is good for the
construction of a large number of large office and business
buildings. Among the buildings which are projected for the
spring and summer are the Packard Library building, to cost
$80,000; the Bishop Leonard Memorial Building, to cost
$40,000; the agricultural fair building, to cost $40,000; the
Walker Bros.' Block, to cost $200,000; the Westminister
Presbyterian Church, to cost $30,000; the Baumgarten Terris
buildings, to cost $100,000, and the Bransford Terris build
ings, to cost $500,000.

Scranton, Pa.
The present high prices of all materials entering into

building construction, together with the unsettled conditions
of affairs existing between employers and workmen in va
rious branches of the trade make it almost impossible to fore
tell just what the season promises, although there was more
work in an incompleted state when the cold weather set in
last year than usual. Operations are now being commenced
on this work, and the men are pretty generally employed. It
is hoped that enough new work will develop to keep them
steadily engagedduring the year.
According to the figures of the Bureau of Building In

spection, the value of the improvements projected during the
first quarter of the present year is far in excess of that for
the corresponding period of last year, the figures being $308,-
507 and $132,069, respectively. The number of permits is
sued, however, and the estimated value of the contemplated
improvements for the first three months are not to be consid
ered as a true criterion of what the year promises in the way
of activity, owing to the large amount of work that was car
ried over from last fall.

Spokane, Wash.
The building permits issued in Spokane during March,

1904, called for structures valued at $427,349, which is the
highest amount ever taken out in the city since records have
been kept, and it is over twice as high as for any previous
March. The gain over March, 1903,amounts to 129 per cent.
The permits issued numbered 227, 180 of which were for
dwellings and apartment houses; 15 permits were for busi
ness blocks and 22 were for alterations for old huildings.
Figures have just been issued which show the total value of
the construction work in this city during 1903 to have been
$3,755,965. This is the largest amount ever spent in build
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ing in any one year in this city, but is believed by builders
that the present year will probably exceed last year's figures
by 25 per cent.

Toledo, Ohio.
There is a noticeable degree of activity in the building

line at the present time, and the outlook for the summer is
regarded as very promising, owing to the fact that a great
deal of new work is contemplated. The only disturbing fac
tor is the strike of the tinners and sheet metal workers, who
have been out now for more than six weeks, but there seem
to be plenty of men available to take the places of the strikers.
At the annual meeting of the Builders' Exchange of the

city of Toledo, held at their rooms in the Gardner Building
on March 7, the following officers were electedfor the ensuing
year : President, P. H. Degnan ; first vice-president, Joseph
Jackson ; second vice-president, Henry Bender ; secretary, W.
J. Albrecht ; assistant secretary, C. T. Lawton, and treasurer,
J. H. Lee.

Utlca. N. Y.
While the outlook in Utica is not of the most encourag

ing nature, there is considerable building in progress, and it
is hopedthat the year will in the aggregateshow a fair volume.
Among the important work under way may bementioned two
hospitals, a library, several schoolhouses,a fire engine house,
three or four factories, as well as a number of new dwellings
and flats. Building materials are high, especially lumber, and
this may have someeffect upon prospective operations.
A factor which is not without its influence upon the fu
ture is the understanding which has beenreached betweenthe
Master Carpenters' Association and Union No. 125. The
trouble began in April of last year, when the men made a de
mand for an increase in wages. After being idle for 15 weeks
they returned to work at the old rate, but an agreement was
madewhereby all disputes were to be referred to a Committee
of Six, consisting of three representatives from both organiza
tions, and in case they could not agree the matter was to be
referred to a third committee of three persons. The board of
six has completed its labors and granted Union No. 125 an
increase in wages of 25 cents a day. The union on its part
agrees not to work for any one for less wages per hour or
day than the standard price charged by the Master Carpen
ters' Association, there being a heavy penalty for violation
of this agreement. In case any member of the union wishes
to take contracts, he must apply to the union for a contract
or.s card, paying $10 for the same, the card to be good for
six months, the union having made somenew by-laws in order
to carry out these features. If, after 48 hours' notice to the
business manager of the union that the employers desire a
number of mechanics and he is unable to furnish them, the
employers are at liberty to hire any one they please, and
those so hired are to be retained until the job is finished. It
may be interesting in this connection to state that the Arbi
tration Board is permanent, the members being elected every
year.

Warren, Ohio.
A movementwhich had beer. on foot for some little time

among leading contractors and builders of Warren looking
to the formation of a Builders' Exchange assumed tangible
shape at a meeting on March 10, when a temporary organiza
tion was effected. The local builders were greatly assisted in
their efforts by members of the Ohio State Association of
Builders' Exchanges, prominent among them being F. H.
Weeks of the Akron Builders' Exchange, Edward A. Roberts,
secretary Cleveland Builders' Exchange ; C. W. McCormick
of Cleveland, and F. C. Kasch and John Crisp of Akron. At
the initial meeting a Committee on Constitution was ap
pointed, and addresseswere made by President Weeks of the
State Association and Secretary Roberts, both of whom spoke
of the benefits of organization and the general method of
procedure in carrying such associations to a successful issue.
After the business of the evening had beenconcluded a course
dinner was served in honor of the new Exchange.
On the evening of March 15 the members completed the

organization of their new Exchange by electing the following
officers for the ensuing year : President, C. L. Wood ; vice-
president, George W. Angstadt ; treasurer, H. S. Pew, and
secretary, B. T. Sidells. The quarters for the Exchange are
on the second floor of the new Gilmer-Wallace Block, where
rooms have been fitted up to meet the special requirements of
the organization.

Worcester, Mass.
Very little building has been done in and about the city

during the past winter, and the general feeling among con
tractors and builders as to the outlook for the coming season
is not altogether of the most encouraging nature. While prices
of materials doubtless have some bearing upon prospective
work, the labor problem is a more important factor, as its
cost is an unknown quantity in determining the execution of
new enterprises.
The annual meeting of the Central Contractors' Associa
tion was held April 4 in their offices in the Knowles Building,
518 Main street. The officers elected for the ensuing year
were : James I. Elliott, president ; Charles A. Vaughn, vice-
president, and H. W. Sweetser. secretary and treasurer. The
trustees include B. C. Fiske. E. J. Cross, E. D. Ward, A. P.

Bobbins, F. W. Mark, S. I. Howard, C. A. Peters, C. A Col-
burn and Walter Mellon
After the regular business of the evening had been trans

acted Charles E. Hildreth of the city named gave a talk
upon the Worcester Metal Trade Association Labor Bu
reau, explaining its objects and its benefits to employers and
employees. What the speaker had to say was listened to with
close attention, and his remarks proved very interesting and
instructive.

Notes.
While the building situation in Detroit, Mich., has de

veloped considerable uncertainty by reason of the attitude of
labor, the figures compiled in the office of the Fire Marshal,
covering operations for the first quarter of the year, show 483
permits to have been issued for building improvements, esti
mated to cost $788,800. This, however, is a falling off from
the first quarter of last year, when 658 permits were issued
for improvements involving an estimated outlay of $1,100,-
400.

The builders and contractors of Lorain, Ohio, are agi
tating the question of a Builders' Exchange, and a request for
information as to the method of procedure was recently re
ceived by Secretary Roberts of the Ohio State Association of
Builders' Exchanges.

The Master Carpenters' and Builders' Association of
Hackensack, N. J.. held their annual meeting on the evening
of March 29, and elected the following officers for the ensuing
year : President, Jeremiah Voorhis ; vice-president, George
Birley ; secretary, John Spotholz, and treasurer, John C.
Hoth. The association is now said to include all the prom
inent builders in the county, and is in a flourishing condi
tion.

It is stated that the union carpenters of Muskegon, Mich.,
have agreed with the local contractors to arbitrate all dif
ferences in the future. The wage scale is to be 32VScents an
hour, with eight hours to constitute a day.
A large amount of building is expectedin Dunkirk, N. Y.,

this season, and architects, builders and mechanics generally
are much gratified at the thoughts of plenty of work. A
large number of new structures are already projected, in
cluding an Odd Fellows' temple, a Masonic temple, several
churches, a bank building, a large apartment house and num
berless dwellings.
The Master Builders' Association of Fall River, Mass.,

decidedat a meeting held on April 6 to refuse the demand of
the Bricklayers' and Masons' Union for an increase in wages.
The employers took the ground that the conditions of busi
ness and the outlook for the year did not warant an increased
rate.
The contractors and the Bricklayers. and Masons' Union

of Fitchburg and Leominster, Mass., have reached an agree
ment whereby the rate of wages from March 1 is to be $3.50
per day for building work, with the understanding that there
shall be an increase next year should the business outlook
warrant it.
Contracts have already been awarded for such a number

of improvoments in the building line in Indiana Harbor, Ind.,
as to indiente a very active season. The new work runs
largely to stores, flats and dwelling houses, and in addition
to those already planned many others are expected to be
elected before the building season closes.
Architects and builders of East Liverpool, Ohio, are look

ing forward to a fairly active building season, some of the
former having sufficient work in hand to keep them busy for
some time to come. The tendency seemsto be toward a bet
ter grade of houses, but this may, perhaps, be explained in
part by the fact that labor and materials are more costly than
was the case a few years ago. The only thing that is likely to
interfere with the promising outlook is a general slackening
of trade in the potteries, but this contingency is not at pres
ent expectedto materialize.
Considerable activity is developing in the building line in

Youngstown. Ohio, and contractors and builders report the
prospects fully as good as a year ago at this time. From
present indications they will have plenty of work the coming
summer, as thus far the building permits taken out have ex
ceededthe number issued during the corresponding period of
last year. With each permit the Building Department is
sues a card which the law provides must be put up in a con
spicuous place until the house is completed.

The Master Builders' Association of Washington, D. C,
desire the District Commissioners to require all builders to
take out licenses, and to provide that the building inspector
shall not issue a permit to any one who does not possess a
builders' license. The corporation counsel has been asked to
render his opinion in regard to the legality of the proposed
regulations.
The first of April witnessed a series of tie-ups in the way

of building operations in New Orleans, La.. which, it is
feared, will seriously interrupt what was likely to prove a
banner year in the building business. It is stated that dur
ing the first three months of the year contracts aggregating
SO.000.000had already been awarded.
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HOUSE IV! OV I IN G.*-IV.
By O. B. Maginnis.

IN
concluding this series of articles, it might not be
without interest to describe a rather novel house mov

ing operation in which the ebb and flow of the tide was
utilized to good advantage. The operation was carried out
on the east bank of the Hudson River, in the city of New
York, the building consisting of a large boat house, meas
uring 50 feet front by 75 feet deep, and having a hight of
35 feet. The structure having been sold to a yacht club
up the river, it became necessary to provide some means
by which it could be transported to the site selected by
the purchasers and this requirement provoked the opera
tions which will now be described.
The house was built of wood on the framed and

braced principle of heavy planed yellow pine timber and
weighed about 200 tons approximately, so that all that
was required was to obtain boats of sufficient capacity to
carry this load. Two Erie canal boats, each 100 feet

Fig. 1(1—Showing Method Adopted in Moving a Boat House.

House Moving.

long, were chartered and towed to the pile foundation on

which the superstructure rested, and provisions were

made at once for placing them directly under the main
sills, which had to be prepared so the house might be

lifted without straining. After a careful examination of

the lower timbers it was decided to float the canal boats

beneath the house between the rows of piles with the

sterns toward the shore, so that the building would be

carried longitudinally and the boats be far enough
apart to provide against any possible danger of the house

capsizing when afloat and in transit on the river.

A fuller comprehension of the way in which they were
positioned may be obtained by referring to Fig. 19, which

gives a transverse section of the boat house, showing the

positions of the canal boats and how they acted as hy

draulic jacks to raise the mass from its resting place.

When moored beneath the structure, heavy 12 x 14

inch timbers were passed through from side to side,

these being long enough to project outside the north and

south gable sills and spaced 6 feet apart in the length of

the building. This being done, all the intervening timbers
were blocked up from the upper deck with stringers, pump

•Copyrighted, 1!)01and 1903,by Owen B. Maginnis.

or builders' screws, blocks and wedges. Longitudinal

fore and aft string pieces were also laid along the decks,

and the deck beams, where deemed weak, were strength

ened in the holds with vertical and diagonal timbers and

struts to stiffen the vessels and preserve their rigidity.

I might state here that the boats were kept at a station
ary level by means of water ballast pumped in or out of

the biiges as required, according to the variations of the

rise and fall of the tides, during the time preparations
were being made for the removal, and no upward pressure

was exerted until ready for it.
When the piles to which the main four lines of longi

tudinal string pieces, or girders, were spiked had been

sawn through, the pump screws were applied at the time

when the tide had very little further to rise, so that the

building was raised sufficiently high to permit the free

passage of the cross cut saws through the timber of the

piles. As the reader perhaps knows, there is a period of

time at high and low water in which the water Is compar

atively stationary, approximating half an hour, which

gave the workmen a chance to complete this operation,

though the whole job occupied four days, or the ebb and

flow of eight tides.
The spirit level was employed continuously, verifying

and regulating the equilibrium of the floor, especially

when the raising commenced, in order to insure the house

being equally carried by both boats and guard against the

possibility of its tipping, nor was the house moved out

from its safe position over the piles until this had been

made positive.
All work having been safely done and everything in

readiness, heavy rope hawsers were fastened to the prows

of the boats from a powerful tugboat, which slowly pulled

tne floated structure into midstream and headed north

ward. The voyage was commenced and terminated

without accident, though the unusual spectacle of a house

sailing up the Hudson River in tow of a tug caused much

comment among the passengers on the railroads and

steamboats at that time. I need hardly add that the
same operation was followed when lowering the house to

its new foundation, which was previously prepared from

measured drawings of the old pile foundation and bottom

timbers.
It may therefore naturally be concluded from the fore

going that the task of house moving is both tedious and

arduous, and an infinite tax on the patience and ingenuity

Oa him who undertakes it. Still, if what we have de
scribed serves as an aid to the tyro in this modern and

novel feature of building practice, we shall feel that our

work has not been in vain.

New Publications.

Compendium of Drawing. Compiled from the course of

the American School of Correspondence of Armour In

stitute of Technology, Chicago, 1ll. Two volumes or

parts. Size 7x9% inches. Part I contains 425 pages,
and Part II contains 500 pages. Uniformly bound in
heavy board covers.

The publishers state that the chief aim of this work is

to acquaint the public with the standard, scope and prac

tical value of the instruction papers of the American

School of Correspondence. These instruction papers are

prepared exclusively for the use of the students by men

of acknowledged professional standing, and represent

years of special preparation necessary to adapt them to

the needs of persons obliged to study without the direct

assistance of a personal teacher. The purpose of this

publication has been to divide the subject of drawing into

two general heads, devoting Part I to the architectural or
artistic side and Part II to the mechanical or practical
side.
Part I consists of seven of the 45 regular instruction

papers in the architectural course of the school, indexed

and bound together in convenient form for ready refer

ence, but not in the order usually studied. The subjects

treated in this volume are as follows : Mechanical Draw

ing, by Ervin Kenison, instructor in mechanical drawing,
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Massachusetts Institute of Technology ; Shades and
Shadows, by Harry W. Gardner, assistant professor of
architecture, Massachusetts Institute of Technology ;
Perspective Drawing, by William H. Lawrence, associate
professor of architecture, Massachusetts Institute of
Technology ; Pen and Ink Rendering, by D. A. Gregg, lec
turer in pen and ink drawing, Massachusetts Institute of
Technology ; Architectural Lettering, by Frank C. Brown,
architect, Boston.
Part II presents five of the 44 regular instruction pa

pers in the mechanical engineering and sheet metal pat
tern drafting courses. The subjects treated are the fol
lowing: Working Drawings, by Charles L. Griffin, me
chanical engineer of the Seinet-Solvay Company, formerly
of the Pennsylvania State College : Mechanism, by Walter
H. James, instructor in mechanical engineering, Massa
chusetts Institute of Technology ; Machine Design, by
Charles L. Griffin; Sheet Metal Pattern Drafting, Tin-
smithing, by William Neubecker, instructor in the sheet
metal department, New York Trade School.
Following each section are the questions or plates

which constitute the regular examination of the American
School of Correspondence. They offer the reader a means
of testing his knowledge of the subjects treated. Although
these volumes are published primarily to show the char
acter of the instruction offered by this school and repre
senting only a small portion of the complete course, the
publishers believe that each volume has in itself enough
condensed practical information to make it of immediate
value to the draftsman, student or teacher. A special price
is made of $3 per volume, or $5 per set, delivered, until
June 1, for introductory purpose.

Easy Lessons or Stepping Stones to Architecture. By
Thomas Mitchell. 92 pages. Size 5x7% inches. 80
illustrations. Bound in board covers. Published by
the lndustrial Publication Company. Price, 50 cents,
postpaid.
This little work is made up of a series of questions and

answers, explaining in simple language the principles and
progress of architecture from the earliest times. In this,
the second edition, several typographical errors which oc
curred in the first have been corrected, a number of Illus
trations have been re-engraved and there has been added
new matter relating to a number of fine architectural ex
amples, thus Unding an additional historic interest to the
subject. In compiling the matter the idea of the author
was to create a taste in the mind of the younger element
for architecture, and various sources have been drawn
upon for the material which has been presented. It is di
vided into ten chapters, the first four of which deal with
early mediaeval Grecian and Roman Architecture. Chap
ter IV considers plans, foundations and arches, while oth
ers deal with the development of different styles from
Ancient Greek down to the modern styles of architecture.

Ludlow's Carpenters' and Builders' Estimate Book.
By Matthew Ludlow. Size 11 x 17 inches. Bound in
board covers, with reinforced back and corners. Pub
lished by the author. Price, $3, postpaid.
This work contains in book form 101 complete blanks

for taking off bills of materials and extending prices.
Each set of blanks consists of two facing pages, thus en- .
abling the figures for each job to be readily seen without

the necessity of turning the page. The first section is
devoted to timber and lumber, this covering both exterior
and interior materials, while the next division is intended
for mason work, plumbing, tin work, painting, &c The
final division gives the total estimate under the heads of
carpenter work, masonry, plumbing, painting, heating,
slate, labor, grading and carting. A number of pages at
the commencement of the work are intended for an index,
the letters of the alphabet being printed on the outer
edges of the leaves, which are properly cut for the pur
pose.

The summer term of the School of Mechanics Insti
tute at Rochester, N. Y., which opens July 5, affords
opportunity for those desiring it to obtain practical in
struction in a wide range of subjects ana which are now
included in the curriculum of most schools. While the
courses are of special value to teachers, the training is
iidaptpd to all classes of pupils. A certain amount of

individual instruction is a feature of the summer work,
which appeals to those desirous of making rapid advance
ment.
In tue Department of Industrial Arts instruction is

given in mechanical and teachers' drawing, in architec
tural drawing and in plane surveying. In mechanical
drawing the courses will include projection, mechanical
motions, drawing of machinery, tracing and blue print
ing, while in architectural drawing the courses will in
clude drawing and study of details of frame, brick and
stone construction, plans and elevations of buildings,
tracing and blue printing. This class is intended for
those who wish to start in architectural drawing as a
preparation for entering an office or further study at a
future time.
In the Department of Manual Training there will be a

summer course in forging, covering instruction in the
handling of the forge, heating, drawing, bending, twist
ing, punching, upsetting, &c. as well as the treatment
of tool steel, annealing, hardening and tempering ; also
bench work in wood, including instruction in knife work,

cardboard construction, the study of materials, tools,

equipment of schools and problems with which the
manual training teacher has to deal.
The Eastman Building, with its large, well ventilated

rooms, offers unusual advantages for the industrial and
domestic arts, while the manual training building is thor-

oroughly equipped for instruction in wood and iron work.
In order to accommodate out of town pupils and others
who wish to complete a course in as short a time as pos

sible lessons will be given five days a week, thus con
densing the entire term of 24 lessons into one month.
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Carpentry and Building at St. Louis Fair.

A few days before the opening of the Louisiana Pur
chase Exposition there was completed the installation of
the exhibit of the David Williams Company, publishers

of Carpentry and Building, The Iron Age and The Metal
Worker, Plumber and Steam Fitter. The exhibit is lo

cated in Section 72 in the Palace of Mines and Metal
lurgy, at the southwestern entrance of the building. A
conspicuous landmark in its immediate vicinity is the
huge statue of Vulcan, which is the crowning feature of

the mineral and metallurgical exhibit of Alabama.
We invite our friends to avail themselves of the fa

cilities which we have provided. There will be an at
tendant at the exhibit at all times, who will be glad to be
of service. Files and current issues of the publications
of the David Williams Company will be at the disposal of
visitors, and arrangements are perfected for handling

mail and for extending any courtesies to the friends of

Carpentry and Building who may call.

The Local Building Outlook.
The first of May has passed this year with an unusu
ally small and comparatively insignificant record of la
bor troubles. A few small sporadic strikes were re
ported in different parts of the country, none of which in

volved any large number of persons, the only strike of
any importance being that the carriage and wagon

makers. It is gratifying to note the exceptionally peace
ful condition of the building trades generally, and espe
cially in New York City, which heretofore has been too
often a storm center of trouble at this time of the year.

The return to work of the bricklayers' laborers in
April, pending an adjustment of the existing differences
by arbitration, would seem to have brushed away the

last impediment to a season of peace and activity in this
important industry in New York City. The absence of

any serious industrial troubles at this time is to be at

tributed in part to the fact that the wage scales for the
new industrial year in nearly all cases had been agreed

upon before the time of their expiration on May 1, while
many of them now run from January to January. The
tendency is quite apparent on the part of labor to be less

radical in its demands than was the case two or three

years ago. when business was booming and the unions

seemed desirous of grasping from the employers every

possible pecuniary advantage, regardless of whether the

conditions justified their demands or not. The long

months of Idleness experienced by large numbers of men

engaged in the building trades last year and the priva

tions and losses involved in former strikes have ap

parently convinced the labor unions of the folly of pre

cipitating trouble at a time when the men should be earn

ing good and steady wages. It is to be hoped that the
present more reasonable attitude on the part of the labor

unions may be lasting. Except for the fact that capital

is still timid, the prospects are now favorable for a sea

son of prosperity in the building industry in this vicinity

which should mean an opportunty for those connected
more or less directly with the trades that cater to that
industry to recoup themselves to some extent for the
losses involved in the long tie-up in local building opera
tions last year.

New York State Ventilation Law.

For many years those who have had the public wel
fare at heart have been laboring in different States to

secure a law compelling the ventilation of public build
ings, especially school houses, and New York is to be
congratulated upon being the first State in the Union to
place such a law upon its statute books, although

Massachusetts has eujoyed a set of regulations which
provide that each occupant of school buildings be fur
nished with 30 cubic feet of air per minute, and that
Commonwealth is really entitled to considerable credit

for educating the public up to the need of legislation to

compel the ventilation of schools, churches, halls, and

other buildings where large numbers of people congre

gate. The New York State law is the result of ten
years of persistent effort on the part of the American

Society of Heating and Ventilating Engineers, and the

statute just enacted was drawn by one of its members,

C. B. J. Snyder, who is the architect of the Board of Edu
cation of New York City, the measure prepared by him

representing the views of the New York State school
officials. In its original form only modest provisions
were made, with the hope that the law would be enacted,

aud that, as its value became known, amendments to

bring it up to the highest possible standard would be
adopted. By the persistent efforts of the Heating En

gineers' Society, however, many members of the Legisla

ture were made conversant with the best practice in ven

tilation, and the law, as now enacted, is much more sat

isfactory in its requirements than was the bill originally

presented to the Legislature. The American Society of

Heating and Ventilating Engineers has also had bills be

fore the legislatures of New Jersey, Pennsylvania, Il
linois and some other States for a number of years, and

is entitled to the gratitude of the public for the consum

mation of its work in New York State. Doubtless the

success of the society's efforts in that State will be an

incentive to increased energy in securing the enactment

of similar legislation in other States, and the work will

be considerably facilitated by the fact that the New York

Legislature has enacted the satisfactory law the sub

stance of which we present in another column.

Reading and Study for Mechanics.

In his recent stimulating and thoughtful address to

the students of the New York Trade School, President
Humphreys of the Stevens Institute of Technology made

an excellent point in urging upon young tradesmen the

importance of reading and study as a means of attaining

success in the trades they have chosen for their life work.

He strongly advised them not only to absorb all the avail

able trade and technical literature bearing upon their

own particular craft, but also to acquaint themselves

with the elements of physics, chemistry, electricity, &c,

a knowledge of which would help them in the solution of

many of the problems that would confront them in their

daily work. It is not enough in these advancing times
to be a skillful workman. The young tradesman who
aims to rise above his fellows cannot confine himself to
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a knowledge, however complete, of the theory and prac

tice of his own craft. He must acquaint himself, to

some extent at least, with the wider subjects that affect

the public welfare, a knowledge of which will tend to
make him an intelligent member of society and a useful

citizen, as well as a prosperous business man. To do this,

reading and study are essential. In no country and in
no other time in history have the facilities for reading

and study been so great as they are to-day in America.

Free libraries dot the land from the Atlantic to the Pa

cific, and educational advantages are almost thrown at

the public in all our large cities. Newspapers and pe

riodicals without number place information of all kinds

at the disposal of every one, and instruction in any field

of knowledge is to be had almost for the asking. Dr.

Humphreys especially recommended the reading of his

tory and biography as a means of broadening the mind

and enabling the young man to grasp more readily the
large public questions which every one who is interested
in the welfare of his community and his country should
understand. It was Addison, in one of his Spectator es
says, who truly said : " Reading is to the mind what exer
cise is to the body. By the one, the physical health is
preserved, strengthened and invigorated; by the other,
the health of the mind is kept alive, cherished and con
firmed." If the old proverb is true that the greatest
thing to be desired is " a sound mind in a sound body "—
and there is no doubt that it is true— the exercise of the
mind by reading, supplemented by exercise of the body in
regular daily work, should be the practice of all young
men who are desirous of obtaining success in life and
reaching the higher ranks in their trade or calling. The
mechanic who adds reading and study to his manual skill
is by the nature of things bound to come to the front.
It is no excuse for any man in business to say that he has
no time for reading. If he has time for recreation, he
must have time for study. If not, he should make it.

Some Large Chicago Buildings.

The need for greater office building facilities in the
congested downtown district of Chicago is being met by
the construction of five large buildings which will re
quire a vast amount of structural material. Some idea
of the work involved may be gained from the statement
that for- four out of the five buildings the requirements
are as follows : The Ryerson Building, Adams street and
the Chicago River, 1300 tons of structural steel; the
Adams Building, at Adams and State streets, 2500 tons;
the Chicago Savings Bank, also known as the Otis and
the Madison Building, at Madison and State streets, 1400
tons, and the building being erected by Otto Young at
the corner of Madison street and Wabash avenue, on the
old St. Mary's Block, which will require 4000 tons. The
contracts for these buildings have been secured by Wells
Brothers, while the George A. Fuller Company have
placed the contract for 4500 tons of structural steel for
the office building to be erected by the Chicago & North
western Railroad at Franklin street and Jackson boule
vard. Altogether these five buildings require over 13,000
tons of structural steel, besides a very large tonnage of
castings and other iron and steel, and their construction
is giving an impetus to the building interests of the city
of Chicago that is welcome at the present period of com
parative depression.

Among the chief exhibits of Honduras will be a col
lection of hardwoods which are found in such numerous
varieties that they have never been classified. About
170 specimens of these woods will be displayed. Speci
mens of bananas, cocoanuts. tobacco, coffee and rubber,
the chief products of the country, will be displayed in
the exhibit in the Agricultural Building.

Residence in Mission Style of Architecture.

(With Supplemental Plate.)
We present as the basis of one of our supplemental

plates this month, a picture of a residence erected in the
" Mission style " of architecture, which is proving so pop

ular just at the present time on the Pacific Slope. The

residence is located in Pasadena, Cal.. and was built in

accordance with drawings prepared by F. L. Roehrig.
architect, of the place named.

Master Sheet Metal Workers' Associations.

It would seem that the proposal to form State and
national associations in their trade appeals favorably to

the master sheet metal workers throughout the United

States. We have received communications on the subject

from members of the trade in widely separated sections

of the country, and in no case is the proposal received

otherwise than with pronounced favor. Apparently, the

trade is only waiting for some one to take the lead in

the matter and call a meeting at some central point. for

the purpose of discussing the practicability of a national

organization. When such a leader is found there is no

doubt that he will find many fellow tradesmen ready to
rally to his standard. Meanwhile the local organizations

of master sheet metal workers, which exist in various

parts of the country, would do well to organize them

selves into State bodies. This would greatly facilitate
the ultimate formation of a national association. We

thoroughly appreciate the fact that an undertaking of

this kind would involve very great expenditure of time,

thought and labor on the part of those who are self-

sacrificing enough to take it upon their shoulders. But

this has been equally true of similar organizations which

have been successfully formed in other trades, and there

is no reason to suppose that the master sheet metal

workers of the United States, who are, as a body, an

unusually intelligent and energetic type of men, should

be unable to accomplish what otner tradesmen have done

in the past.
As a sample of the letters that we have received from

distant points we give the following from a concern in

Kansas City :
We desire to say that we are heartily in fnvor of any

movement for the organization of a Master Sheet Metal

Workers' Association in the United States. We realize

the need of such an organization here, for it seems as
though the sheet metal workers have less protection than

any other trade. We have tried to organize a local asso
ciation, but without success, because it was only local

and our territory is too small. However, we stand ready

to help push the movement along, and would cheerfully

co-operate with any others to further the undertaking.

« i »
~"~
An unusual piece of repairing is being done on an old

fashioned brown stone building in Warren street. New

.York. Workmen began to tear out some of the masonry

recently, removing the stone from the ground upward in

stead of the roof down. When the front of the first floor

had been laid open workmen began to remove the old

wooden beams. As fast as a beam was taken out an iron

girder was put in its place. All the beams in the first
floor have been replaced by steel, bolted together just as
any other steel structure would be. When the five floors

are done, the remarkable change will have been effected
with little difference in the building, yet the structure will

be a modern steel frame office building instead of an old
fashioned wooden one.

Pacific Coast mill men are represented at the World's
Fair, at St. Louis, by an immense fir log 11 feet in diam
eter. The log had to be split into eight pieces in order to

haul it from South Bend, Wash., to St. Louis, where it
was put together again, and now appears just as it came
from the great forest of Washington.

Among the building improvements recently projected

in New York City is the 10-story annex to the Manhattan
Storage and Warehouse Company's building on Seventh
avenue, extending from Fifty-second to Fifth-third
streets. The cost is placed at $150,000.
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COMPETlTlON lN "DOUBLE" OR "TWlN" HOUSES.
FIRST PRIZE DESIGN.

WE
have pleasure in laying before our read
ers at thls time the decision of the Com

mittee of Award . to which was referred the draw
ings submitted in the thirty-seventh competition,
being that for " double " or " twin " houses. It
was our original intention to have announced the
results of this contest in the May issue, but the labor
involved in reaching an award of prizes was of such mag
nitude as to prevent the committee from completing their
labors in season for it. The studies submitted repre
sented, as might naturally be supposed, a wide range of

walk; of the structure, as represented by the plans, was

not to exceed 3200 square feet, " exclusive of cellars,

verandas or porches." Notwithstanding this specific
statement, there were instances where the architects sub
mitted drawings showing more than 5000 square feet of

floor space.
In one case the name and address of the architect ap

peared upon the drawings, and, in addition, there was no

detailed estimate of cost. The latter fault appeared to
be more common, perhaps, than any other which might

be specified, and from what was submitted it would seem

Frrnt Elevation and Section.~ Scale, '4 Inch to the Foot.

Competition in "Double" or "Twin" Houses.—First-Prize Design.— Itelbcrt P. Slitor, Architect,
Penn Yan, N. Y.

.•>

territory, the limitations being Massachusetts on the
east and Colorado on the west.
The conditions governing the contest were practically
the same as those announced in connection with the
thirty-sixth competition, which was that for two-family
houses, except that in the present instance the building
was to be divided vertically by a party wall in such a
way that each of the two families should occupy one-half
of the structure from cellar to attic. In this, as in other
competitions conducted under the auspices of Carpentry
and Building, there were contestants who failed to fully
observe the conditions stipulated, and as a consequence
the committee were forced to throw out their drawings as
not entitled to consideration. It was specifically stated
that the building must be modern in all respects as re
gards style and finish, and must be suitable for erection
upona plot having a frontage or not more than 50 feet,
while the number and arrangement of the various rooms
wereto be at the option of the architect. The total floor
area, however, as measured from the extreme outside

very clear that a great difference of opinion exists as to
what constitutes " a detailed estimate of cost."
In many cases the merits of the drawings were so

nearly identical that it was only after long and careful

consideration that the committee were able to reach a
decision which would fairly represent the true worth, ar
chitecturally considered, of the studies involved. Bear
ing in mind the conditions governing the contest, the com

mittee announce that the set of drawings bearing the
Norn de plume " Who-Can-Tell," and submitted by Del-
bert P. Slitor of 133 South avenue, Penn Yan, N. Y., is en

titled to the first cash prize of $100; that the drawings

marked " Rex," and submitted by William H. Harvey of

311 Main street, Worcester, Mass., are entitled to the

second cash prize of $60, and that the drawings stamped
"Adificere," and submitted by John P. Kingston of 518
Main street, Worcester, Mass., are entitled to the third

cash prize of $40.
While not entitled to a prize, there were several de

signs submitted that are entitled to " Special Mention,"
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these including " A. D.," the author of which shows an at

tractive exterior to be constructed of hollow building

blocks, so much in vogue just now in certain sections of

the country ; the design bearing a
" W" in a circle ;

"Ooo
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5 ^.

2 S .

s s -

line on each side ; all to be flush pointed outside and neatly pointed inside. After pointing is dry on outside, earth
to be filled in and tamped down even with grade.
Stone Sills.— Furnish and set 4 x 8 inch sandstone

sills to all cellar window frames, well bedded in cement.
Brick Work.—Build foundation wall and center par

tition in cellar from grade to sill line with good, hard
burned standard size brick. All exposed brick of even color,
and laid in red mortar, with %-inch beaded joints bonded
every seventh course.
Build chimneys where shown on plans of same brick

as specified for wall, all to be carried up true and plumb.
Build in fireplaces where shown, with arch to support
tile hearth, all to be carried up and finished with terra
cotta caps at top, as shown. All above roof to be laid with
red mortar: %-inch beaded joints, all to be plastered in
side smooth their entire length : all above roof to be laid
in cement. Provide all necessary thimbles and covers.
Concrete Floor. — Level off cellar bottom 3% inches

" Nello " and " A. D. 2310," some of which we hope to be
able to publish in the not very distant future.

Specifications.
The drawings awarded the first prize in this contest

are presented tferewith, together with the specifications
and detailed estimate of cost,. as furnished by the author.

Tlanou'ii Work and materials.
Foundations. —On outside Of main trench lay 3-inch

round tile, to connect with main 5-inch tile at point where
it leaves cellar. Fill all trenches with concrete to level
with cellar bottom, and porch supports to grade. On this
build foundation walls of good, sound stone to level with
grade, all stone laid in Portland cement mortar and to a

I
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below finished floor level, and tamp down even and hard
at all points, and lay a Rosendale cement concrete bot
tom 3 inches thick, and finish with %-inch top dressing
composed of Portland cement and sand in equal parts.
Form in cellar bottom along foundation wall a channel,
nil to be graded to outlet before mentioned and connected
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with same. Build in bottom of cellar cold air box and
cover with flagstone.
Lath and Plastering. —Cover all walls and ceilings of
first and second stories and center partition in attic with
No. 1 pine or spruce lath, joints broken every seventh lath
on ceilings, and ninth on side walls. All angles and cor
ners to be furrowed solid and firmly nailed. Cover same
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1
1
!

\l.

□ e* 1
]& □ a

e gasp.pe..BUP*0*T»
□ 0 □ G

Foundation.

Carpenter Work.

All framing materials to be of No. 1 hemlock, and as
nearly dry as can be found in the market. Sills formed
of one piece, 2 x 12, laid flat on wall and bedded in ce
ment; one, 2x8 inches, set edgewise and out
side even with outer edge of first piece. Back this up
with one, 2x8, laid flat on first piece ; all well spiked to
gether and at angles. First floor joists framed into sills
thus formed, as shown on section.
First and second floor joists, 2 x 10 inches; third

floor joists, 2x8 inches. Outside walls and partitions,
2x4 inches. All set 16 inches on centers. Main rafters,

Attic, with Outline of Roof.

Main Floor. SecondFloor.

Scale. 1-16 Incb to the Foot.

Competition in " Double " or " Twin " Houses.—First-Prize Design.

with one coat sand, lime and hair mortar, one of lime to
three of sand and one-half of hair. Immediately follow
with one coat of Browning mortar flush with grounds,
and left under darby true, even and straight. All angles
and corners put on to straight edge. After dry and hard
lay on one coat of King's white finish, troweled down
smooth and even, no laps to show. Back plaster behind
all wainscotings that come to outside walls. Center par
tition in attic to be finished with Browning coat.

2x6 inches, set 18 inches on center. Valley rafter, 4 x 10
inches, with one running to ridge. Ridge, 2x8 inches.
All joists bridged once in their length if over 12 feet;
span twice with 1% x 2 inch sawed bridging; corner
posts, 4x6 inches ; porch joists, 2x8 inches, set 16 inches
on center ; sills, 4x8 inches ; soffit beam, 4 x 12 inches.
All materials sized.
Partition shown in cellar to have 2x4 inch studding
16 inches on centers ; all to be covered with % matched
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hemlock lumber, not over 4-inch face, all firmly nailed,
and No. 1 stock.
Sheathing. —Cover all exterior surfaces with % x 8inch surfaced and jointed dry hemlock boards, strained

up tight, and surface nailed with three nails in each bear
ing.
Papering.— Cover all sheathing with best grade of

waterproof express sheathing paper, to lap at least 2
inches, well tacked on.
Sub-Floors.—Cover all joists on first floor with % x 8inch surfaced and jointed hemlock boards, butt joints cut

on center of joists; all laid diagonally across joists,
nrmly nailed with three 8d. nails in each bearing, and
strained up tight.
Siding.— Cover all surfaces so indicated on plans with

>.o. 1 5-inch white pine siding, free from sap or knots, to
lap at least 1 inch; all firmly nailed to each studding.
Shingling on Side and Gables.— Cover all sides andgables where indicated on plan with No. 1 Washington

red cedar dimension shingles, 6 to 2 inches, laid 5 inches
to the weather.
Roofs.— Cover all roof surfaces with surfaced 6-inch

hemlock boards, laid 2 inches apart and firmly nailed; all
valleys to be laid straight. Cover these with No. 1 Washington red cedar shingles. 5 to 2 inches, laid % inch lessthan one-third their length to the weather, all firmly
nailed.

metal and Iron Work.
Lay all valleys in roof of 14-inch tin ; all gutters to be

formed of 28-inch tin ; cover roof to dining room extension and balcony roof with tin, all well laid and soldered ;
flashings for chimneys, caps to windows and door framesand all other work necessary to make a waterproof jobin all cases—all to be done with N. & G. Taylor Com
pany IX " Old Style " tin.
Grade all gutters to outlets, and connect with 3-inchcorrugated galvanized iron conductors, to be carried downand connect with drain, as shown, with all necessary

crooks and bends, aria all firmly fastened to house.
Place 2-inch gas pipe supports under porches andsteps, as shown, with adjustable 5-inch collars.

Cornices and Belt Courses.
All .cornices and belt courses as per detail of goodgrade of white pine lumber, all worked as per drawingsput up straight and true, with all moldings neatly mem-

bered. Corner boards, 1% x 4% inches. Water table asper detail.

Porches.
Build porches as shown, with turned columns, moldedand paneled pedestals, molded rails and turned balusterAll porch floors to be laid with white lead of 1%-inch
Washington red cedar. match. Ceilings of %-inch N Cpine, matched and beaded ; steps, 1%-inch white pine,. asper plans.
Balustrade over dining room extension to have 5x5inch turned newels with molded rails, and 1% x 1% inchturned baluster. Balustrade on balcony with molded railand 1% x 1% turned baluster.

Window and Door Frames.
«^S.elIar [rames of 2-inch white pine, with 1%-inch sill
23? ,lt0nf„sill; wltn 1% x 2% face casin«s »nd 1%staff mold. All window frames to be made in the usual
?2an,?fm' lt^%o1snchu

jambs' ** x **■ incn fa<* casings.
% subsill and 2-inch sill. All (except attic, which willbe Provided with spring bolts) will be fitted with pocketsand 2-inch steel axle sash pulleys.

inrnti' .%* ?amf 8 t0 be made witn 1%-inch rabbettedjambs and oak sills. >

Sash and Glazing.
All windows shown on plans to have 1% C. C white

Pine sash, glazed with No. 1 American glass, doublestrength all to be oiled, back puttied and well sprigged.
n.SfJS"1 «

lD
thS
best manner: a» to be hung on bestbraided cotton sash cord, and balances with cast weights

button
S Ht tOP and provided wltn nook and

Interior Finish.
All interior finish shown in parlor, toilet, dining room
and reception hall to be of No. 1 kiin dried red oak;
kitchen, pantry and side entrance in black ash; entire
second floor in No. 1 Gulf cypress. All trim as per de
tail. All window and door casings to be brought on the
job with all miter joints put together with dowels andglue.
Doors. —All doors as per sizes marked on plan. Co

lonial panel, flush molded front doors, as per plan, raised
molded outside, with plate glass. Vestibule door to have
plate glass same hight as front door. Side entrance door
to be glazed with No. 1 American glass, double strength.
All doors shown in rooms on first floor finished in hard
wood, to be veneered with wood to correspond with the
room in which they show.
All doors on second floor to be solid Gulf cypress, blind

tenoned, wedged and glued in the best manner. Cellar
door, 1%-inch thick regular stock pine.
Wainscoting.—Toilet room, first floor, to be wain

scoted 4 feet high with %-inch matched and beaded wain
scoting, to set on 1 x 6 inch molded base, and finished
with 3-inch neat molded cap.
Kitchen to be wainscoted 3 feet high, behind sink 4

feet, with %-inch matched and beaded black ash wainscot
ing, finished with neat cap and %-inch quarter round at
floor.
Bathroom to be wainscoted 4 feet high with matched

and beaded Gulf cypress, with same base and cap as
specified for toilet room.
Stairs— Build main stairs, as shown, of No. 1 red oak,

molded and paneled newels, 2% x "3VS inch molded rail,
1% x 1% inch turned baluster, set 1% inches apart on in
closed paneled string. Pane] side of first and second run
from string to floor, and soffit of second landing and third
run.
Build rear stairs from kitchen to landing of No. 1

white pine.
Build attic stairs of No. 1 white pine; all. to be

housed, wedged and glued in the best manner, with 1%
inch treads, with nosing and cone, %-inch risers and
strings.
Build stairs from kitchen down to grade landing of

No. 1 pine, 1%-inch treads, %-inch risers and strings;
from landing to cellar, of 1%-inch pine treads, %-inch
risors, 1%-inch strings, all pine.
Closets. —Furnish all ciosets where shown with two

shelves and 3-inch beaded wai^lrobe strip all around, with
steel wire coat and hat hooks, spaced 1 foot apart.
Pantry.—Fit up pantry, as shown, with all drawers

and tilting flour box brought on to job made up. Build
counter shelf and work shelf 2 feet 6 inches high, under
counter shelf. Build cupboard with one shelf and inclose
with panel doors. Above counter shelf build cupboard.
Extend doors to line with main door, finished at this
point with neat cornice from there to ceiling. Build cup
board inclosed with short door for storage. Finish at
ceiling with neat molding. Middle cupboard to have 15-
inch shelving, spaced about 12 inches apart, inclosed
with panel doors ; all to be finished in black ash.
Picture Molding.—Put up in each room on first floor

and each chamber on second floor a 2-inch picture molding
18 inches from ceiling down : all of same materials as
room in which they are placed.
Floors. —After finishing is completed, lay over sub-

floors in kitchen, pantry and side entrance a % x 2Vi inch
No. 1 kiin dried white maple matched floor; in dining
room, parlor, reception hall, bathroom and toilet, a
% x 2% inch No. 1 kiin dried white oak matched flood ; and
entire second floor to be covered with % x 3 inch white
pine.
All hard wood floors to be thoroughly dressed up true

and even and finished with sandpaper, leaving perfectly
even surface for finishing.
All attic surface to be covered with % x,4 inch

matched hemlock, firmly nailed and strained up tight.
Mantels and Grates. — The mantels used, as shown by

the floor plans, are to be regular stock mantels, similar
to the Ironton wood mantel No. 231, as shown in their cat
alogue, with grate and tiling, and not to cost more than
$40 each, complete.

Hardware.
Front door to have Sargent 5-inch easy spring cyl

inder locks, with 3 x 10 inch bronze escutcheon and 2%
inch bronze knobs. Keys to pass vestibule door. Vesti
bule door to have same style escutcheon and knobs, only
smaller escutcheon. These doors to be hung with three
4% x 4% steel bronze plated butts to each door. Sliding
doors to be hung with McCabe's ball. bearing roller, stops,
strikes, &c, complete, to be trimmed with bronze faced
locks and cap escutcheon, same style as front and vesti
bule. Toilet door to have Sargent's 3%-inch easy spring
bronze faced lock, same style escutcheon and knobs as
vestibule, to be hung with three bronze butts 4x4 inches.
Double swing door from dining room to pantry and pan
try to kitchen to be hung with Sargent's double acting
bronze plated hinges. Push plate on dining room side of
pantry door to be bronze, same style as escutcheon on
other doors. Side entrance door to have Sargent's 3%-
inch easy spring bronze front locks, with flat steel keys.
All other doors in house (except cellar, which will

have heavy thumb latches and plain 4x4 inch steel butts)
will have same make and style of locks, 3% inches ; all to
be trimmed with bronze plated knobs and escutcheons
2x8 inches, and hung with three 4x4 inch bronze plated
steel butts. Push plates on pantry and kitchen side of
double swing doors to correspond with escutcheons on
doors, and to be 3 x 10 inches. All cupboard doors to be
hung with two 2-inch steel bronze plated butts, and
trimmed with bronze plated cupboard trim.
All windows shown in parlor, dining room and recep

tion hall to have bronze sash locks and bronze cup sash
lifts ; all others to have bronze plated.
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Detail of Porch Cornice.— Scale.
Ui Inch to the Koot.

Partial Elevation of Dining
Room Casement, Showing
Shelf Underneath.— Scale, 1
Inch to the Foot.

Details of Main Cornice.—
Scale,% Inch to theFoot.

Section through Dining
Room Window Shelf
on Line B B.— Scale,

1V4Inchesto the Foot.

Detail of Wainscoting in
Toilet and Bath Rooms
—Scale. Yi Inch to the
Foot.

Details of Belt Course.—
Scale,% Inch to theFoot.

Newel Post at Front Steps.
— Scale, Vi Inch to the
Foot.

Section through Sill Course,
ShowingConstruction,also
Detail of Water Table.—
Scale,% Inch to the Foot

Details of Front Porch.— Scale, Vi Inch
to the Foot.

Vertical Sections through
Head Casing and Sill of
Windows.—Scale,% Inch
to the Foot.

Balustrade Over Dining Room Extension.
— Scale, % Inch to the Foot.

Miscellaneous Constructive Dttails of First-Prize Design in Competition in "Double" or "Twin" Houses.
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Furnish and set one electric bell complete, with push

button to match front door hardware.
.

Painting and Finishing.
Paint all woodwork on exterior and porch floors three

coats of best white lead and linseed oil, in colors to suit
owner (except porch ceilings), having first shellacked all
knots and pitchy spots after first coat is dry ; putty all nail
holes. Dip all shingles shown on sides and gables two-
thirds of their length in Cabot's creosote shingle stain ;
after being laid finish with one coat well brushed on.
Finish all porch ceilings with one coat best liquid
filler; after dry and hard sandpaper lightly, and finish
with two coats best spar varnish.
Finish all woodwork shown in vestibule (including

outside of front doors), dining room, reception hall, main
stairs and toilet, including window sash, with one coat
Berry Brothers' paste wood filler, well rubbed in and
wiped off clean, after thoroughly dry and hard. Putty
all nail holes with putty to match wood, and finish with
one coat best white shellac, and follow with two coats
best No. 1 Murphy & Co. transparent wood finish.
Interior.—After last coat is dry rub with pumice stone

and oil to a dull gloss. Pantry, kitchen and side en
trance, including window sash, to be finished with one
coat filler and two coats of varnish, same as above, left
with gloss.
Entire second story and all window sash to be

finished with one coat best liquid filler arfd two coats best
No. 1 Murphy & Co. transparent wood finish (interior),
left with gloss.

',
Rear, attic and cellar stairs and woodwork in cellar-

way to be painted three coats lead and oil. All hard
wood floors in parlor, dining room, vestibule, toilet, bath
room and reception hall to be finished with one coat
Berry Brothers' wood filler, rubbed off clean, and finished
with two coats Berry Brothers' floor finish.
Kitchen and pantry floors to have one coat oil put on

hot, and after dry thoroughly wipe up all that does not
penetrate the wood. All above work to be done in a flrst-
class manner.
All metal work to be painted two coats best mineral

paint.
Electric Bell.

Furnish and place where directed one electric bell,
wires to be carried under floor to point of rising, con
nected with push button at front door. Button to be fur
nished with hardware.

Lighting.
Furnish and put in electric wires throughout the

house, with sufficiently large wires to carry the number
of lights as shown by the outings on plan: furnish and
put in four circuits or switches, as directed by owner
or architect. All wires, materials and workmanship to
be subject to the test under the order of the local lighting
company and of the National Board of Underwriters.
All fixtures to be of neat design, and to correspond

with hardware in rooms in which they are placed ; all to
be complete with lamps, shades and globes.

Plumber Specifications.
Sewer. —Furnish and connect with sewer, and carry

5-inch vitrified pipe to house and to a point under bath
rooms as indicated on cellar plans. Connect the same
with all 4-inch tile as shown, with the proper Y's, T's and
elbows; connect fresh air inlet and traps as shown; all
to be laid with cement joints and have proper drainage.
At the points indicated on plans connect with cast
iron pipe, and carry same up and through roof and flash
with lead, one for bathroom and one for toilet. All joints
calked with lead and oakum. Lay off on each stack open
ings /or each set of fixtures.
City Water.—Furnish and start from water main in

street; furnish all needed connections, with cut-off at
curb.
Water pipes in cellar to be %-inch galvanized iron;

nil others to be lead, with wiped joints and brass fer
rules.
Plumbing. —Furnish and place in laundries where in

dicated on plans one set of two soapstone laundry
tubs, connected with city water by %-inch galvanized iron
pipe, and %-inch N. P. Fuller patent bibbs for hot and
cold water, and connected to drain with 1%-inch lead
pipe and 1%-inch lead trap.
Place in toilets off laundry one low down syphon

closet, with hard wood tank and seat, connected to main
sewer with lead bend and brass ferrule, and supplied
with city water through %-inch N. P. pipes.
Furnish and place in toilets, first floor, one low down

syphon closet, quartered oak seat and tank, connected to
sewer with lead bend and brass ferrule. Place one
20 x 28 inch marble slab and 10-inch marble back, and
14 x 17 inch porcelain basin, to rest on N. P. brackets, and
connected with hot and cold water through %-inch N. P.
pipes, and N. P. lever faucets, Fuller patent; waste to
have 1%-inch N. P. brass trap connected to sewer.
Furnish and place in kitchens one 18 x 36 inch cast

enameled sink, with 12-inch back, 3-inch roll rim, and

connect same with hot and cold water through %-inch
Fuller patent bibbs, and furnish waste with 1%-inch N. P.
brass trap, connected to soil pipe.
Place 40-gallon extra heavy galvanized boiler, set on

ornamental iron stand, supplied with hot and cold water,
with %-inch compression stops, connected to range.
Furnish and place in bathrooms on second floor a low

down siphon closet, with seat and tank same as toilets
first floor, and connect same to soil pipe with lead bend
and brass ferrule.
Furnish and set a 5-foot 3-inch roll rim cast enameled
bathtub, with N. P. waste and overflow ; hot and cold
water supplied through %-inch N. P. brass pipes, and No.
4% Fuller patent double bath cocks, with 1%-inch N. P.
brass trap connected to soil pipe.
All above fixtures to be first-class, all pipes well sup

ported and left in perfect condition.
Heating.

Furnish and set on foundations prepared by mason
contractor one No. 352 Boynton Renown furnace, capacity
20,000 square feet, and connect same with 10-inch IX tin
pipes running to parlor, dining room, reception hall, and
9 inch to toilets first floor, and 9-inch pipes to risors to sec
ond floor, as indicated on plans, all to be covered with as
bestos. All pipes to be furnished with suitable dampers,
so heat may be shut off from any one pipe at will.
First floor registers to be japanned 10 x 14 inch ; par

lor, reception hall and dining room. 9 x 12 inch circle
top for toilet ; second floor registers to be 9 x 12 inch
circle top. japanned finish ; all properly connected with
suitable size wall pipes, covered with asbestos.
Connect furnaces with chimney with 7-inch No. 24 gal

vanized iron pipe. Furnish and set one 9 x 12 inch cast
iron door and frame in bottom, at each side of chimney.
All above to be done in a workmanlike manner and

guaranteed to heat the house in zero weather. Furnace
dampers to be so arranged as to be operated from first
floor.

Detailed Estimate of Cost.
The detailed estimate of cost accompanying the set

of drawings is as follows :

BXCAVATINO.
363 yards, including trench and drain, at 30 cents.... (108.90

Total $108.90
MASON'SWORK.

100 perch of stone, laid and pointed, at $2 $200.00
152 square yards cement floor 91.20
14,300brick in foundation and partition in cellar, laid.
at $16 228.80

12.200brick ln chimneys,at $18 219.60
1,570 square yards of lath and plastering. including
lath, at 30 cents 471.00

52 square yards of lath and plastering in attic parti
tion, at 25 cents 13.00

72 square feet of 2-inch flagstonefor cold air flue in
celar. at 10 cents 7.20

14 4x8 inch sandstonesills for cellar windows 14.00
200 lineal feet drain tile, laid 5.00
Pilling in trenchesand outside of main wall 10.00
Terra cotta chimney tops 20.00

Total mason's work $1,279.80
CARPENTERWORK.

16.000feet framing materials, at $19 $304.00
6,700 feet surfaced and jointed sheathing and sub-
floors, at $20 134.00

2.650feet surfaced roof boards,at $20 53.00
2,700 feet matched hemlock for cellar partitions and
attic floor, at $24 64.80

27.000shingles on roof, at $4.25 , 114.75
19.000shingles for sides and gables,at $4 76.00
150 poundsnestManila sheathingpaper, at 6 cents.. . 9.00
1,800feet No. 1 pine siding, at $85 63.00
1,300feet red oak flooring, first story, at 5 cents 65.00
42S feet white maple flooring, first story, at 3% cents 14.98
1,925feet white pine flooring, secondstory, at 3 cents 57.75

Total rough lumber $956.28
MILL WORK.

160 lineal feet water table complete,at 4% cents $7.20
72 lineal feet corner boards complete,at 4^6cents.... 3.24
242 lineal feet belt course, including eaves,cornicesto
porches, at 10 cents 24.20

114 lineal feet eavecornice, including gutter forms, at
15 cents 17.10

264 lineal feet gable cornice. including returns and
belt across front gable, at 12 cents 31.6?

110 lineal feet ridge boards. including 5 finals com
plete 6.90

Materials for porches,not including framing materials,
roof or cornice, with step newels, pedestals and
circle rails, madeup ready to set 169.39

Materials for circle balustrade in front gable, com
plete 9.00

Materials for balustrade over dining room extension,
28 feet 21.00

52 windowsand casements,1% C. C, glared A. D. T.. . 143.27
14 cellar sash 8.63
38 window frames, with pocketsand pulleys madeup
complete 62.00

6 casementframes, made up 7.50
6 window frames for attic. madeup 9.00
14 cellar frames, made up 14.00
4 windows in cellar partition, and frames 10.40
6 set1!ash window trim, put together 10.80
18 sets cypresswindow trim, put together 27.00
20 sets red oak window trim, pnt together 86.00
10 commonstock pine doors, cellar 20.00
2 front doors, veneeredred oak, one light plate glass. . 27.50
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2 vestibule doors, veneered red oak, one light plate
Kiass 27..10

2 toilet room doors, veneeredred oak. Colonial 11.85
2 sliding doors, veneeredred oak, Colonial 20.50
6 doors, veneeredash and red oak 33.75
4 doors, veneeredash and cypress. 22.50
2 doors,solid cypress,one light sheet glass 12.00

All abovefirst floor.
20doors, solid cypress, secondfloor 63.68
2 front door frames and oak trim, complete 5.00
2 rear door frames and ash trim, complete 5,00
6 .-...[.-injide door jambs, ash and oak trim, two sides
put together, complete 19.50

4 sets inside dcor jambs, with ash trim, two sides put
together, complete 12.00

4 sets red oak trim for casedopening receptionhall . . . 50.00
20 sets Inside door jambs, with cypress trim, two sides
f,ut
together, complete 44.00

Ineal feet 9-inch moldedcypress base, three mem
bers 21.60

Materials for front stairs from hall to second floor,
with newels, panels, &c, and first steps built up,
strings boused, complete 174.00

Materials for stairs from hall to toilet, strings housed 6.00
Materials for attic stairs, with railing to attic, com
plete 15.60

4 oak mantelswith grates, complete 160.00

Total mill work $1.520.01
METALANDIRON"WORK.

96 lineal feet 28-inchgutter tin, laid, at 30 cents $28:80
104 lineal feet 14-inch valley tin, laid, at 12% cents.. 13.00
200 feet tin roofing, at 7 cents 14.00
100 lineal feet of 3-inch conductor, with crooks and
elbows, complete,at 18 cents 18.00

12 gas pipe porch supports, at $1.25 15.00

Total metal and Iron work.... $88.80

Section through Staircase on Line It R of the Elevations.
Scale, I Inch to the Foot.

Elevation of Sliding Doors, Showing Style and Trim.—Scale, %
Inch to the Foot.

u

DOOMTOTOILET
Elevation of Main Stairs and Side of Hall as Viewed from the Parlor.— Scale, Vi Inch

to the Foot.

Stair Baluster.— Base.—Scale, 3
Scale,1%Inches Inches to the
to the Foot. Foot.

Miscellaneous Constructive Details of First- Prize Design in Competition in "Double" or "Twin" Houses.

58 lineal feet %-inch cypress matched and beaded
wainscoting, 4 feet high, with cap and base, com
plete 16-TO

100 lineal feet % i 3 inch beadedcypress wardrobe
strip for closets 1.50

36 lineal feet 16-inch pine shelving for closets 1.68
12 cypress wall angles. 4 feet long, turned 8.00
260 lineal feet 9-inch led oak base, three members.... 11.05
600 lineal feet 2-inch picture molding 6.00
24 lineal feet 9-inch ash, three members,pantry 1.38
76 lineal feet 94-inchmatchedand beadedash wains
coting. 3 feet high, with cap and base, complete,
for kitchen 16.44

36 lineal feet 94-inchmatchedand beadedwainscoting,
4 feet high, with cap and base,complete,for toilet 9.09

Materials for two pantry dressers, with drawers and
.flour boxes made up 43.76

Materials for rear stairs from kitchen to secondstory. 17.14
4 red oak turned wall angles 1.00
Material for rear stairs from kitchen to landing and
laundry to cellar and outside steps 20.98

RECAPITULATION.
Excavating $108.90
Mason work 1,279.80
Rough lumber 956.28
Mill work 1.520.01
Metal and iron work 88.80
Rough hardware 48.00
Finished hardware 165.00
Heating, complete 268.00
Plumbing, including all drain tile laid, complete 495.00
Lighting and fixtures, complete,including electric bells 168.00
Painting and finishing : 375.00
Carpenter work 937.80

Total $6,410.59
2 steel ranges for kitchen $85.00
2 cast ranges for laundries 75.00
The builder's certificate was signed by Frank Harri

son of Tenn Yan, N. Y.
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Expediting Foundation Work.

(With Supplemental Plate.)
A novel method of getting rid of dirt in excavating

for foundations is being employed by S. Krug, who has
the excavating contract for the foundations for the new
portion of the First National Bank Building, Chicago. In
stead of drawing the wagons up an incline, through the
soft soil of the foundation, requiring four to six horses to
get the load to the street level, the wagons are driven on
to a platform at the street level, the horses are unhitched
and a wagon is picked up by a jib crane and lowered to the
exact point where excavation is being done. The wagon

is quickly loaded, and is hoisted by means of the crane up
to the platform, as shown in one of our half tone supple
mental plates, when the horses are hitched and the load is
carried off with the minimum of effort. In order to provide
against the possibility of the wagon slipping from the
chains which hold it during the hoisting operation, the
loops are passed between the spokes of the four wheels

CEMENTPILE '

Showing How the Cementis Put ln Place.

Expediting Foundation Work.

and over the hubs. This method is expediting the re
moval of dirt to such an extent that the whole founda
tions, covering 110 feet by about 200 feet, will be com
pleted in about 60 days from the inception of the work.

A portion of the excavation is 23 feet below street level,
and the general excavation is 15 feet.
Another interesting feature of this foundation is the

speedy method of forming the cement piling upon which

the building will rest. Ninety-four wells running down to
rock 105 feet below street level are being sunk, the wells
being sheathed with wooden staves held in place by heavy

steel hoops on the inside. When the well is completed to

bed rock a chain is hung down one side of the well and

buckets are hung onto this chain by means of hooks that
engage links of the chain, all as shown in the illustra

tion presented herewith. These hooks are so placed on

the side of the bucket that buckets are in close touch with

each other, making a continuous flexible pipe. The buck

ets are 5 feet long, 6 inches in diameter, and are made

from galvanized sheet steel. At the top of the well a ce
ment mixer, driven by a pony engine, is at work, and as
rapidly as a crew of eight men can shovel the material
into it, it automatically dumps the mixed ingredients into
a hopper at the top of the continuous line of buckets, and
operators at the bottom of the well seize the bottom
bucket of this " flexible pipe line

" and swing it where

they desire, depositing the material evenly around the
bottom of the well and tamping it as it is deposited. in
this way John Griffiths & Son, the contractors, say that
they can make a cement pile in one-eighth of the time
that would ordinarily be required by means of the single
bucket lowering the materials to place. The wooden
sheathing is removed as the work progresses, to be used
in the next well.
D. H. Burnham & Co. are the architects, and to them
is given the credit for the continuous bucket device, while
the method of hoisting wagons is said to be original with
Mr. Krug

♦-<-•

Law Covering Ventilation of School Houses

After long continued and persistent effort on the part
of those interested in the proper ventilation of buildings,
more especially of school houses, the New York State
Legislature passed in April what was known as the Davis
bill, providing for the ventilation of school buildings. Its
principal clause reads as follows:
1. No school house shall hereafter be erected in any

city of the third class or in any incorporated village or
school district of this State, and no addition to a school
building in any such place shall hereafter be erected, the
cost of which shall exceed $500, until the plans and
specifications for the same shall have been submitted
to the Commissioner of Education and his approval in
dorsed thereon. Such plans and specifications shall
show in detail the ventilation, heating and lighting of
such buildings. Such Commissioner of Education shall
not approve any plans for the erection of any school
building or addition thereto unless the same shall pro
vide at least 15 square feet of floor space and 200 cubic
feet of air space for each pupil to be accommodated in
each study or recitation room therein, and no such plans
shall be approved by him unless provision is made there
in assuring at least 30 cubic feet of pure air every min
ute per pupil, and the facilities for exhausting the foul or
vitiated air therein shall be positive and independent
of atmospheric changes. No tax voted by a district meet
ing or other competent authority in any such city,
village or school district exceeding the sum of $500 shall
be levied by the trustees until the Commissioner of Edu
cation shall certify that the plans and specificatioins for
the same comply with the provisions of this act. All
school houses for which plans and detailed statements
shall be filed aud approved, as required by this act, shall
have all halls, doors, stairways, seats, passageways and
aisles, and all lighting and heating appliances and ap
paratus, arranged to facilitate egress in case of fire or
accident, and to afford the requisite and proper accom
modations for public protection in such cases. All exit
doors shall open outwardly, and shall, if double doors
be used, fasten with movable bolts operated simul
taneously by one handle from the inner face of the door.
No staircase shall be constructed with wider steps in
lieu of a platform, but shall be constructed with straight
runs, changes in directions being made by platforms. No
doors shall open immediately upon a flight of stairs, but a
landing at least the width of the door shall be provided
between such stairs and such doorway.

New Hotel for Brooklyn.

The contracts have recently been awarded for the
erection on the site of the old Pierpont House, at Mon
tague and Hicks streets, Brooklyn, N. Y., of a hotel struc
ture, which is estimated to cost in the neighborhood of
$1,500,000. The hotel will be of fire proof construction, 12
stories in hight, the walls being of granite and fancy
brick, with terra cotta and limestone trimmings. There
are to be 450 rooms in the building and 250 bathrooms.
A feature of the second floor will be the banquet hall,
which will seat 500 people and have a floor area of over
5000 square feet. The new hotel is to be known as the
Woodruff, after ex-Lieutenant-Governor T. L. Woodruff,

one of the stockholders. The contract for the construc
tion has been secured by the Thompson- Starrett Construc
tion Company, and it is expected to have the work com
pleted in the course of a year.
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WIND BRACING OF BUILDINGS.
By F. E. Kinner, Consulting Architect.

IX
is generally considered that buildings of substantial
masonry construction with permanent partitions do

not require any special wind bracing unless the hight ex
ceeds one and one-half times the width of bases, and for
bights of from one and one-half to two times the width
of base what bracing is required can generally be pro
vided by a few brick partitions, or by substantially
braced wooden partitions.
Frame buildings are not as rigid as those with ma
sonry walls, but a well framed wooden building having
cross partitions extending from first floor to top story,
and not over 18 feet apart, will not require special brae-

if I.

i U,

, ,

„ 1
Fig. 1.—Plan of Walls and Partitions.

assume that the building is exposed to the wind on both
sides.
The first step is to decide on the wind pressure per

square foot. It is customary to figure wind stresses on a
basis of 30 pounds per square foot of vertical surface.
The actual pressure on buildings often reaches 40 pounds
and sometimes 50 pounds, but it is generally assumed
that the natural stiffness of the building will care for all
wind stresses above 30 pounds. It is also assumed that
the wind pressure will be concentrated at the floor lines,
in the same way that the loads on a truss are concen
trated at the joints.
These wind loads will be represented by the arrows
P„ P„ P„ &c, in Figs. 2 and 3. The wall area contribu-
tary to P, will be equal to the distance down from the
top plus one-half the distance to P3 times the length of the
building ; the area contributory to P3 equals one-half the
distance from P, to P, times length of building, and so on.
The contributary area multiplied by 30 pounds will give
the pressure in pounds. In this example we will as
sume that the wind pressure on the end panels is re
sisted by the ends of the building, and that only the six
interior panels need be figured for wind load.
P1 will then be equal to 2T + 7' x 84' x 30 pounds =

22,680 pounds. P, will be equal to 7' + 5' x 84' x 30
pounds = 30.340 pounds.

>,-!
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4THFLOOR

Fllf. 2.—Section.

Wind Bracing of Buildings.

ing unless the hight exceeds one and one-half times the
width of base. If the building has high stories and few,
if any, partitions some form of bracing will be desirable,
if not absolutely necessary.
For frame buildings having a hight two or more times

the width of base some provision should be made for
wind bracing. The method of computing wind stresses
can best be explained in connection with an example.
Example of Winn Stresses ann Bracing. —Let. Figs.

1 and 2 be the plan and cross section of a long and nar
row dormitory or rooming house. The floors of such a
building should be supported by posts and girders, as in
dicated in solid black. There would, of course, be no ne
cessity for bracing the building endways, so all we need
to consider is the cross bracing of the building. We will

There are two methods generally adopted for interior
bracing : First, by diagonal systems, placed in partitions ;
and, second, by knee braces.
Both systems require continuous posts from basement
to top story, and struts or girders in each floor, connected
to the posts. In the diagonal system the struts in the
floors are connected by diagonal rods or bars, provided
with turnbuckles as in Fig. 3. With the knee brace sys
tem the struts are connected to the posts at each end
by knee braces, or in steel buildings by gusset plates,
which must be capable of resisting both tension and com
pression.

Knee bracing requires posts in outside wall as well as
interior columns.
The diagonal system is considered the most economical
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when it can be employed—i. e., when it will not inter
fere with the interior arrangement of the building.
Diagonal Systems should be symmetrically located

in relation to the plan, so that there will be no tendency
to twist. In the building in question we will locate
diagonal systems in the partitions at A, B, C and D of
Fig. 1.
A diagram of one system is shown in Fig. 3. The

struts S„ S2, S„ &c, will be in compression, also the lee
ward columns, C„ C2, C„ &c, while the diagonals and the
windward columns will be in tension. With the wind
from the left the diagonals shown by the full lines will
be brought into action, and with wind from the right
those shown by the dotted lines will be needed. As the
wind may blow from either direction, both sets of diag
onals will be required, and all columns must be capable
of resisting tension and compression.
If the building in question were built of frame there

should be a post in the outer wall opposite each strut, and

Load P, = 11' X 84 X 30 lbs. = 27.720lbs." P, = 13' X 84 X 30 " = 32,760 "
Stness in Stnuts (Compression) :

Fig. 3.—Diagram of Wind Bracing.

Wind Bracing of Buildings.

both the exterior and interior columns should be spliced
so as to be continuous from bottom to top, the struts and
girders being supported by steel brackets bolted to the
posts. The most practical construction is to make the
struts S„ S„ &c, of two pieces, so that the diagonals may
pass between them and be attached to a pin bolt. In
steel building.T » Mir of channels are commonly used for
the struts.
The stresses in the different members of a diagonal

system are computed as follows, the dimensions being
those shown on Figs. 2 and 3, P,, P„ &c, representing
the entire wind load from X to Y of Fig. 1 :
Loads :
Load Pi = V + 2' X 84' X 30 lbs. = 22,680lbs." P, = 5' + 7' X 84 X 30 " = 30,240 "
" P, =: 10' X 84 X 30 " = 25.200 "- P. - 10- X 84 X 30 ,' = 25.200 "

Comp. 1a Si = Pi = 22,680lbs." ' s,= Pi + P. =: 52,920 "
" ' s■= Pi + Pi + P. — 78,120 "
<< ' s, = Pi + Pa + P. + P. 103.320 "u ' 8,= Ti + P. + P. 4- P. + P. = 131,040 "
" ' s,= Pi + P, + P. + P. + P. + P. = 163,800

',

Stress in Diagonals (Tension)
Lbs.

D,« 19.1
Tension in Di " stress in Si X = 22,680X = 33,340

a
D,

13
16.4" D, " 8, X = 52,920X = 66,680

a 13
16.4" D, " s, X = 78,120X = 98,430

a
D,

13
16.4" D4 — " 8. X = 103,320X - 130.180

a
D5

13
17.7", " D, — " s. X = 131,040X = 178,210

a 13
19.1V." D. = " " s. X = 163,800X = 240,790

a 13
Stress in Leeward Columns (Compression):

Comp. in Ci — stress in Si X
a

24.400lbs.

6.

a
ii i C, = • . S, X + stress in C, = 65,150

"

.. . C, - . .. S, X +
', " C, = 125.300 "

a

.. . ct- 4 H St X + " " C, = 204,850 "
a
65

a
.. . C„ = . .. S, X + " " c, =: 325.800

"

b... . C. = S, X + " " c. = 502,170
"

Tension in c -: comp.ln C in c2— comp.in C* and so on.

•The length of Di. D,, &c, should be taken. D^ a and fr
should all be in the same unit of measurement,either feet or
inches.
These stresses are the totals for the entire six in

terior panels, and if we use four sets of bracing, as at
A, B, C and D, the stresses for each of the four systems

will be one-fourth of those given above.
If we were to use still another set of bracing at E,

then the stresses for each system would be one-fifth of

those found above.
Comparing the formulas for the stresses, it will be

seen that the stress in any strut is equal to the wind load

at that floor plus all of the loads above, also that the col

umn loads accumulate rapidly toward the bottom.

In proportioning the parts of a wind brace system it
is customary to allow greater unit stresses than are

used for ordinary live loads. Thus the diagonals are gen
erally proportioned to a unit stress of 20,000 pounds to

the square inch.
The compression in the leeward columns must be

added to the usual live and dead loads, to get the size of

the column.
Thus with four sets of wind bracing, the compression

in one first-story column, from the wind pressure, will
be 125,540 pounds. Allowing 80 pounds per square foot

of floor for dead and live loads and partitions and 60

pounds for roof and upper ceiling, the load produced-

thereby on the first-story columns will be 66.550 pounds.
Therefore the columns must be proportioned to resist

125,540 + 66,550 = 102,090 pounds. A smaller factor of
safety may be used, however, than ordinarily.

With the wind from the left, the columns at d and et
Fig. 1. will be in tension, and with the wind from the
right those at f and g will be in tension, and, according

to our figures, the tension due to the wind load will be
greater than the compression from the floors and roof. If
this condition really existed in the building it would be

necessary to anchor the lower columns to the foundations.

ln a building such as we are considering the writer does
not believe that this is necessary, although if the building

were built of frame it would be advisable to anchor the
outer columns to the foundations.

To Finn Whether There is Danger or a Builning
Being Overturnen. —There is sometimes danger of nar
row and tall frame buildings being overturned by the

wind, and to determine whether such danger exists, mul

tiply the area of the entire side of the building by 30 or

40 pounds (according to the exposure), and this product
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by one-half the hight of the building, and divide by one-
half the width of the building. If the quotient is greater
than the weight of the building, there is some danger of
its being overturned.
Example.— The area of one side of the building shown
by Figs. 1 and 2 = 74' x 114' = 8436 square feet. Mul
tiplying by 30 pounds per square foot, and that product
by one-half of the hight, or 37 feet, we have 9,363,960
pounds as the moment tending to overturn the building.
Dividing this moment by 18% (one-half of the width) we
have 506.160pounds.
The weight of the building is equal to the weight of
the walls, floors, roof and partitions.
For a frame building the walls may be figured at 20
pounds per square foot, the floors, including partitions, at
40 pounds, and the roof and ceiling at 40 pounds.
In this building there are 302 x 74 feet of wall, equals

22,348 square feet, which, at 20 pounds, will equal 446,-
960 pounds.
The five floors and roof, including partitions, will
weigh about 36x113x40x6 = 976,320 pounds, and the
total weight of building, neglecting first floor, will be
446,960+ 976,320= 1,423,280pounds, and as this greatly
exceeds the quotient found above, there is no likelihood
of the building being overturned.
Frame buildings without cross partitions should be

braced by knee braces, when the hight of the building
exceeds the width. Fig. 4 shows one method of bracing
mill buildings.
The above covers in a general way the method of fig

uring wind stresses, although there is very much more
that can be said on the subject. The wind bracing of
skeleton steel buildings is ably discussed by J. K. Freitag
in his excellent work, " Architectural Engineering."

CONSTRUCTION OF LIME KILNS.
By Ellis B. Noyes, C. E.

BEFORE
giving a description of any kiins, a short con

sideration of the nature of limestone and of the
change effected by burning it may be of interest. Lime
stone occurs in nature of all degrees of purity, though
that with less than 1 per cent, of impurity is very rare.
Pure limestone is a carbonate of lime, and Is composed of
56 parts by weight of oxide of lime and 44 parts of car
bonic acid or carbon dioxide. The impurities commonly

Fig. 1.— Style of KiIn Com
monly Used In Europe and
the United States.

! and 3.—Sectional Ele
vation and Plan at Another
Form of KiIn. Fig

cent, of its weight in burning and decreases in volume
16 to 18 per cent. Since nearly one-half of the limestone
passes off in burning, the per cent, of solid impurities in
the quicklime is nearly double the percentage which the
same impurities formed in the stone before burning. There
is also a certain amount of water in the limestone, which
varies with the density and character of the rock, the
length of time it has been quarried, &c. In chalk and
marl the moisture may reach 40 per cent., in which ease
the resulting production of quicklime would be only
about 30 per cent. The denser a limestone is the harder
it is to burn and the more fuel it requires, but, on the
other hand, the better the quality of the lime.
In burning limesone the temperature should be main

tained as constant as possible, avoiding both overburning
and underburning. The quicker lime is burned at the

4.—Type of Kiln Used In France.
Figs. 5 and 6.— Sectional Elevations of a Flame Kiln

Near Rutland, Vt.

Construction of Lime Kilns.

present are silica, alumina, iron, magnesia and organic

matter. When the limestone is to be burned to make
quicklime, those limestones containing alumina or alu

mina and silica combined in the form of clay should be

avoided, since in these a sintering is very apt to occur,

and this should in all cases be strictly avoided. Iron in

any quantity will discolor the lime, and magnesia in ex
cess of about 10 per cent, makes a meager lime. Accord
ing to the character and amount of impurities, limestone
grades into magnesian limestone and dolomite on the one

hand and into cement rock on the other.

Limestone when subjected to heat begins to part with
its carbonic acid at 750 degrees F., and the whole of the
acid and vapor passes off at from 1300 to 1400 degrees F.,

which is a bright red heat. A pure limestone loses 44 per

highest permissible temperature the denser will be the
quicklime and the more readily it will slake. The time
required for burning depends on the density of the stone,
the size of the lumps and the amount of moisture. Moist
ure aids and hastens the burning, as the carbonic acid
passes off more freely in the presence of steam. Coal
high in sulphur should not be used, as the sulphur unites
with the lime and forms calcium sulphate. This combines
readily with any alkalies that may be present, and the
alkaline sulphates being soluble cause the white efflores
cence so frequently seen on bricks. This white coating
may also be caused by the presence of soluble sulphates in
the clay.
It is quite possible to burn lime over an open fire, and

a rude pile of logs burning in the open air with the lime
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stone thrown on the top has frequently been made to an
swer. Of all known methods of burning this is the most
expensive in the consumption of fuel.
Fig. 1 is the drawing of a kiin given by Gillmore in

his treatise on cements, and stated by him to be common
ly used in Europe, and with slight modifications in the
United States. The writer has seen them in Pennsyl
vania built of rough rubble masonry without mortar and
cruder in general construction than the drawing shows.
The chamber is cylindrical. It is known as an intermit
tent kiin, because each charge is burned as a whole
and the kiin is allowed to cool off before another charge
is put in. The fuel used in this kiin is wood. It is most
frequently built on the side of a bill, so that access to the
top is easy. In loading it the largest pieces of stone are
selected and formed into an urch ; and above this the kiin
is filled by throwing the stone in loosely from the top,
using the largest pieces first, and finishing with the small
er pieces, which are piled above the mouth of the kiin.
The fuel is fed in through the arched opening at the side.
It is necessary in kiins of this class that the heat

should be applied gradually, rince a too rapid elevation of
the temperature might cause much of the stone to break

Fig. 7.— Plan of Flame Kiin
with Elevation of Fire Door
Shown at the Bottom of
the Cut.

Hopper.

Fig. 8.—Sectional Elevation of
Glens Falls. N. Y.

Construction of Lime Kilns.

up into small pieces and choke the draft, or eveji cause
the downfall of the arch. Since the walls of the kiin, as
well as the charge, must be heated each time the kiin is
loaded, and cool down each time the charge is drawn out,

the kiin is very wasteful of fuel.
Figs. 2 and 3 show a perpetual kiin, also given by

Gillmore as in common use in Europe. The fuel used is
coal. There are three openings, a, a, a, for drawing the
quicklime, these openings being provided with doors for
regulating the draft. The fire is started by a layer of
light wood and wood, then coal, and then layers of lime
stone and coal alternately until the kiin is filled. As the
stone is burned and drawn out at the bottom additional
layers of limestone and coal are supplied at the top, the
kiin being kept continually full. The quicklime may be
drawn three or four times in 24 hours. Gillmore says :
" A kiin of this form and of the dimensions indicated
ought to yield about 000 cubic feet of quicklime every
24 hours, with a consumption of about 2 tons of coal."
Fig. 4 is a drawing given by Caudlot in his work on

cements as a type of the kiins used in France. This kiin
is provided with cooling chambers, under which there are
arched passages into which wagons can be run, and the
cooled quicklime can be dumped into these wagons
through gates provided for that purpose.
Figs. 5. 6 and 7 show a flame kiin measured by the

writer near Rutland, Vt. This kiin, as also those of Figs.
4 and 8. is lined with fire brick. The arch over the ash
pit is also of fire brick, the floor of the fire chamber be
ing laid open so as to allow the ashes to drop through.
The ash pit door is 12 inches wide and 10 inches high.

Fresh stone is continually fed in at the top as the quick
lime is drawn out at the bottom. The quicklime is
dumped into wagons through sliding doors, which are
worked by a lever on the face of the opening. These
sliding doors are kept closed, except when dumping, the
draft being regulated entirely by the fire doors.
Fig. 8 is a flame kiin given in the Bulletin of the

New York State Museum on the " Lime and Cement In
dustries of New York " as a form used in Glens Falls in
that State. The body of the kiin is circular in form, and
there are two fire chambers, one on each side, with ash
pits under them. The draw pit has a door which is kept
closed except when quicklime is being drawn out, the
draft being regulated entirely by the fire doors. The fuel
used in this class of kiins is wood.
I am largely indebted to the Bulletin of the New York
State Museum, above referred to, and to Gillmore's work
on cements for the material of this article.

♦■»

Model Workingmen's Houses.

The housing of workingmen is a subject which has
engaged the study of a great many careful thinkers at
different times and in different countries. Nearly every
large manufacturer likes to see his employees well taken
care of, and. as far as the men will allow him, takes an
interest in putting up tasteful, well-arranged houses for
them. The extent to which we in this country can profit
by the experience abroad in these lines is not very large,
says a writer in a recent issue of the Brickbuildcr. In
the cheaper houses in England the bathroom facilities
are extremely primitive. The idea of a tub being sunk in
the floor of the kitchen near the hearth and covered by a
standing or draining board may meet the requirements of
the English laborer, but would surely not answer in many
of our manufacturing towns. Furthermore, in figuring
out the returns from these workingmen's houses evidently
the land is not considered at all and nothing is allowed
for depreciation, and even our most philanthropic mill
owners would be hardly satisfied with an investment of
that sort.
There is one point about these English cottages, how

ever, which is certainly deserving of imitation by us,
and that is the use of brick for the external walls. The
average workingman's house hereabouts costs from $1200
to $1500 for five rooms and bath. Usually the houses are
built for two families, one above the other, making the
total cost for the house itself in the vicinity of $3000.
i'pon such houses there does not seem to be a great deal
c:f difficulty in obtaining a return of $500 a year, which
will easily net nearly 6 per cent. Now, if our philan-
thropleally inclined mill owners could feel disposed to
pay the slight additional advance in cost for constructing
the outside walls in brick, which for the average house
probably would not exceed $200, while the income de
rived therefrom would probably not be at all increased,
the cost of repairs would be diminished, the life of the
structure would be greatly increased, and the resulting
appearance to the community would be vastly better.
It has been our fortune to visit many of the working-

men's colonies in the United States and in foreign coun
tries, and the difference between what is expected here
and what is found abroad is that, generally speaking, the
foreign colonies present a very attractive external ap
pearance, especially in England and in Italy, and are
more or less surrounded by judicious planting^ but the
personal comforts of the interior are quite restricted, and
the arrangement of rooms is what we should call decided
ly crude. In this country, on the contrary, our working-
men have a good bathroom with open plumbing and a
very attractive interior, but the exterior aspect of our col
onies is usually most hopelessly uninteresting, and there
is seldom much attempt at gardening or planting of any
description. Where our workingmen's houses attempt to
bo picturesque they generally hopelessly fail. The Eng
lish cottage is reduced to its simplest factor—the wall of
brick full of texture, a simple, unbroken roof and a lot
of green foliage and flowers. These give the picturesque
grouping which every visitor admires, and if we can only
couple our internal arrangements with English external
simplicity and charm our workingmen's dwellings ought
to be models for the world.
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CORRESPONDENCE
Replying to Criticism of First-Prize Design lu Two-

Family House Competition.
From R. B. McEachern, Savannah, Go.— Replying to
the comments of "A. E. C." in the May issue on the first

prize design in the two-family house competition, I will
say that the guttering of the main roof is plainly speci

fied under the heading of "tin work," while the porch
cornice gutters are plainly detailed as well as specified.

The second point in his comments— that is, the lack

of deafening between the two apartments—is well taken
and is a refinement easily included and advisable. Local
usages and requirements would vary the building

methods very much to suit the particular locality in

which it may be proposed to erect this house. Here and

further South, the entire basement, the heating ap

paratus and the vestibules would quite likely be omitted.
Open fire places would be used and the space under the

house well ventilated. in Southern Florida and Cuba
the storm sheathing and paper would be omitted from
both walls and roofs and the siding applied directly to
the studding, and the shingles would be laid on shingle

lath. The frnme would be stiffened by cutting in wind

afterward. Has this painting before laying anything to
do with their failure? Some of our standing seam roofs
are equally as bad at times. Will those readers who
have had experience with various roof coverings give
their views for publication and tell where the fault lies,

also tell how, in their opinion, tar and gravel compare
with other roofing materials for flat roofs of large area?
Note.—With no desire to anticipate the discussion

on this topic which we feel sure our readers will pro
mote, we suggest to our correspondent that his trouble
is without doubt largely due to the quality of the tin, as
the painting on the underside before laying is in no sense
a detriment, but may in many instances prove a decided
advantage, depending, of course, upon local conditions.

Drklgns for Gambrel Roof Construction.
From A. P. L.. Schenectady, A". Y.—In reply to the

inquiry of " F. F. B.." Slippery Rock, Pa., which appeared
in a recent issue, I send herewith a drawing showing
two styles of gambrel roof construction which I trust
nay prove of interest. The span is 50 feet. The drawing

3'X4" ^k: 3X4

Designs for Oambrel Roof Construction.

braces wherever practicable, and quite likely wire

screening would be used on the porches.
My lookout in the present case was to comply as com

pletely as possible with the conditions laid down in the

competition, and I was immensely gratified that in so
general a problem my solution was given the preference.

The comments of "A. E. C." will apply equally to the
second-prize design, and yet in my opinion will detract
nothing from that excellent design as a whole.

The committee to whom the various designs in com

petition were submitted for award must have been puz

zled many times during their deliberations to be fair to
all the many contestants and to give just the proper

weights to the various claims of excellence offered. The
draftsman, too, who prepared the drawings for printing

in your journal deserves praise for unusual faithfuiness

in reproducing the originals and great clearness of exe

cution in his work. It would ife very interesting to me.
and doubtless to others, to know something of the

methods employed in this class of work.

so clearly indicates the method of framing suggested
that extended description would seem to be unnecessary.

Can Tin Roof« of Large Area Re Made Satisfactory ..
From V. C. F.. *.'/. Joseph, I11— I would like to ask

the readers if tin roofs of large area can be made satis-
factory? We have several here of the best tin put on by

first-class tinners, but all of them have to be repeatedly

repaired in order to prevent the buildings becoming un-

tenantnble. Some were painted on the underside before

laying and all were kept painted on the top surface

Designing Retaining Walls of Concrete or Stone.
From Sa>tobd E. Thompson, Newton Highlands,
Mass. — In the issue of the paper for May. there is an in
quiry from " G. A. C." in regard to a design of retaining
walls of concrete or stone. In reply, I would say that a
common rule among engineers is to design a stone ma
sonry wall so that the thickness of its base is about % of
its hight, with the back of the wall vertical and the face
of the wall on a slope of not more than 1'4 inches to the
foot. A wall 8 feet high would thus be 3 feet thick at
the base and 2 to 2% feet thick at the top. A concrete
wall may be made slightly thinner than this, even if it
has no reinforcement, by spreading the base, which can
be conveniently done by stopping the sheeting of the form
8 inches or 1 foot above the level of the bottom of the
trench, so that the concrete will flow out under it, as
shown in the sketch of the thin reinforced wall in the
article on " The Elements of Concrete Work," which ap
peared in the issue for March of the present year. A
" surcharged " wall, that is. one against which the earth
is piled above the level of the top, must be thicker than
the proportions given.
Steel reinforcement in retaining walls is of little

value unless the wall is short or is supported at the
top, as well as at the bottom. Retaining walls are oc
casionally built with buttresses, that is, short walls, at
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intervals projecting from the face of the long wall and
at right angles to it, or counterforts, which are similar
projections on the back of the wall so designed that they
receive the weight of the earth filling. Tbe counterforts
must be tied to the face with imbedded steel rods. The
advantage of such special construction, that is, the use
of buttresses or counterforts, is to divide the wall into
short lengths, which may be built as thin reinforced slabs,

instead of being heavy enough to resist by weight the ten
dency to slide or overturn. Such special design, with
buttresses or counterforts, is safe and economical only
when the thickness of the different parts are accurately
calculated, and it should not be attempted by any one
who is not familiar with the principles of engineering de
sign.

.limiting a Five-Pointed Star with the Steel Square.
From M. T., Sentinel Butte, N. D.—I am sending

sketches of a five-pointed star, and showing the figures to

/ /

Wind Bracing of Building.
From J. C. B., Glenxcood, Mich.—Will you state briefly

through the columns of the Correspondence department
how the wind stresses on the sides of a building are esti
mated? I have a structure I wish to brace properly,
while still observing a strict economy in the use of tbe
timber.
Xote.—The question raised by our correspondent is a

rather broad one for consideration in brief space, but
we present in another column an article on the wind.
bracing of buildings from the pen of F. E. Kidder, the
well-known consulting architect, which we think will
meet the requirements of the case.

Dividing Diameter Into Five Equal Parts.

Strengthening a School Building.
From D. P. B., Redford, N. Y.—Referring to the letter
of " W. H. W.," Campbelltown, N. B., in the February
issue, be should be able to determine if there is a buige
anywhere in the school building in question. If there la,
it is only a common occurrence, caused by the load on tbe
outer edge causing it to sink faster than the inner edge.
I have some girders on my bands which have rolled be
cause the partition on the under side is on one edge and
the joists are on the opposite edge. There is only one
remedy for the school building. The wall must be under
mined 30 inches at least. As fast as the work goes on
run railroad rails about 8 feet long under the wall, plac
ing them about a foot apart. Rest the inside end on a
wide timber along the inside of the wall. Place a similar
timber outside the wall in a trench 5 feet below the bot-

Fig. 2 and Fig. 3. Diagrams Showing Numbers to Be Used onthe Steel SquareWhen the Diameter Is Given.

Making a Five-Pointed Star With the Steel Square.

be used on the steel square when the diameter is given. I
am sending one in answer to

" C. V. F.," where the diam
eter is divided into five equal parts. In doing the work
use the diameter as radius and describe the arcs. Draw

a line where they intersect through the second division

point until it intersects the circumference, and where it
intersects the circumference will be one-fifth of it. The
other sketches, Figs, 2 and 3, so clearly show the num

bers used on the steel square that further description

would seem to be unnecessary.

tom of the wall. Set jack screws on this, and then an
other timber on top of the jacks, with the outer ends of
the rails on the last timber. Jack up, tighten the rods
and fill under the wall, burying the rails, with concrete
30 inches deep by 6 feet wide. Take abundant precautions
by cutting a stone out between each two windows near the
brick, having a stone at the top, and shore up, placing a
jack at the bottom of each shore. All the jacks should be
such as will stand any strain. There is no need of fear.
The building cannot only be raised, but can be moved

From G. h. G., Enid, Okla.— Replying to the inquiry

of "C. V. F.," regarding a method of drawing a five-
pointed star, I would suggest that he first draw a straight
line and select a point for the center of the star. Lay on

the steel square with the 6%-inch mark of the tongue at

this point, and with the 19-inch mark of the blade on the

line. Draw a line along the tongue, extending it so that

the square may be used in the same manner on this line.

Repeat this operation four times, and the result is the

five points, or centers. It is easy to measure the required
radius on these points from centers and outline the star.

" Compo-Board " aa a Substitute for Lath and Plaater.
From J. O. J., Deer Creek, Minn.—I should like to

know through the columns of the paper what some of the
readers think of " compo-board " as a substitute for lath
and plastering. There are two kinds of compo-board, one
being water-proof and the other not. Will some of the
readers who have had practical experience in the use
of the material express their views as to its merits as a
wall lining?

Suggestions for a Dumb Walter.
From J. C. B.. Glenicood, Mich.— Will some of the

readers furnish for publication a sketch of a simple form

of dumb waiter to run from the first floor to the cellar,

a distance of say 11 or 12 feet, more or less?

Planed or Sawed Joints In Finished Work.
From C. A. W.. Port Jei-vit, N. Y.—In the May issue

of the paper, "Curious." of Newport, Ky., asks with re
gard to planed or sawn joints in finished work. To my
mind a sawed joint is the best, but always back off to a
feather edge, or rather 1-16 inch off face of member, so as
to leave no danger of any dampness to swell the back of
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the member joined. It will always leave a good tight
joint on the face. A sawed joint is easier to make, but it
should always be backed off with a chisel or jack-knife.

Setting PrUmatlc Corrugated Glass.
From A. P., Victoria, B. C.—I read with more than
usual interest the article on house glazing which ap
peared in the April number, and I am prompted to pro
pound a few questions on the subject of glass. I have
lately had charge of some work at a hospital, and among
other things was a room built for operations. The sides
and roof were covered with prismatic corrugated glass,

matic and corrugated glass, it may be stated that they are
two distinct products, and one cannot possibly perform

the functions of the other. Corrugated glass merely per

mits the light to pass through in straight lines, whereas
prismatic glass is designed when properly used to refract,

transfer and diffuse light. We place the inquiry of our
correspondent before our readers, and shall be glad to
have those experienced in the installation of glass of the
character indicated freely express their views.

Preventing; Porch Roof from Sagging.
From Mac, Savannah, Oa.—Referring to the sagging

curved porch plate problem in the March number, I
notice that all those offering suggestions seem to be will
ing to leave "C. C. H." in the "consomme" if his porch
happens to have open framing and not ceiled level under
neath. Allow me to suggest that the correspondent bolt
the corner rafter to the house corner and to the plate at
X, and if properly done the plate will not sag, because
the strains are transferred by the bolting to the fixed
point afforded by the house corner and the porch posts.
If the plate is to be boxed, extend the runs of boxing
well past the posts into the straight runs, which will
afford additional stiffness. The whole practice, however,
of the projecting curve should be avoided because of the
undesirable effect to the eye of insufficient support. It is
not usually necessary that posts be located opposite the
house corner. I prefer to place a post at 45 degrees to
the house corner or else two posts divided on the curve to
relieve the effect.

Front Elevation.

Elevation for "J. W. H.'»" Floor Plans.
From S. P. B., Smethport, J'a.—I send herewith front

and two side elevations, in reply to the inquiry of " J. W.

Side (Right) Elevation. Side (Left) Elevation.

Elevations for " J. W. H.'s " Floor Plans.—Scale, 1-16 Inch to the Foot.

which in cross section has very much the appearance of
saw teeth. The glazier put in this glass with the lines of
the ribs or points running horizontally. A few days af
ter the work was done a critic came along and said the
lines should run vertically. I should like very much to
have some one who has had experience tell which way is
the correct one ; also which will give the better light from
a slanting roof— the prismatic corrugated glass or the
plain corrugated.
A7o<e.—In the installation of glass of the character in
dicated by our correspondent there are many things to be
taken into consideration in order to obtain the very best
results. Among the points which might be mentioned are
the angle of the prisms, of which there are many kinds,
and the exact pilch of the skylight in which the glass is
placed, all of which govern absolutely the thorough dis
tribution of light. Just what the proper angles may be
can best be determined by a person who has had experi
encewith setting prismatic glass and who would be thor
oughly familiar with all the conditions governing the par
ticular case in question.
With regard to the question raised concerning prls-

H.," Lynbrook, L. I., which appeared in the February

issue.

Plans Wanted for a Library Building.
From S. P. B., Smethport, Pa.— I would like to see

published in Carpentry and Building the plans for a
library building about 33 feet wide and 60 feet deep,
three stories in hight ; the first story, to be of broken
Ashler stone and the second and third stories of brick,

with stone trimmings. The first floor is to be utilized
for a public library and the second and third floors for
offices.

Barn Roof With Reinforced Joints.
From C. S. D., Mount Vernon, Ont.—I have been put

ting up small barns and other buildings in which the
joints of the roof were so made as to do away with pur
lins. I used what might be called an " intersecting joint,"
constructed of 2 x 6 stuff for the rafters, and spiking to
each side of them a piece 1x8 inches by 4 feet in length.
Each piece was spiked on to the joint so that the lap "was
the same on both sides, and then with an adze I trimmed
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off the projecting material, so that each piece conformed
to the outline of the rafter at that point. A roof of this
sort gives very good overhead room without the incon
venience of purlins, and at the same time makes a very
stiff roof with less strain on the frame, as the pressure is
downward instead of outward, as is the case with a com
mon roof. This information may possibly be of interest
to those wishing a cheap, strong roof for a small building.

Cleaning An Ollatone.
From D. P. B., Hertford, N. Y.—I would suggest to

" J. W. T.," Weatherby ,Mo., that he heat his oil stone
slowly, and when sufficiently hot the oil will ooze out
of it. Then cover it over in concentrated lye. The alkali
will unite with the oil and form a soap. Repeat the
operation, getting the stone very hot. An oven will be a
good place for it, hanging it on a wire. Sometimes oil
stones can be cleaned by bathing in a strong lye solution.

From II. J. \V., Crawfordsville, liut.—In answer to
the inquiry of " J. W. T.." I can recommend a method
of cleaning an oil stone which I have used successfully
without injuring the stone. Put a package of Pearline
into enough water to cover the stone and boil until the
oil is all out of it. It will take several . hours, but it
will prove successful in the end.
Note.—We have a similar suggestion from " O. N.,"

Atkinson, I1l.

From M. T., Sentinel Butte, 2f. D.—As regards a
method of cleaning an oil stone, I would say boil your
oil stone well. Put a piece of woolen cloth in the bottom
of a box, fill the same with heavy oil, leaving your stone
loose enough so that you can turn it over about every
other day, and you will find it as clean and with as good
a grit as the day it was new.

From A. L. W.. Carbondale, Pa.—I would suggest to
"J. W. T.," Weatherby, Mo., that he boil his oil stone
in vinegar two or three hours and then wash it with soap
and hot water.

From L. L. H., Glemcood, lII.— It "J. W. T." of
Weatherby, Mo., will drop his oil stone into extra strong
boiling soap suds or boiling lye for a few minutes he
will clease it thoroughly. Should, however, the face be
out of true, which is very common in oil stones which

have been in use for a long time, take a piece of marble,

such as the top of an old washstand or bureau, or any

flat stone surface, and with sharp sand and water rub
the stones together until the desired surface is obtained.

Tool chi-it Construction.
From C. C. H., Brookville, Pa.— I have what I con

sider a very handy tool chest and have been thinking of
having a picture of it taken, with a view to publishing
it in Carpentry and Building. As to the tool chest of
"W. S.," Walcott, Iowa, published in the October issue,

I would say it takes up too much room and too much
time is required in getting the tools. According to my
understanding of the picture of the chest. it is necessary
to leave the drawer open, and that takes a good deal of
space. When the two drawers are open it requires al
most space enough for three chests of the same size.
The correspondent says he uses only one combination
lock to fasten everything. If I look at it aright, there
are two combination locks—one for the lid and one for
the drawer G. coming out at the end. In the chest which
I use l can get very tool in it without lifting out any of
the tills. The saw till is in the same place as shown in
that of " W. S.," and there are two drawers at each end.
crosswise with the chest, and one between the two upper
ones. This one slides crosswise of the chest, and. of
course, the four drawers that are crosswise slide length
wise. l have many tools in the lid of the chest, which
are fastened by thumb screws and turn buttons. Under
the saw till and the other tills is ample room for the
panel plows and planes of all kinus. as well as a Langdon
Improved Miter Box. together with hatchets, mallets
panel gauge, etc. I notice thiit " W. S..s " chest has 48

compartments set off in. the drawer. This looks and
seems, when you ponder it, like foolishness, as every little
tool does not need a separate place, and it only adds
weight to the chest, which, as a rule, is heavy enough.
I have a combination lock that you can open in the dark
as well as in the daylight. This I consider a special ad
vantage, as compared with a dial having a hundred fig
ures to consider, and in order to open the lock In the
night it is necessary to have a light of some kind. l
trust that " W. S." will accept my criticisms in the same
kindly spirit in which they are intended.

Itemed} for Wormraten Posts.
From Jt. L. H., Glenwood, III.—Replying to the inquiry

of " G. G.," Garfield, N. Y., in the March number, I would
say peel off the bark and apply linseed oil to hickory
wood and the worms will not molest it. This treatment
will also prevent season cracks to a great extent and
assist in seasoning the wood.

From L. A. W., Carbondale, Pa.— ln regard to the
question of " G. G.." Garfield, N. Y.. I would say that the
best method of treating hickory, if he wishes it good and
tough for handles and to prevent it from being worm
eaten, is to put it in water and keep it there for six
months or a year. As a result he will have the best of
handles, provided, of course, the hickory is good quality.

Durability of Cypreu Shingles.
From A. E. B., Grant. Pa.—What has been the ex

perience of readers of the paper with regard to the
durability of cypress shingles when used on a roof? Are
there any shingles better than cypress?

Xote.—Witl) no desire to anticipate the comments of
our readers, we would say to the correspondent above
that cypress shingles are noted for their long life, and
instances are numerous where they have been in use
scores of years with entire satisfaction. We published
not long ago a short account of an old Colonial mansion
in Virginia, built in 1776. and covered with cypress
shingles, which it was not found necessary to remove for
renewal until 1880. a period of 104 years. Doubtless our
readers can relate many instances showing the durability
of this form of roof covering.

Deelgna Wanted of Tool Box.
From M. A. R., Allegheny, Pa.— I have been a reader

of the paper for a long time and have taken much in
terest in what has appeared in its columns, more espe
cially the Correspondence Department. I now come to
the practical readers for suggestions regarding the con
struction and arrangement of a neat and convenient tool
box, or shoulder. box. suitable for carrying from one job
to another. and which a mechanic who takes pride in his
"kit" and work would not be ashamed to carry on the
street curs. The arrangement should be such that the
tools can be readily taken out and replaced. I should
want a hardwood finish so as t;, give the br'x as attractive
an appearance as possible. The 2-foot steel square need
not be considered in the make-up. I have seen a great
many tool boxes, but none have exactly met the require
ments, and I therefore come to the practical mechanics
who are readers of Carpentry and Building to give me
the benefit of their experience.

Securing Wood Trim lo Brick and Stone Walla.
From C. A. W.. Port Jerris. X. Y.— In reply to the in

quiry of " H. R.," of .Toplin. Mo., which appeared in the
May number. I would say use the Rutty Metai Wall Plug,
putting it in place when the brick work is laid, and then
the furring of other work can be nailed into these plugs,
securing a better job than by the use of plugs of wood.
I should think the architect of the correspondent would,
or rather should, specify what plugs to use. and not keep
the builder in the background and necessitate his find
ing out for himself.

From "Mac..' Savannah, Gu.— I would say to " H.
R.," whose inquiry appears in a recent issue, to use metal
wall plugs to fix bis wooden finish to brick walls.
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Stringing French Window Construction. .

From A. P. L., Schenectady, N. Y.—I inclose here
with a sketch representing a vertical section through a
lower portion of n window and frame and showing what

I consider an improvement in swinging French window
construction, which is calculated to keep out the rain.
The water will not blow in at the joint a, as in the plan

Swinging French Window Conntruction.

submitted by " Hee H. See " of Belleville, Canada, whose
communication appeared in a recent issue.

K*t I inn U11? Frame and Brick Huil.linK«.
From Fred. T. Hodgson, Collingwood, Ont.—The cor
respondent, " M. L. H.," Cleveland, Ohio, makes some
reference to my books on " Estimating," and intimates

that their contents might be extended. I might say for
the benefit of " M. L. H. " and others that my first book,

"The Builder's Guide and Estimator's Price Book," was
prepared over 22 years ago, has been obsolete for more
than ten years, and should have been either i-evised or

taken off the market long ago. I have frequently called
the attention of the publishers to this fact, but for some
reason, known only to themselves, it has not been done.
I have no interest in or control over the book whatever,

or it would have been revised long since. Of course, there
are a number of good things in it, but as a guide for the
estimator it is now of little use. Books on estimating,
where prices are given, should be revised at least once
in ten years, as the values of labor and materials con
tinually vary, and the introduction of machinery and
new methods have their influence over prices, as well
as on the producing power of labor. In England and in
France " Builders' Price Books " are published yearly,
like Almanacks, and this method keeps the contractor
informed of all changes in prices, methods and costs in
everything relating to building.
With regard to my second book, " Estimating Frame
and Brick Houses," I would say this is prepared
on a different line altogether from any other book pub

lished on " Estimating," inasmuch as it deals with quan
tities which give the estimator the opportunity of add
ing current prices per yard, foot, rod, perch or square.
Again, this book went through a thorough overhauling
a year or so ago, and everything was brought up to date.
Doubtless, a work on the cost of " factories, business
building, &c.," would be found useful, but would so en
large the book, if added to either of the ones named,
that the price of the book would be more than
double. Like " M. L. H.," I do not take kindly to the
stories that give credit to men laying 10,000 shingles a
day, or fitting, hanging and trimming from 10 to 20
doors in eight hours. Stories of this sort smack too
much of our old friend Baron Munchausen, and may do
very well to while away a dinner hour under the shade
of a spreading elm, when the mercury stands at 90 in
the shade, but they have no valsje whatever in estimating
the cost of a building.

A KliiliMini.li Closely Resembling: Faint.
From S. D. R., Newfatie, N. Y.—Will you please pub
lish in the next number of the paper a good recipe for
whitewash that is very adhesive, to be used to coat rough
and smooth inside wood work in a factory, for the pur

pose of rendering it reasonably fire proof in so far as
the rapid spread of flames is concerned? The company
with which the writer is connected was told that a good
lime whitewash not only makes a room very light, but
also is a good protection from fire.
Answer. — In one of the recognized receipt books we

find the following directions for making a brilliant white
wash, which closely resembles paint and which, we as
sume, is what our correspondent has in mind.
" Slake % bushel of lime with boiling water, covering
it during the process to keep in the steam. Strain the
liquid through a fine sieve or strainer and add to it 8
quarts of salt, previously dissolved in warm water, 2V4
pounds of ground rice boiled to a thin paste and stirred
in boiling hot, V2pound of powdered Spanish whiting and
1 pound of clean glue, which has been previously dis
solved by soaking it well, and then hang the whole over
a slow fire in a small kettle, within a large one filled
with water. Add 5 gallons oi hot water to the mixture,
stir it well and let it stand a few days, covered from the
dust. It should be put on quite hot ; for this purpose
it can be kept in a boiler on a portable furnace. It an
swers as well as oil paint for wood, brick or Stone, and
is cheaper. It retains its brilliancy for many years.
Colored matter, with the exqeption of green, may be put
in it and made of any desired shade." • .

Finding Badlus for Hip Rafters on Circle Roofs.
From 6. L. W., Dallas, Texas. — In my opinion, " A.
H. H. M." of St. Louis, Mo., is wrong in claiming that a
hip rafter for a circular roof can be struck from the cen
ter like a Common circle, for the reason that the hip is a
portion of a true ellipse. The diagram which I inclose
shows a method which I believe to be accurate and in his
case convenient. Describe the common rafter A 1 2 3 C.
Draw its run, A B, and its rise, B C. Draw parallel to
A B any number of lines, as 1 tc, 2 x, 3 y, &c. It is evi
dent that the run of the hip will equal the diagonal of n
square on A B. Lay off this distance from B to D. Find
the diagonal op 1 to, and lay it off from w to 4. Treat
each parallel in like manner, and draw the hip through

" O. L. ii'.'* " Method of Finding Radian for Hip Rafters an
Circle Roofx.

the points thus obtained—namely. 4, 5, 6, &c. By meas
uring each parallel and adding 5 inches for every foot the
diagonals could easily be figured with sufficient accuracy.

From C. L. G., Enid, Okla.—l would like to say to " A.
H. H. M." of St. Louis, who asks for a method of laying
out hip rafters on circle roofs, that if the main rafters are
a portion of a complete circle then the hip must be a
part of an ellipse. Lay out the hip or ellipse in this man
ner : The length of the hypotenuse of a right triangle, the
base and altitude of which are each one-half the span of
the plate, will be one-half the major axis of the ellipse
and the rise of the common rafter will be one-half the
minor axis of the ellipse. Lay out the ellipse by a cor
rect method and one-quarter of the ellipse will be the hip
and make a perfect roof.
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OUT-DOOR furniture:
By Paul D. Otteb.

IN
continuing the consideration of the subject, it may be
stated that the construction shown in Fig. 13 is in

tended for a lounging settee, and if the head rest and
sloping end be adjusted at the proper angle it will be
found not uncomfortable for reclining. Children are well
satisfied with the ground and grass upon which to scam
per and roll about, and the older people or the mother
welcome such a resting place. In time the old tree and
bench become the recreation ground for the family. Fre
quently two trees have grown from the same root, and it
is found desirable to remove one of them. The stump
may then be converted into such a seat as that shown in
Fig. 14. A comfortable back is improvised by hewing
out slightly two wings for the top slat, supported by a

Fig. 13.— Lounging Settee.

Fig. 1fi—The Flower Pyramid.

the bottom box up to the top, whicn has a separate box
ing. The face of the boards is finally covered with bark,
thus obliterating all evidence of carpentry wark.
At this point, it may not be out of place to refer to

the varied points concerning the preservation of wood
work, which is a matter of great importance. In its bear
ing on rustic fixed furniture, however, it is well to let
time and the elements treat it as they will. It would,
indeed, be like " gilding the lily " to paint it, although
some portions may be treated with boiled oil, particularly

Fig. 14.— Stump of Tree as Used for a Seat,

Fig. 15.—Support for Jardiniere.

Our-Door Furniture.

brace from behind, and under the edge of these are nailed
two slats on each side of the portion of the tree trunk
forming the middle of the back. The stump should be
sawed off at the proper inclination for comfort. In order
to prevent hasty decay, treat the surface with paint or
other preservative. In Fig. 15 is a suggestion for a stand
supporting a jardintfre, which is usually brought from
the living room during the summer. Many other forms
will no doubt suggest themselves to the enterprising and
wideawake carpenter who is prolific in ideas.
The structure shown in Fig. 16 was observed by the

writer during the past summer in a park, and is offered
as an excellent setting for the gardener's potted plants.

The frame is made of four 2x4 inch pieces placed in the
form of a pyramid. In the illustration the construction
is partially exposed, showing the intermediate studding

of 2 x 4 inch lumber, with extended brace nailed on the
ends of them, while on the outer face of the studding is a
covering of rough boards, upon which, when the struc
ture is finished, the earth will be thrown, filling in from

•Continued from page 147 of the May issue.

the end wood, where decay first sets in. All benches,
settees and other furniture of made up stock should be
painted, and painted underneath as carefully as in the
exposed portions. Buff and shades of green would no
doubt be most satisfying, while a settee with lattice back,
or Chippendale style, as in Fig. 17, painted pure white,
affords an agreeable marking point on the lawn. The
double back settee with flower supports, such as indicated
in Fig. 18, would also be appropriate in cream or white.

• ■>

The Louisiana Purchase Exposition.

The Louisiana Purchase Exposition at St. Louis, Mo.,
was formally opened Saturday morning. April 30, with
all the pomp and splendor that is appropriate to the in
auguration of an event of such international importance.
This is easily the largest and greatest of all world's fairs,

having also greater practical educational value than other
fairs. This desired result has been attained by the con
sistent and persistent policy of the officers of the fair to
apportion space in proportion to the live interest
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and educational value of the exhibit rather than
the wealth of the concern exhibiting. No charge
has been made for space, and the amount given
to the exhibitor was left to the discretion of the
chiefs of departments. As much as possible, exhibitors
have been encouraged to install what are known as live
exhibits. In other words, in the case of machinery, for
instance, the machines are in operation and doing actual
work. Much wisdom has also been exercised in the ar
rangement of exhibits in logical sequence, so that the
visitor is oftentimes able to follow the course of mate
rial clear up to its most highly finished state by passing
from one exhibit to another in the same section of the
building.
Faultless weather and the largest crowd ever attend
ing the opening day of a fair contributed to make the
ceremonies a brilliant success. It was 12: 14 noon when
the pressure of a button by the President of the United
States set in motion the machinery of the exposition, in
cluding the grand cascade. It was a most impressive
spectacle and was greeted with the " Star Spangled Ban
ner," sung by the crowd, with uncovered heads. Exter
nally the fair is in an admirable state of completeness.
As the result of extraordinary efforts on the part of
the management, and the employment of nearly 30,000
men working in three eight-hour shifts day and night,

what would normally be a month's labor was completed

section to the underside of same floor, and an upper sec
tion which extends from floor to floor. The columns thus
are seated on the several floors which they support. The
columns are square at top and bottom, with chamfered
corners, or octagonal. The upper ends are corbeled out
by moldings on all sides, and form capitals, and thus dou
ble the area of bearing to each floor slab. These columns
are 24 inches square below first floor, 23 inches on the
first story, and 20, 15 and 10 inches, respectively, on the
second, third and fourth stories. Each is reinforced by
eight %-inch vertical bars equidistant in a circle about %
inch clear of surface of concrete. These bars are sur
rounded from end to end by a helix of 4-inch pitch, made
of %-inch twisted steel, to which they are wired at inter
sections.
The wall columns are rectangular in section, and are

made hollow, with air spaces cored out so as to leave a
minimum thickness of 3 inches of concrete, and are rein-
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Fig. 17.—Setteewith Lattice Back. Fig. 18.—DonbleBack Settee.

Our-Door Furniture.

in the week previous to the opening. The percentage

of completeness in the various buildings is about

as follows: Machinery and Power buildings, 75 per
cent. ; Transportation, 65 per cent. ; Varied Industries, 70
per cent. ; Electricity, 80 per cent. ; Manufactures, 85 per

cent. ; Liberal Arts, 80 per cent. ; Mines and Metallurgy,

95 per cent. ; Agriculture, 80 per cent. ; United States Gov
ernment, 90 per cent. In general, the fair was more
complete on opening day than was the Columbian Ex

position at Chicago or the Pan-American at Buffalo.

A Concrete-Steel Factory.

In these days, when reinforced concrete is being more
and more employed in connection with various forms of

building construction, it may not be without interest to
present a few particulars regarding a striking illustra
tion of work along these lines. The example in question

is a four-story building, 600 feet in length by 60 feet in
width, and is used for the manufacture of brass work.
The concrete is reinforced by the Ransome system of
twisted steel rods, each floor of the building being a solid
continuous concrete slab 60 x 300 feet, separating the
tiers of columns above and below it. The roof is similar
to the floors, except that it is pitched about 1 foot in 50
transversely. All sides of the building are glazed
throughout a large portion of their area, so that the wall
piers between the openings become narrow and are equiv
alent to ordinary columns, except at the four corners and
at two intermediate points 60 feet distant from them on
the side walls, where the piers are made of about twice
the regular width, in order to secure architectural effect
and to divide the building into panels.
The first-story columns are made up of a short lower

forced at each corner by a %-inch rod, which is made con

tinuous from foundation to roof by lapping 12 inches for

a splice at each floor.
The floors are continuous, and carried on the tops of

the columns below, and project beyond them and form

outer faces on the exterior walls ; the first floor is 4

inches, and without reinforcement. The projecting edges

outside are L-shaped in cross section, reinforced by %-
inch bars top and bottom. The upper floors are propor

tioned for a live load of 250 pounds to the square foot,

and are divided into panels 3 feet 8 5-16 inches wide, and

8 feet 4 inches long by transverse and longitudinal gird

ers, which are 12 inches deep below soffit of 3-inch floor

slab. These are not reinforced. The transverse girders

are in pairs, supported on each row of columns, and they

carry 13 lines of intermediate beams connected by trans

verse girders. The longitudinal beams are 3 inches wide

and 3 feet 8 5-16 inches apart in the clear, reinforced by

1%-inch tension bar on the lower side, and by one %-inch
bar in upper part of floor slab.
In all beams and girders, vertical U-bars of %-inch

steel, with loops engaging the lower tension rods, are
placed close together at ends of beams so as to take the
shearing stress ; these stirrups are further apart in the
center of beam. All angles are filleted with concrete. At
the intersection of the transverse and longitudinal beams
at the columns there is a solid concrete slab 3 feet square
and 17 inches deep, the upper part of which is reinforced
by four %-inch horizontal bars 4 feet long and 8 inches
apart. The beams and girders are of the box type.
The building in question is the factory of the Kelly &

Jones Company, Greensburg, Pa., the architect and engi
neer being E. L. Ransome of New York City, and the gen
eral contractors the Ransome & Smith Company of the
sjune place.
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WHAT BUILDERS ARE DOING.

JN
view of the statements presented in these columns last
month regarding the building situation in leading cities,

many of the readers will doubtless be surprised to learn
that the amount of new work projected in Chicago during

the month of April was far in advance of any corresponding

month since 1892. According to the figures of the Building

Department, permits were taken out in April of the current
year to the number of 704 for buildings having a frontage

of 18,014 feet and estimated to cost $4,287,250. These fig

ures compare with 542 permits for buildings having a front
age of 14,355 feet and costing $2,386,985 in April of last
year, and 666 permits for buildings covering a frontage of
18,275 feet and costing $3,406,010 in April. of 1902.
It is unfortunate with this very gratifying showing, just

as the season is opening, that friction should develop in
certain branches of trade which it is feared may affect work
upon some of the more important building operations now
under way.

Cleveland, Ohio.
The management of the Builders' Exchange have de

cided to renew their lease of the quarters at present oc
cupied by the association, and are contemplating a number
of changes with a view to making the rooms more than ever
attractive and convenient. The 1904 edition of the Exchange
Hand Book, consisting of 96 pages, has just been issued
and contains a great deal of valuable information relative
to the exchange. The names of the members are pre
sented in alphabetical and classified forms, the various
trade associations, architects and committees are given, to
gether with data likely to prove valuable to the building in
terests of the city.
The Entertainment Committee of the exchange this year

varied the form of annual entertainment from a banquet
to what may be termed a builders' May party, which was
held on the evening of May 5 at the Colonial Club. There
was a reception in the early evening, followed by games and
other forms of amusement in the parlors and dancing in the
ballroom. Refreshments were served by the club caterer,
and there was both vocal and instrumental music

Denver, Col.
There is an increasing amount of new work in progress

in the shape of brick residences, the figures for the month
of April showing that out of 182 permits issued for struc
tures of various kinds 96 of the permits were for brick
houses. The estimated cost of the building improvements
for which permits were issued in the month named was
$262,125.
The recent labor troubles are being satisfactorily ad

justed, and there seems to be a growing belief that the city
will resume the rapid growth that characterized it a year
ago.

Harrlsburg, Pa.
There are many signs of increasing building activity in
and about the city, and from the number of permits which
are being issued by the Building Department it is felt that
the season will be fully up to the average.
For some little time a movement has been under way

among the leading builders and contractors of the city looking
to the formation of a Builders' Exchange, and as a result
of the agitation of the question a permanent organization
was effected on the evening of May 10, when officers for
the ensuing year were elected as follows : President, J. P.
Gohl; vice-president, S. S. Keim; secretary, H. T. Bayles,
and treasurer, J. K. Ness. The headquarters of the exchange
are at 23 South Third street, where rooms have been fitted
up to meet their requirements.

Kansas City, Mo.
The figures covering building operations which have re

cently been issued from the office of the Superintendent of
Buildings afford a most interesting study. In the fiscal year
ending April 18 there were issued 3569 permits for building
improvements estimated to cost $6,905,550, while in the
previous fiscal year there were 3979 permits issued for build
ings calling for an outlay of $8,054,248. From this it will
be seen that there has been a very appreciable shrinkage
in the amount of building in Kansas City as compared with
a year ago, but it must be borne in mind that the fiscal
year ending in April, 1903, was a record breaker.
During the month of April of the current year the num

ber of building permits issued was 405, calling for an outlay
of $814,050, as against 464 permits for improvements cost
ing $887,410in April of last year. One explanation offeredfor
this falling off is that April was rainy, and the weather condi
tions, on the whole, were not as favorable for building opera
tions as they were in April last year. Dealers in building ma
terials are of the opinion that, based on present activity,
the months of May and June will witness a large increase
in the expenditures for building improvements.

The membersof the Master Builders' Exchange are much
pleased with the appointment by Mayor Neff of Samuel
Edwards, architect, to the office of Superintendent of Build
ings.

Los Angeles, Cal.
Work in the building line continues quite active, the

number of building permits issued by the building superin
tendent in April being 602 and calling for an outlay of
*o98,821, while in April, 1903, the number of permits issued
was 449, with a total aggregate value of $796,199, and in
April, 1902, the number of permits was 337, the total value
being $771,410.
The semiannual session of the California State Board

of Architecture was held in Los Angeles on April 12. The
report of the secretary showed that during the year there
had been 11 applications for licenses. Of this number five
passed the examinations, two were advised to continue their
preparation, and the remainder were refused licenses.
Builders report that the plans and specifications now

being brought forward show that the use of stone and
pressed brick is to be more general this year than in pre
vious years, particularly in the matter of large contracts.

Lowell, Mass.
The annual meeting of the Builders' Exchange occurred

on the afternoon of Wednesday, April 20, when reports of
officers were presented, showing the condition of the organi
zation, and officers for the ensuing year were elected, as
follows: President, R. S. Ripley; vice-president, J. B. Var-
num, and secretary, Herbert R. White.
In the evening occurred the seventeenth annual banquet

at the St. Charles Hotel, which is said to have been the
most enjoyable in the history of the organization. A large
representation was present, including a number of invited
guests. President Ripley acted as toastmaster, and after
full justice had beendone to the good things set before them,
he introduced Mayor Howe as the first speaker of the even
ing. He was followed by Representative W. H. I. Hayes,
ana he in turn by Frank E. Dunbar. The last speaker was
John C. Burke, who spoke of the impress left upon civiliza
tion by the master builders.
The committee having charge of the entertainment con

sisted of Frank Weaver, Charles F. Varnum and James
Whittet.

Minneapolis, Minn.
The feeling prevails in certain circles that the present

building activity is in many respects the greatest in the
history of the city. The records are being broken so far as
the permits issued in stated periods are concerned, and the
outlook is most encouraging for a good season's business.
On May 2 there were 52 building permits issued, this being
said to be the largest for a single day in the history of the
Building Inspector's Department. The number of building
permits issued during the month of April was 620, the best
previous record having been during the " boom times " in
1888, when 601 were issued in April of that year. The num
ber of residences upon which work was started during April
of the current year was 191, and 295 permits were taken
out for additions, alterations or repairs. Permits were
also issued for 11 stores, 5 apartment houses, 3 warehouses,
28 barns and 26 miscellaneous buildings. The total cost of
these structures is placed at $898,000,which compares with
$1,250,870 for April of last year. The point is made, how
ever, that while the figures of cost are not quite up to those
of a year ago, yet the conditions are more encouraging and
there is every reason to believe that the figures for May will
be in excess of those of the month noted.

New York City.
Nothing of great moment has occurred in the local build
ing trades since our last issue, and the situation is rapidly
assuming a more normal aspect. The first of May passed
without the customary upheaval in labor circles, and it is
only here and there that a ripple was caused through minor
differences. The amount of new work projected as the sea
son advances is pretty well up to that of the corresponding
period last year, the features being the gain in the Bronx
and the falling off in Manhattan. It is thought, however,
that with no labor troubles to interfere with active opera
tions a fair aggregate for the year will result. Since the
first of the year permits have been issued in the boroughs
of Manhattan and the Bronx for new buildings estimated to
cost $30,474,430,as compared with $31,243,125 for the cor
responding period of last year.
The annual meeting of the Building Trades Employers'

Association was held April 12 in the Townsend Building,
when officers for the ensuing year were chosen. Th« old
board was re-elected, as follows :
Charles L. Eidlitz, president.
Leonard K. Prince, first vice-president.
Hugh Getty, second vice-president.
William K. Fertig. secretary and treasurer.
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The chairman of the Board of Governors is Otto M.
Eidlitz.
Not the least interesting feature of the first annual ban
quet of the Building Trades Employers' Association, held
in the ball room of/the Waldorf -Astoria in April, was the
presentationto Otto M. Eidlitz, chairman of the Board of
Governors, of a massive sterling silver bowl, plateau and
ladle,madeby Tiffany & Co. The testimonial was given in
appreciation of Mr. Eidlitz's services in arranging the
schemeof arbitration, through which medium the differences
existing in the building trades of the city were adjusted, and
it was quite natural, therefore, that the artist should select
theolive to symbolize the central idea of peace.
The bowl measures 15^j inches in diameter and has a
capacity of about 4 gallons. It is encircled by a wreath
of fruit and leaves chased in high relief. Above the wreath
are ornamental panels connected by festoons of ivy and a
ribbon bearing in raised letters the inscription.

" Presented
to utto M. Eidlitz by the Members of the Building Trades
Employers' Association." Below the wreath are flutes and
oak leaves, the latter emblematic of strength. The plateau,
which also serves as a tray for the glasses, has a border of
panels similar to the bowl, but connected by chased grape
leaves and fruit, instead of ivy. The raised inscription
around the plateau is a continuation of that upon the bowl,
and reads. " In Recognition of His Services to the Building
Industries of New York Rendered in 19(13." the ladle is
decoratedon the shank with olives. Above the panel bear
ing clasped hands there is an owl, signifying wisdom, and on
the handle the letter " E."
The building inspectors of the city have for some little
timepast been agitating the matter of increased compensation
for the amount of work which they are called upon to per
form. It is pointed out that in other cities of much less
population than New York the pay of the building inspectors
is appreciably greater, while the responsibility involved is
decidedlyless. Nearly a year ago,at a regular monthly meeting
of the " Associated Employees of the Bureau of Buildings."
expressiondenouncing the present wages as incommensurate
to the services rendered was made in the form of a " memo
rial," a copy of which was sent to the department super
intendents of the five boroughs, the Mayor, the Borough
Presidents and to the members of the Board of Estimate
and Apportionment. Among other statistics the memorial
includes a list of 28 trades, with the wages paid the re
spective laborers. Except for six branches of the 28, the
men who do the work receive higher wages than the in
spectorwho supervises it.
At the annual meeting of the Association of Dealers in
Masons' Materials of New York City Francis H. Howland
was elected president ; John A. Filbrick, vice-president, and
Nathan Peck, treasurer.

Philadelphia, Pa.
An agreement was reached May 4 between the Hoisting
and Portable Engineers' Union and the Advisory Board of
the Master Builders' Exchange whereby the union waives
the right to engage in sympathetic strikes and accepts arbi
tration for the adjustment of trade disputes, work to be con
tinued pending settlement. The conference was held at the
rooms'of the Builders' Exchange, and was participated in by
the full Advisory Board and a committee representing the
engineers.
The figures of the Building Department for April show
a slight falling off as compared with last year, but not of
sufficientmagnitude to be regarded as significant. Of course
the attitude of labor is an important factor, and may cause
quite a decided change in the outlook ere the season is very
far advanced. The permits issued in April were 963, calling
for building improvements estimated to cost $6,486,695,while
in April last year there were 816 permits issued, involving
an estimated outlay of $3,732,810.
Among the more important building operations may be
noted one involving the erection of 150 dwellings and four
stores and dwellings in West Philadelphia, the aggregate
cost being placed at $382,000. The dwellings will be two
stories in hight, 54 of them measuring 15 x 47 feet each,
and 42 will be 16 x 52 feet in plan.

Pittsburgh, Pa.
The figures issued for the month of April indicate a
markedadvance over the previous month, but is not so favor
ablewhen compared with the corresponding month last year.
The total number of operations for which permits were
issued in April of the current year was 521, involving an
estimatedoutlay of $1,573,718.while in April last year the
total operations for which permits were issued was 333,
estimatedto cost $1,837,945. From this it is inferred that
there is likely to be more dwellings and flats erected this
year and fewer large business blocks. Of the permits issued
in April 290 were for new structures to cost $1,386,090,
while 86 were for additions to cost $58,597 and 145 were
for operations to cost $129,028. Owing to the fact that
thereseemsto be little prospect of serious trouble this sum
mer in the building trades, and that materials are slightly
lower in price, with money easier to obtain on loan than

six months ago, the situation is steadily improving and the
outlook is regarded as most encouraging.
The contract for the addition to the building of the

Colonial Trust Company on Fourth avenue has just been
awarded by Architect F. J. Osterling to Lauer Brothers, the
figures being placed at about $150,000. The new structure
will cover an area 40 x 120 feet, extending from the rear
of the present building to Diamond street.
As announced in our last issue, the second annual ban

quet of the Master Builders' Association of Pittsburgh,
Allegheny and vicinity was held on the evening of April
22 at the Colonial Hotel. The large banquet ball was at
tractively decorated, and there were present nearly 250
members, and invited guests, prominent among the latter
being Benjamin B. Traitel, president of the Traitel Marble
Company of New York City.
J. Charles Wilson, the newly electedpresident, was toast-

master, and after the refreshments provided had been duly
considered he introduced D. F. Crawford, who delivered a
most interesting address on " Our Organization." He re
viewed its history from the time the subject of organizing was
first discussed by the Pittsburgh men, and told how the
master builders had beenbenefitedby it. P. K. Stephenson,
the general business agent for the association, made a few
remarks, and in behalf of the members presented William
T. Powell, the retiring president, with a gold medal for his
work at the head of the organization.
Mr. Traitel of New York was the next speaker, and his

talk on " The Builder " was the feature of the evening.
Robert K. Cochrane, the secretary, reviewed the work of the
association for the past year, after which J. C. Mohney, a
prominent member,discussed the question of sociability.
The Banquet Committee was composed of Robert K.

Cochrane, chairman : J. Charles Wilson, F. Benz, R. J.
Grahan, George W. Miller and P. K. Stephenson.

Portland. Ore.
Spring building operations began in all parts of the city

during the early part of April and have continued without
interruption ever since. It is estimated that there are now
in course of construction over 1000 houses of various sorts.
On April 7 the ground was broken for the first of the build
ings to be erected.for the Lewis and Clark Exposition. Con
tracts for all the buildings to be erected by the commission
have been let, and the contractors in charge of the various
buildings have signified their readiness'to begin work imme
diately. Before the end of May the commission hopes to
have all buildings under way and to have work progressing
in earnest.
Builders are making good progress in the erection of busi

ness blocks in the down town district. A large force is em
ployed in the Weinhard Block on Pine street, and the six-
story Fenton Building on Sixth street has already reached
the fourth story. The labor condition is satisfactory, and
there is a general feeling that the building situation will
continue good from now until after the close of the Lewis
and Clark Exposition in 1905.

Rochester, N. Y.
The figures compiled in the office of the Fire Marshal

show that the month of April was a record breaker for the
city so far as building operations are concerned. During
the month there were 152 applications for the erection or
remodeling of buildings, the estimated cost being placed at
$775,602, this being an increase over the corresponding
month of last year of $465,360. Among the permits granted
were those for the new building of the Rochester Trust &
Safe Deposit Company, the German Insurance Company's
building, and the Strong Building on Piatt street. The fig
ures do not include the new Sibley Building, the Hayden
factory, the new building for Bausch & Lomb, or the ad
dition to the Stein, Bloch & Co. Building on St. Paul street,
as these will be included in the report for May.
President Edgerton of the Common Council is authority

for the statement that the claim is entirely unfounded that
extensive building operations in the city have created a
scarcity of masons and carpenters. While there is more
building going on than usual this year, there are plenty of
men to do the work. In fact, he states that many carpenters
and masons have been unable to find work this spring and
there is no need of sending for outside help. There has,
however, been some scarcity of teams for hauling material.

San Francisco, Cal.
The total cost of building improvements projected during
the month of April amounted to $2,101,488, this exceeding
the volume of business for any month since the city charter
went into effect. The aggregate of the building permits
issued during the month preceding was $1,507,000, showing
a gain of more than 25 per cent, for April. The number of
new buildings begun during the month was 220, while the
number of alterations for old buildings which were under
taken was 72. The most notable feature of the month was
the number of frame apartment houses and hotels planned
for the near future. The movement in this direction is due
in large measure to the agitation going on, in favor of ex
tending the fire limits of the city, and builders are anxious
to get work started before such an ordinance is passed.
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There has also been an increase in the number of flats
started. Architects state that the tendency is toward two-
story flats, the three-story structures not having proved en
tirely satisfactory.
The Board of Supervisors of San Francisco has passed

an ordinance requiring all buildings devoted to hotel, hos
pital or similar purposes hereafter erected to. have passages
provided leading direct to the fire escapes. The ordinance
proposing to limit the hight of wooden buildings hereafter
erected to 45 feet and the number of stories to three has
not yet been passed, but has been referred to the Fire Com
mittee for further discussion.

Seattle, Wash.
A large increase in building projected during April is

shown by the report of the building inspector, there having
been693 permits, aggregating in value $805,801,as compared
with 589 permits, valued at $459,063, in April, 1903.
Builders anticipate that the current year will witness a
continued activity in the building trade. Work will proceed
more actively on the new federal building and a considerable
part of its cost—$700,000—will be credited to this year.
The 14-story Alaska Building, for which the foundation is
now being cleared and costing $600,000, will be well under
way before the end of the year. There is some difference
of opinion regarding the outlook for smaller buildings and
residences. Some builders hold that the outing and camp
ing business will retard building during the summer, but
others hold that the lower cost of building material and the
increased competition among builders is already having its
effect, and that many are now preparing to take advantage
of these conditions. There is a good demand for residences
ranging between $1500 and $5000 in cost.
The City Council has appointed a committee to consider

a revision of the city building ordinances.
Spokane, Wash.

Tne amount of new building undertaken in Spokane dur
ing the month of April surpassed that of any previous month
in the year by nearly $250,000. The largest permit for
the month was issued to the Conzaga College for an addition
to the college to be built at a cost of $250,000. During the
month 11 permits were isused for buildings ranging over
$10,000 each. Many of the proposed buildings are for large
flats, one of these calling for the expenditure of $70,000.
There is also a large amount of warehouse building going on.

St. Paul, Minn.
Building continues active in and about the city, and

while no very large contracts are under way, the amount of
work in shape of new buildings makes a fair aggregate.
Probably the largest permit issued during April was that
for the completion of the new armory, which will amount to
$70,000. During April of the current year 203 permits
were issued authorizing work estimated to cost $441,080,and
in the samemonth of last year there were 167 permits issued
for building improvements involving an estimated outlay of
$485,084.

Notes.
Ihe Builders' Association of Lorain, Ohio, unanimously
voted at their regular meeting, on May 9, to adopt the." open
shop " policy in the future.

The carpenters' strike, which was in progress at Youngs-
town, Ohio, has been settled by the men adopting the scale
in force last year.

The season has opened very auspiciously in New Castle,
Pa., contracts having already been awarded for the erection
of a number of dwellings. Prices of materials have been
shaded to some extent and the labor situation is such as to
warrant the belief that there will be no interruption to
active operations.

All indications point to an active season for carpenters
and builders in Geneva, N. Y. The large contractors have
plenty of work on their hands, and while no important in
dividual operation is under way, there is an active demand
for dwelling houses, the inquiry at present being greatly in
excess of the supply. Plans have been prepared for many
new structures in this line and numerous contracts have
already been awarded.
The closing of the sugar works for the summer at Pekin,

1ll., is expected to have a rather depressing effect on building
operations in the city. Many who had planned the erection
of dwellings have canceled the contracts, and the outlook for
new work is anything but encouraging. Several hundred
workmen have left the city, with the result that there are at
present many vacant houses.
With the opening of spring Scottsburg, Ind., is said to

be enjoying one of the greatest building booms in its history.
Carpenters, contractors and builders in Sterling, 1ll., re

port an increased activity in building circles, many new resi
dences going up in that place, while in Rock Falls there is
every prospect of a small sized boom.
The opening of the spring season has greatly stimulated

building activity in Bayonne, N. J., and at the present time
dwelling houses are in course of erection in all parts of the
city. The demand for houses and flats is said to be in excess
of the supply, and as a consequence many landlords have
raised rents, while at the same time the situation has greatly
stimulated the building of new homes.
As a result of an agreement recently entered into by the

carpenters of Scranton, Pa., and their employers, the men
will receive a minimum wage of $2.30 a day until March,
1905, and from then until March, 1906, they will receive a
minimum rate of $2.80 a day.

Considerable activity prevails in the building line in
Laporte, Ind., and all indications point to something in ex
cess of an average season.
The amount of building in progress in Allentown, Pa.,
is said to be greater than ever before in its history. The
record year was 1901, when 573 new buildings were erected,
but thus far the present year 246 have already been pro
jected. During the month of April 56 permits were issued,
calling for 165 new buildings, of which 149 were brick
houses.
The new scale of wages for carpenters in Reading. Pa.,

which went into effect May 2, provides for 30 cents an hour,
with 45 cents per hour for overtime and 60 cents per hour
for Sundays and holidays. One apprentice is allowed for
each 10 journeymen, and five miles from the city the men
are alowed to work with nonunion men.
Contracts have thus far been awarded for 73 new bouses

in Connersville, Ind., not one of which is to cost less than
$1800. Other improvements contemplated warrant the be
lief that the summer will witness an unusual degree of
activity.

From present indications the amount of building in
Albany, N. Y., this season is likely to prove somewhat in
excess of last year, although it is not expected to reach the
figures of 1902. There a number of important contracts
under way, as well as a large number of dwellings scatteered
over the city and through the subways.

At a meeting of the Master Builders' Exchange held on
the evening of May 12 at the Grand Army Hall, Oswego,
N. Y.. resolutions were adopted in favor of the " open shop,"
so far as the employment of union laborers is concerned.
Plans have recently been perfected whereby 50 attractive

dwellings will be erected in Mamaroneck avenue, White
Plains, N. Y. It is stated that of the 50 to be erected 28
are already leased, and some have been sold in advance of
their completion.

LAW IN THE BUILDING TRADE.
CONTRACT NOT IN RESTRAINT OF TRADE.

An agreement by a dealer in building material, on sell
ing out the business, to buy from the purchaser of such
business, and. from no one else, certain building mate
rials for a period of five years (the materials being
needed for buildings, &c, in a specified county) is not in
restraint of trade, nor is an agreement that they will re
frain from bidding on public work for same period and
in same locality.—Trentman vs. Wahrenburg (Ind.), 65
N. E. Rep., 1057.

" TO BE DONETO THE OWNER'S SATISFACTION."

Where a building contract provided that the work
should be done to the owner's satisfaction in a perfect,
workmanlike manner, and should be accepted by him,
and after the work was finished the owner refused to ac
cept it and pointed out defects to the contractor, which
he made no attempt to remedy, the fact that the work
was done under the owner's supervision during its prog

ress was immaterial, and the fact that the owner al
lowed a tenant to move into such building and use same
did not constitute an acceptance; and the owner is not
compelled to take possession and complete on default, as
that is his privilege and not a duty.—Mitchell vs. Wil
liams, 80 N. Y., S. Rep., 864.

WHEN CONTRACTORWILL BE ENTITLED TO EXTRA TIME FOB
OWNER'S DELAY.

Where delays in the performance of a building con
tract were occasioned by the owner's change in plaster
ing to adamant, by which the contractor was relieved
from the plastering, and the owner contracted with
others for that work, which was neither done promptly
nor in a workmanlike manner, by reason of which the
contractor was delayed in completing the work, he was
entitled to a reasonable allowance of extra time for same
in computing the number of days' delay for which the
owner was entitled to damages under the contract.—
Vanderhoof vs. Shell (Ore.), 72 Pac Rep., 127.



Ca»pwt»taxp Rt-ilDino. )87Jrxt, 1904.

LAYlNG OUT ClRCULAR ARCHES lN ClRCULAR WALLS/— XVll.
By Charles H. Fox.

WE
shall next consider that phase of the subject
which relates to a radiant arch in a batter wall,

together with molds, &c. In Fig. 155 is shown the plan
of arch, H mrepresenting the opening line and O the cen
ter. In Fig. 156 is represented the directing curve of the

soffit. A, B, C, &c., indicating the points at which joints

are desired. These are projected in A, B, C, &c., of the
opening line, Fig. 155, the radials A' a, B' B, C c, &a,
being drawn in the manner already fully described in
connection with similar constructions. In A' & of Fig.
157is shown the batter of the wall—that is, the wall in
the vertical hight A 9 batters or sets back a dis
tance equal to that of A' 10, or 9 9'. This being under
stood, we shall next explain the manner in which the
plan of the intersection of the conoidal surface of the

Fig. 155.—Plan of Arch in Batter Wall.
Fig. 156.—Directing Curve of the Soffit.
Fig. 157.— Showing Batter of Wall.
Figs. 158, 159 and 160.— Showing Method of Developing Joint

Sections.

Laving Out Circular Arches in Circular Walls.

soffit with that of the conical surface of the wall may be
projected.
Take as an example the point C of the element pro
jected in C of Fig. 156. At the point A' in Fig. 157 erect
the vertical A' 9 ; then in' Fig. 156, parallel with the base
line, draw C C C. Now at the radial C c of Fig. 155
set off 2 C, equal to C C of Fig. 157, which gives in C
one point of the plan required. In a similar manner
other points may be obtained, through which trace the
curve, as shown. Now divide C c in 11 into two equal
parts, which gives in 11 the point at which the normal of
the plane surface joint may be projected. The normal in
question is shown in 11 6' of Fig. 156, the construction of
which will be apparent from the drawing when consid
ered in connection with the explanations of previous ar-

* Copyright, 1902.by Charles Horn Fox.

tides. In a similar manner the normals 10 5', 12 "', &c.,
may be projected.
Now to find the point through which to trace the plan

curve of the intersection of the exterior bounding surface
of the arch with the conical surface of the wall, proceed

as follows : Take the point 6' of the normal 11 6' of Fig.

156, and parallel with the base line draw 6' 6 6'. Then

in Fig. 155 set off 2 6, equal to 11 6 of Fig. 156, and
through 6 draw the radial 6 i. Next set off 6 6', equal to

6 6' of Fig. 157, which gives one point of the curve. In a
similar manner find other points and trace the curve.
In order to develop the face molds we first draw 9* 9,

as shown in Fig. 161. Square with 9' 9 draw 9 4 and set

off 9 &, equal to A' 9' of the inclined line in Fig. 157.
Square with 9 9' draw 9' p. Now in Fig. 155 set off 9 9',

equal to 9 9" of Fig. 157, and

with O 9 as radius draw the
curve 9 v.

In Fig. 161 set off 9 4 and
9' p, equal respectively to the
lengths of the corresponding arc
of Fig. 155. Join 4 p, and square
with this draw 4 3 and p q, equal

respectively with the lengths of
the corresponding arcs of the
plan. Join g 3, and square with
it draw 3 2 and q r, equal respec
tively to the lengths of the corre
sponding arcs of the plan. In
the same manner find the points
1 *, 1 A a, &c. Now set off in Fig.
161 the distances 4 E, 3 D, &c.,

equal respectively to A' E', A' LV,

A' C, &c., of the inclined line of
Fig. 157. Through the points
given in A, B, C, &c., trace the
developed curve of intersection
of the soffit surface with that of
the wall. Square with iB, rC,
&c., draw B 6, C c, &c, making
the angle o B 5. c C 6, &c., equal
to that of the corresponding nor
mals of Fig. 156. Through the
points given in o, 5, 6, &c, trace
the curve, as shown, which will

complete the face molds required.

For the purpose of developing the joint mold we pro
ceed as follows : Take as an example that required at
the joint surface 11 6' of Fig. 156. In this figure divide
the normal as shown in two equal lengths. Then square

with 11 6 draw h g and parallel with the base line draw
h i j. Now in Fig. 155 set off 2 g', equal to 11 g of Fig.
156; set off g' B, equal to i j of Fig. 157,and a curve traced
through 9' C B 6' gives the plan of the intersection of the
joint surface with that of the outer wall. Now, with O
as center and O C as the radius draw the arc C P.
To make the construction clear the figure C P i c of

the plan has been transferred to the corresponding dia
gram of Fig. 159. in which square with c C draw the
tangent C d; then parallel with c C through 6' draw
9 6' ; now divide C d into any number of equal parts, and
draw the ordinates 1 7, &c. In Fig. 160 set off C 5 c,
equal to that of the corresponding letters of reference of
Fig. 159. Square with C c draw C d and 5 6, making the
latter equal to the length 11 6' of the normal of Fig. 156;

now divide 5 6 into the same number of equal parts that
the corresponding line of Fig. 159 may be divided, and
parallel with c C draw the ordinates 1 7, &c., equal to the
corresponding ordinates of Fig. 159. Through the points
given in C 3 4 6 and c 7 8 9 trace the developed curves of
the outer and inside face of the mold. Now set off c o,
equal to the length of the joint line, as given at the inside
face molds of the joint in question, and drawing 6 6 the
mold may be completed. In a similar manner may each
joint section be developed. The inside face being a cylin
drical surface, the molds for the face in question may be
developed to the directions given in preceding issues for
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like devolpments. We will endeavor in a later drawing
to show a very simple method by means of which the
curve lines represented in 4 3 o and 9" q s of Fig. 161may
be developed.

«■»
A Mammoth Barn.

The plans have recently been prepared for a barn of
somewhat mammoth proportions, which will be erected
for Frank K. Bull of Racine, Wis., and which when com
pleted will be arranged so as to constitute two separate
stables under one roof. The structure will be two stories
in bight, and will cover an area 114 x 117 feet. The ex
terior will be of dark brown mottled pressed brick, with
Bedford stone foundation and trimmings. The second
story will be of rough cast plaster and half timber work
in the dormers, while the roof will be of green tile. The
ground floor of each stable is so arranged as to provide
for an automobile and waiting room, 20 x 40, finished in
old English oak, with enameled brick wainscoting ; car
riage wash, 16 x 45 feet, finished to ceiling in white en
ameled brick, with adamantine clinker brick floor ; car
riage room, 46 x 37, with white enamel brick wainscoting,
oak trim, beam ceiling and hard wood floor. The stable
room is 55 x 33, and contains eight single stalls and three
box stalls. This room is finished to the ceiling with

The interior is handsomely decorated and contains
some notable paintings by the famous Mexican artist
Cabrera. Pious women have adorned the Chapel of Our
Lady, which is one of the features of this ancient church,

and the magnificent Churrigueresque ornamentation of
the northern transept is a splendid specimen of this most

distinctive Spanish mode of decoration. Beneath this
transept rest in their eternal sleep 45 American soldiers,

who were killed or died of disease during the war of the
North American invasion, when the adjoining monastery

of the Carmelite Fathers was converted into a military
hospital and barracks, the good fathers nursing the
wounded Americans with such Christian devotion and
good will that when the troops evacuated San Angel
monks and soldiers fell on one another's necks and wept.
Janvier speaks of San Angel's church as follows : " In

the year 1613 Don Felipe De Guzman, a pious ' cacique
'

of Chimalistac, in fulfillment of his father's testament,
gave up to the Carmelite order a huerta of considerable
size. Here the Carmelites built a little hospice. Don
Felipe De Guzman presently died, and a little later died
also his widow, childless. By her will the entire estate
of which she died possessed passed to the Carmelite
Fathers, and by these it was devoted to the building of

the existing monastery and church. The plans for these
buildings were prepared by the celebrated architect, Fray

Andres De San Miguel, a lay brother of the Carmelite or
der, and at that time held to be the first archi
tect of New Spain. That this reputation was
well merited is shown by the beauty of his still
existing work. The building was begun June
20, 1615, and was pushed with so much vigor

that the church and convent were finished with
in two years. The church was dedicated to San
Angelo Martir. whence came the name of the

little town that presently grew up around it."
■»■»

Severe Test of Baltimore Brick.

«* • • 1
Fig. 161.—Diagram Showing Method of DevelopingFace Molds.

Laying Out Circular Arches in Circular Walls.

white enameled brick, and has adamantine clinker brick
floor. The plumbing and fixtures are of the most modern
and sanitary construction. The stalls are provided with an
original flushing device. One of the stalls is fitted up as a
water stall, in which a horse with dry or cracked feet
may stand in water covering his hoofs. A perfect system
of ventilation is provided, calculated to remove all odors.
The harness rooms are to be finished with mahogany pan
eled wainscoting and hard wood floors. On the second
floor are the loft room, storage room, grain bins and a
suite of living and bath rooms for the use of the coach
men and stable men.

« ■»
A Ruined Hexican Church.

The suburban town of San Angel, at the base of the foot
hills, three-quarters of an hour from the capital by elec
tric car, is every year becoming more fashionable as a
summer resort, and every year, as modern conveniences
and better houses are provided in the outlying districts,
more people take up their permanent abode there. To
the casual visitor to San Angel, says a writer in a late
issue of Modern Mexico, the most interesting feature is
the handsome old church of Neustra Sefiora del Carmen.
Its triple domes, with their tiles shining brightly in the
sunlight, are the first objects that arrest the attention of
strangers approaching the town. Its Carmelite bell
tower, or campanario, is distinctive, and the edifice is one
of the handsomest ecclesiastical monuments in all Mex
ico. It was dedicated to the worship of God in 1617, or
three years before the Piigrim Fathers of New England
landed on Plymouth Rock.

In discussing the severe test to which building mate
rials were subjected in the recent Baltimore conflagration.

the statement is made by the Herald of that city that an
examination of the ruins will show that of all material
none stood the fire better than the Baltimore red brick. In

the more modern buildings stone of various kinds, gran
ite, marble and the whitish variety of brick, made chief

ly, we believe, of- material found in the West, and con

crete in one building, at least, were used, and in the in
tense heat all, of course, suffered, but the red brick, it is

believed, least of all. It has been estimated that perhaps
20 per cent, of old brick can be used in rebuilding in work
on inside walls, which will amount to considerable in the
way of saving. It is admitted that in the residence sec
tion red brick has been too freely used, giving the effect

of too great uniformity, but in the business district af
fected by the fire this was not so much the case. As to

durability, this brick is perhaps the equal of almost any

material. There is a dispute as to whether some of the

old Colonial churches still in good condition in Eastern
Virginia were built of brick brought from England, but it

is certain that they were most substantially constructed.

This brick corresponds closely to what used to be called
" Baltimore pressed brick," and is a splendid specimen of

material. Some of these churches date back to early in

1700, and a few were constructed still earlier. The best
quality of Baltimore made brick, it is believed, is quite as
good as these old specimens.

Some of the dally papers express the opinion that

there has been a change in architectural taste in New

York, and that it will show itself within the next few
months, when the rebellion against the French style of

building that has been so popular in the city will begin
to have its effect. In the last ten years the most popular
style of building here has been French. The majority of

houses now being built are in the Georgian style, which

promises to enjoy as much popularity as the fashion just

gone out. After New York has passed through several
periods of such exclusive devotion to the various styles

its buildings will be fairly representative of all schools.
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A MODERN FACTORY BUILDING.

WE
present herewith elevations and details which

relate to a modern factory building embodying

in its construction many features likely to interest a

largeclass of our readers. It is a six-story and basement
warehousecovering an area 79 x 152 feet inside dimen

sions and is wrh«t is known as slow-burning semi-mill
construction,being put up in accordance with the specifi-

i. i -

of goods on each floor are so arranged as to
leave broad

aisles at the sides and in the center, to
facilitate the

trucking of goods to and from the elevator The
bulla-

ing is the new Chicago warehouse of the Lalance
& Cros-

jean Manufacturing Company of New
York, and has just

been completed at Clark and Nineteenth streets.
It is

peculiarly fitted, both by location and
design, for tne

proper storage and speedy handling of the lines of
agate,

nickel steel and other enameled wares,
tinware, &c., for

which the concern are so widely known.

A novel and noteworthy feature of the warehouse
is

the arrangement of a wing at the west side of
the second

floor to permit -the switching of three freight
cars, or

two cars and a locomotive, directly into the warehouse

from the adjoining tracks of the Lake Shore and
Rock

Island railroads. In order not to lose valuable space in

the basement, the switch track is supported by 12-mch

steel beams, placed 12 inches from centers, and supported

on both sides by heavy brick walls.. These beams are

covered with a %-inch sheet steel floor, riveted to the

flanges of the beams and built into the brick walls on

LS.M.3.TBACK
_1 I
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Vertical Cross Section of the Warehouse.

A Modern Factory Building.

Section. Showing Construction
at the Different Floors.

cations and requirements of the Factory Mutual Insur

anceCompany.
A feature of the construction is the way the posts and

girders rest upon cast iron pintles, or shoes. The usual

cnstim of using wood bolsters throughout a building puts

the floors out of level with the shrinkage of the bolsters.

This is entirely done away with by the use of east iron

pintles. The girders also rest on top of the posts and are

not supported by brackets or projections at the sides.

With the exception of the edges of these pintles, the

wholeof their surface is concealed by the girders, thereby

protecting the iron in case of fire.

An electric Eaton & Prince 8 x 10-foot elevator in the

center of the building serves the seven floors, and cases

both sides. The rails for the switch track are
laid

directly on the sheet steel, and are clamped to the beams

with clamps especially designed by the engineers of
the

Lake Shore & Michigan Southern Railroad. This ar

rangement actually divides the west end of the
building

into two stories, occupying the same height as
three

stories in the east part. The space under the steel
floor

is partly occupied by a boiler and coal room. A
sliding

steel door or curtain closes the track entrance.
The

track is sunk just low enough below the level of the
floor

to bring the floor of the cars level with the
unloading

platform. Outside of the sliding door this platform
ex

tends along the side of the building and 36 feet
beyond it

southward, in order to permit of loading or unloading
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two additional cars. There is no grade from the adjoin
ing railroad tracks into the building, owing to the fact
that the railroad is elevated about 10 feet above the level
of the adjacent ground. A cement loading and unloading
platform for wagons extends the width of the building
at its north end, the platform being level with the floor
of an ordinary dray. As Nineteenth street is closed by
the embankment of the railroad, the stub end of the
street is at the disposal of the company for handling
their wagon traffic without interference or interruption.
Jack-knife doors lead from the building to the shipping
platforms. By the arrangement just described it will be
seen that boxes of goods may be unloaded from freight
cars in the building, trucked to the elevator, lowered one
floor and, without leaving the truck, be wheeled to wait
ing wagons for reshipment by local freight.
The third floor is filled with a series of shelving,

divided into compartments, or bins, and in these bins,
which are numbered serially, stock for broken package
shipment is stored. The center of this floor, to one side
of the elevator, is the packing and weighing floor. On
each floor the aisles are numbered and sections lettered,
and the stock book shows by letters and numbers the
exact location of each case of goods, so that even the

if
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Main Floor.

MAINTRACR.,

tubular boiler in the basement. Steam from the boiler is
conducted to the fourth floor, from which it is carried
upward to floors above and downward to the lower floors.
The east frontage of the northern half of the main
floor is partitioned off for the office, and finished in
Georgia pine. A telephone and tube system will furnish
communication between the office and various parts of
the warehouse. The whole structure is an excellent type

Cast Iron Pintle Used at Column
and Girder Intersections.

. J i

Sectionof Sills at Fire Doors. Detail of Lintels, Front and
Rear.

SecondStory.
Section through Loading Platform.
Scale,V4Inch to the Foot.

A Modern Factory Building.

most unskilled freight handler can quickly get any case
desired.
A broad daylight stairway connects the floors at the

north end of the building, and entrance to the stairs is
through steel fire doors, which automatically close, by
the melting of a fusible retaining link, in case of fire. A
fire escape is built at the opposite end of the building.
The whole seven floors are protected against disas

trous fire by the Niagara Fire Extinguisher Company's
wet type overhead sprinklers. This system is in two
units, the northern and southern halves of the system
being controlled separately, each having its own cutting-
off device. This device, by the throw of levers, cuts off
rangement prevents the damage of property by water
already stored in them to flow into the sewer. This ar
rangement prevents the damage of property by water
after fire has been extinguished. The water for the
sprinkler system is pumped from the city mains into two
steel pressure tanks extending from the sixth floor to the
top of a penthouse on the roof and to a 20,000-gallon
wooden gravity tank, also on the roof. This latter tank
is intended for reserve supply, and the water in it is pre
vented from freezing by the admission of steam from the
boiler in the basement.
The building is lighted throughout by arc and incan

descent lights and is heated by means of steam from a

of modern warehouse in its construction and arrange

ment.
The architect of the structure was Fritz Foltz, of 69

Dearborn street, Chicago, 1ll.

A Common Result in Estimating.

Building has become so highly developed and spe

cialized that the cost of omitting work has become an
important item in making estimates. Not long since a
factory obtained a contract for furnishing the outer and
inner wood finish of a chapel, says a writer in a recent
issue of the Western Builder. Specifications for the
outer work required that it be without "surfacing" or
planing —as the saw left it. The office man who " billed "

the work to the factory took pains to mark all over the
lists and drawings that the stuff was to be planed on the

back side only—this to bring it to a proper thickness—

and that all exposed surfaces were to be left as sawn. In

due time, chancing to be in the warehouse, he saw stacked
up ready for shipment all this outer finish fully dressed
and planed, and of course it all had to be thrown away.
It is safe to say that the next time the managers of the
factory estimate on work in which the surfacing is to be

omitted they will add something to cover the chance of
having to do the work over again.
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Design for Front Door or Entrance.

One of the points to be considered in the finishing of
the exterior of a modern up-to-date dwelling is the front
entrance, which may consist of a single door or a com
bination of door and side lights, with transom, as the
style and character of the design of this part of the
building often has much to do with the general effect pro
duced upon the eye of the beholder. The front entrance
to a house admits of a great variety of treatment, de
pending upon the taste of the architect or owner, as well
as upon the amount of money which one feels disposed
to devote to this feature of the structure. An Idea of
the manner in which almost any of the hard woods may

Design for Front Door or Entrance.

be effectively treated in combination with a neat tran
som is shown in the accompanying illustration, which
represents one of the designs of front entrances produced
by the E. J. Davis Mfg. Company of 251 to 271 West
Twenty-first street, Chicago, III. The glazing is of bevel
plate glass, set in metal, while the handsome carving is
hand wrought and the cabinet work of the first quality.
The inside of the door and side lights is flush molded

and the finish is intended to harmonize with the wood
work of the hall. The engraving very clearly shows
the delicate tracery of the ornamentation and the effect
ive treatment of the different parts. The design is clev
erly worked out, and will doubtless prove of suggestive
value to many of our readers.

A California Home.

A handsome residence in the Colonial style as ex
emplified in the Southern States is now in process of
erection at San Mateo, near San Francisco, for D. F.
Walker, of the latter place. The most noticeahle fea
ture of the building, viewed exteriorly, is the large dou
ble deck porch which extends across the front of the
building. From the ground floor this opens upon a re
ception hall, around the walls of which are columns
twined with vines in gold. To the right of the hall is a
large drawing room in the Renaissance style, the mantel
for which is said to have been specially carved in Venice.
The finish of the room will be in Venetian wainut. At
the end of the drawing room is a glass inclosed porch.
At the left of the reception room is a library, finished in
mahogany, onyx and marble, adjoining which is an en
trance from the porte cochere. The billiard room is fin
ished in dark green oak. The finish in the dining room
will be in oak, and the same kind of wood will be used for
the floors. In the basement is a large dancing hall, a
music room and a supper room.

The second floor will have a large living room and
sleeping rooms, each having its private bath and dressing

room. The sleeping rooms are to be finished in birch,

white cedar, Oregon ash and red wood, while the living

room will be in Flemish oak.
The exterior of the mansion will be painted with old
fashioned white enamel, and the windows will be pro
vided with green blinds. Corinthian columns will rise
to the second story at regular intervals from the ver

andas. The house occupies a commanding site on a 12-

ncre tract of rising ground.

New Publications.

739 Paint Questions Answered.— Size, 7 x 10% inches.
382 pages. Bound in board covers. Published by the

Painter*' Magazine. Price, $3, postpaid.

This, as the title indicates, consists of a large num

ber of answers to questions which have been propounded

by those connected with the painting and decorating

business. The matter originally appeared in the Ques
tion and Answer Department of the Painters' Magazine,

and the publishers, feeling that the information would

prove valuable in book form, have put the matter in such

form that it is convenient for reference, and the book
will be found a valuable encyclopaedia for the painter,
decorator, and, in fact, all having occasion to do work

connected with the lines of trade indicated. In reprint
ing the matter from the Painters' Magazine, the pub

lishers have omitted the initials and the location of

the questioners, and instead of presenting their letters

have stated concisely the conditions of the particular case
concerning which information was requested, or have

summarized it in the title of the paragraph or section.

A feature of the work and one which will commend it
for its convenience is an index alphabetically arranged

and so complete that any particular subject may be read
ily found.

American Renaissance.— By Joy Wheeler Dow, Archi
tect. 182 pages. Size 8 x 11 inches. Illustrated by

96 half-tone engravings and numerous line drawings.

Handsomely bound in board covers, with gilt top.
Published by William T. Comstock. Price, $4, post

paid.

This review of American Renaissance originally ap
peared as a series of papers in the Architects' and Build
ers' Magazine and the interest shown in them as they

were brought out lead the publisher to suggest the pro
priety of putting them in more permanent shape. With
this idea in view the author collated the articles, adding

some new illustrations, and in some cases the plates were
enlarged where the subjects seemed worthy of fuller rep
resentation than was possible in the limited space al
lowed in the magazine. The book is intended to be an
impartial outline history of American domestic archi
tecture from Colonial times to the present day, and is of
a character to justly entitle it to a place in the library
of everyone who desires to familiarize himself with the
subject. The matter is comprised in 12 chapters and is
presented in a way to appeal not alone to the architect,
but to the general reader as well. The value of the work
is greatly enhanced by an index, alphabetically arranged,
and so complete as to permit of ready reference to any
phase of the subject considered. The selection of Illus
trations is specially noteworthy, embracing as they do
many rare and beautiful examples of American domestic
architecture.

»»»

Light Oak Finish on Pine Wood.

In order to produce a light oak finish on pine wood the
Painters' Magazine suggests the following treatment:
Stain the wood with raw sienna in oil. that is thinned
with equal parts oil and drier for soft pine and with equal
parts raw oil. drier and turpentine for hard pine. Apply
the stain with the brush, and when about ready to set wipe
off the excess of stain with a cloth, so that the grain of
the wood will stand out clear. When dry finish with
hard oil for inside or spar varnish for outside.
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Death of Clarke Merchant.

Clarke Merchant, president of Merchant & Co., Incor
porated, Philadelphia, Pa., died of pneumonia on May 7
after a short iliness. He was born in Oglethorpe Bar
racks, Savannah, Ga., September 20, 1836, his father,
Charles Spencer Merchant, being an officer in the United
States Army, who retired with the rank of colonel and
brevet brigadier-general. Clarke Merchant entered the
navy as midshipman in 1852, and served on the Pacific
Coast, in China, in the Mediterranean and subsequently
on the Atlantic Station throughout the whole of the Civil
War, in which he distinguished himself. He retired from
the naval service in 1863 with the rank of lieutenant-
commander and engaged in business in Philadelphia as a
memoir of the firm of Carman, Merchant & Shaw. Sub
sequently he entered into business alone, his trade being
principally in sheathing metal, sheet copper and other
metals. Adding tin plate to his line of goods, he event
ually made an arrangement with the tin plate manufac
turers of Wales by which he gained a controlling position
in this line of trade. The firm of Merchant & Co. to-day
handle the entire product of some of the leading brands
of roofing tin, and also operate a tin plate works of their
own.

+—+

Curtailing Shingle Production.
Representatives of 31 shingle manufacturing com

panies of Northern Wisconsin and the Peninsula of Michi
gan, operating under the name of the Northwestern
Shingle Manufacturers' Association, recently met at Es-
canaba, Mich., and agreed to curtail the production of
shingles until the price of the product is raised to the
normal level.
The manufacturers claim they are unable to make

shingles without loss at the present price, and some mills
may not open for work at all this season.
The price of shingles in the Central West, it was

claimed by members of the association, has been driven
to a bed rock basis by shipping into the territory great
quantities of shingles from the Pacific Coast.

Decision Regarding Forfeiture Clauses in Build
ing Contracts.

A decision has recently been handed down by Justice
Gildersleeve in the New York Supreme Court, in the case
of the owners of the new hotel in course of construction
at the northeast corner of Eighty-first street and Colum
bus avenue, New York City, against Joseph McConnell,
the mason contractor, which establishes an important
precedent in difficulties arising in building contracts con
taining forfeiture clauses.
McConnell had a contract for $17,000, and it was

provided that in case of a "general" strike the time
would be extended over the period of the strike. Delay
for any other cause would be considered abandonment,
and give the owners the right to end the contract. The
contractor, who is a member of the Mason Builders' As
sociation, had done considerable work when the brick
layers' strike, recently ended, was declared, stopping his
work. The owners ended his contract by a three days'
notice, contending that the bricklayers' strike was not a" general " strike.
The owner obtained an injunction preventing the con

tractor from removing his scaffolding and other tools.
Counsel for the contractor contended that the strike was
in effect a " general " strike, and that therefore the con
tract could not be terminated, and in this view the Court
concurred.

An Important Legal Decision.
One of the most important legal decisions, from the

viewpoints of purchasers of modern improved property
and of building loan operators, which has been made in
recent months, has been handed down by the Appellate
Division of the Supreme Court, with every judge concur
ring. The unanimity with which the opinion was
affirmed makes it quite sure to stand, whether the cape be

carried to the higher court or not. The decision fur
nishes a new protection to innocent buyers of the builder's
product.
The case was that of Walter M. Jermyn against Wil

liam C. Hunter, and victory lodged with the defendant.
Hut Mr. Hunter, who erected the structure in which the
casus belli was located, merely represented the building
loan operator, E. Clifford Potter, in the action. Mr. Pot
ter carried the case up to the Appellate Division with the
determination to make a final test of the merits of the
issue, and won what all his friends believed would be a
losing fight. It is said that even his attorneys had not
entertained any strong hope for a decision in his favor.
" By the decision in question the Court holds that the
man who sells such fixtures as boilers to a building sub

contractor by what is known as a conditional bill of sale
( an no longer enter the building in which they have been

installed after some one else has bought it, and take away

those fixtures, on the plea that he has not been paid.

»i>

Another New York Theater.
Another theater is about to be added to the already

long list of places of amusement in New York City, plans
having just been filed with the Bureau of Buildings for a
structure to occupy a site at the corner of Sixty-second

street and Broadway. The drawings have been prepared

by Geotge Keister, and the estimated cost of the new

building is placed at about $200,000. It/witl have a main
frontage of 100 feet and a depth of ISHV2 feet. %»v.Hl be

three stories in bight and the facades will be.o%*Br4ck
and ornamental stone. It will be known as the Colonial
Theater, the owners being the Colonial Theater Company.
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Advantages of a Trade Education.
It is one of the standing surprises of our social system

that the advantages of a trade education seem to ap

peal to but a comparatively small proportion of American
youths. Possibly the artificial barriers which have been

erected by certain labor unions may deter some boys from
seeking to enter the mechanical trades. But this is evi

dently not the only reason for their apparent unwilling

ness to engage in skilled manual labor. Those who are
interested in manual training institutions complain very

generally that parents, even of the poorest classes, often

object to their children being taught to work with their

hands, preferring that they should study along commer

cial lines, under the mistaken idea that there is not only

more dignity in clerking and kindred occupations than in

the practice of a handicraft, but also more money. Noth

ing could be wider of the mark, as regards the youth of

average qualifications and surroundings. On the one

hand, in taking up the rdle of a clerk, he enters a field

which has always been and always will be overcrowded,

while on the other, by learning a trade, he equips himself

with an unfailing means of livelihood, for, in our rap
idly growing country, there is room for an almost un

limited supply of good workmen. Possibly the young

clerk may secure more wages to start with than does the

young mechanic, but to nine out of ten clerks the day

comes when, grown older, they find they have reached

the limit of their opportunity without having secured

even a competency, much less anything like a leading

position in the community. But while the young trades

man may possibly have had to undergo the grind of hard

work on a small income during the first few years of his

career, he can, with diligence and persistence, secure for

himself steady and well paying employment, with the

prospect of early independence and a position, when he

shall have reached the upper rungs of the ladder of his

calling, such as a very small proportion of his clerking

confrtres can hope to aspire to. The pecuniary advan

tages of the skilled workman, whose moral and mental

qualifications are sound, are infinitely superior to those

attaching to the ordinary run of clerkships. But, above

and beyond this, there is, when rightly considered, a dig

nity and a satisfaction in skilled manual labor which

does not exist to the same degree in the occupations to

which so many young Americans are devoting themselves

because in them they can wear nice clothes and enjoy the
luxury of clean hands and linen. It is unfortunate that
such distorted views should exist among our American

youths to-day, and those who shall endeavor to disabuse

the mind of the rising generation of these false ideas will
be conferring a real benefit upon them, as well as upon

the public at large, for a skilled mechanic is a valuable

citizen of any country. Doubtless the adage " there's al

ways room at the top " holds true of every calling, but

it is also true that the " room at the top " is apt to be

much more spacious in the mechanical trades than in the
general commercial field, in proportion to the number of
candidates for its occupation.

Apartment House Refrigerating Apparatus.

The practicability of supplying cold to dwellings and
apartment houses by means of brine, chilled by the ex
pansion of ammonia and allowed to circulate through a
tank, in the same way that the cold storage houses of
our cities are kept at a low temperature, is an extremely
interesting theme for discussion. By enabling house
keepers to dispense with ice, these miniature cold storage
closets form an excellent and economical substitute for
the old fashioned refrigerators, and the brine chilled re
frigerators are better than those cooled with ice in being
perfectly dry, as the cooling pipes, which are kept at a
temperature of about 20 degrees F., condense upon their
surface the moisture in the air around them and freeze it
into a mass of frost crystals which cover the pipes to a
depth of an inch or more. In St. Louis chilled brine for
cooling purposes is supplied from mains laid in the
streets, but in cities where cold storage warehouses are
not so common as in St. Louis individual plants are like
ly to be required. A plant suitable for an apartment
house containing 25 families costs about $5000, but it is
very probable that the extra rents that tenants would
pay for sharing in its use would afford a large interest
on the investment. The owners of some apartment houses
in New York already supply their tenants with ice gra
tuitously as a special attraction ; and it is probable that
anything so simple as a cooling pipe service would soon
come to be regarded by tenants as a luxury to which they
were entitled without paying any extra rent for it. Un
der such circumstances it seems as if small individual
cooling machines would be useful, not only to owners of
apartment houses, but to housekeepers in general. It is
said that a concern in Paris, France, makes a domestic Ice
machine, selling for about $15, which will freeze an ice
cream or a carafe of water in a few minutes; and it
seems as if such a machine might easily be made to chill
a tank of brine of sufficient size to keep a refrigerator of
moderate size cool with no further expense or trouble
than that involved in turning a crank for a few minutes
each day.

Sanitary Inspection of Schools.

The only practical way in which a permanent reform
can be effected in the provision of proper sanitary con
ditions in school houses is the adoption of regular sani
tary inspection devoted exclusively to schools. The pres
ent health laws of many cities contain no provision for
such inspection, and it is only when complaint is made by
individuals that the Health Department investigates and
takes action. Moreover, in a great many cities no sani
tary engineer is regularly employed by the city to con
sult with the building inspector on the erection and de
tails of plumbing in public buildings. The larger cities
throughout the United States, however, employ sanitary
engineers, who render valuable service in securing proper
buildings and adequate sanitary arrangements for schools.
The public schools are so important in their relation to
the mental and physical well being of the present as well
as future generations as not only to warrant, but demand,
the employment of every reasonable safeguard to health
in every city in the land. The interests involved are too
great to be trusted to the care of general agencies. They



194 July, 1904CARPENTRY AND BUILDING.
can and will be propertly protected only through a sci
entific system of inspection, designed wholly for their

benefit and carried out with unremitting vigilance. Such

a system should be established by the city authorities

everywhere with as little delay as possible. It will not

do to wait until it has been forced upon the city by some

costly and destructive experience. The adoption of such

a plan of sanitary supervision might possibly involve

other changes in existing methods relating to the con

struction and alteration of school buildings; in order to

make the whole system harmonious and effective. One

reform that is most urgently demanded, and which is

really essential to the accomplishment of perfect sanita

tion, is the formulation of some plan that would insure

the selection of proper sites for school houses and their

construction on hygienic principles. Faulty construction

of buildings and the choice of wrong locations are -re

sponsible for much of the existing trouble, and if we are

to go on building schools on unscientific principles sani

tary inspection will be seriously embarrassed. It is much
cheaper to construct school buildings in the right manner

in the beginning than to tear them to pieces afterward in

the effort to make them what they ought to be. The

"penny wise, pound foolish" policy that has been too

often pursued in the past in such matters has been pro

ductive of results that cannot be contemplated with pride

or satisfaction. There is no subject to which city councils

can devote their attention and be surer of public interest

and sympathy, nor any which more urgently demands

consideration.
« »»

A Striking Contrast.

will be eight stories in hight and will cover an area
57% x 85% feet. The plans were drawn by A. N. Allen
and F. Garvin Hodson, associated architects, who have
their offices in the Windsor Arcade.

A comparison of the Produce Exchange Building, ou
lower Broadway, New York City, with the first structure
built by white men on the same site shows the wonderful

growth of the city since the Dutch first took possession

of Manhattan Island. In 1641 Philip Geraerdy built the
White Horse Tavern, on what is now the northeast corner

of Stone and Whitehall streets. It was 18 x 25 feet in
size, with one door and one window, and seems to have
had but one room on the first floor. It cost 75 florins, or
about $30 of our money. It was patronized largely by
the soldiers from the fort opposite, where the new Custom

House is to be. To-day this site and the garden attached,

as well as many other lots, are covered by the big Produce

Exchange Building, which is ten stories high, with a

tower of 10 stories, and has 14 acres of floor space.

Wanamaker's Philadelphia Store.

The contract for all the mason work, foundations and

steel construction for John Wanamaker's new depart
ment store in Philadelphia has recently been awarded

to the Thompson-Starrett Company of 49 Wall street.
New York City. This new building will cover an area
250 x 479 feet, will be 12 stories in hight and will have
a floor space nearly equal to 38% acres. It is estimated
that 18,000 tons of structural steel will be required and
the foundations laid in concrete will extend 47 feet below
the street level. The estimated cost is placed at $5,000,-

000, and the work will be done in accordance with plans
prepared by D. H. Burnham & Co. of Chicago. The
building will be equipped with 62 passenger and freight
elevators, and the power house, which will occupy a sep
arate building, will be connected with the main structure
by a tunnel through which all pipes will be carried.

An apartment house of attractive exterior and hand
some finish is about being erected in West Forty-fifth

street. New York City, between Fifth and Sixth avenues,

and which when completed will cost in the neighborhood
of $300,000. The exterior will be of limestone, brick and
terra cotta. in the modern French style, and the interior
will be arranged for 22 families on a floor. The structure

New Banking: Building:.

A short time ago we called attention to a handsomely
finished annex just completed for the National Park
Bank, next to the corner of Broadway and Fulton street,
and extending through to Ann street. The bank itself has
a frontage of 59% feet on Broadway, and plans have now
been filed with the Bureau of Buildings for a structure to
be erected on the site of the old bank which will cost in the
neighborhood of $250,000. The work will be done in ac
cordance with drawings prepared by Architect D. Barber,
which call for a facade of decorated limestone harmoniz
ing with the annex and having an arched central window
three stories high and a triple set of massive entrance
doors at the basement story. The interiors of all the
apartments and offices are to be finished in mahogany
or chestnut and everything will be throughly in keeping
with a structure of this character. The first floor will
be devoted to offices and the main banking rooms, while
on the sixth floor will be dining rooms for the president
and vice-president, and on the seventh floor a large din
ing hall for the clerks. It is stated that the completed
structure, with its annex wings, will have cost more
than $1,000,000.

4 <>

Increased Cost of Living.

Colonel Carroll D. Wright, United States Commis
sioner of Labor, one of the recognized statisticians of the
world, has compiled statistics which have just been is
sued in a bulletin by the Department of Commerce and
Labor, and which demonstrate the increased cost of liv
ing in 1903 over the preceding 13 years. Colonel Wright
bases his report on no less than 260 series of quotations,
giving the wholesale prices of farm products, food, cloth
ing, fuel and lighting, metals and implements, building
materials, house furnishing goods and many miscella
neous articles. His tables show that the average price of
all these commodities was higher in 1903 than at any time
since and including 1897. The farm products group, for
example, was 18.8 per cent, higher in 1903 than the aver
age price for the ten years from 1890 to 1899. Fifty-three
articles of food are given, on 35 of which there is an in
crease over the average of the preceding 13 years ranging
from 5 to 70 per cent. The table of fuel and lighting
shows a remarkable increase in cost during 1903, amount
ing to 53.1 per cent. for petroleum and 26.2 for anthra
cite coal over the average price for the ten preceding
years. Almost all the articles were higher last year than
the average for the ten years preceding except in the case
of manufactured products, which are largely lower. In
almost all instances the increased prices referred to have
benefited the farmers, who, in consequence, have pros
pered.

A Fifth Avenue Office Building:.
Among the improvements contemplated in what has

up to a recent period been the residential portion of Fifth
avenue. New York City, is an 11-story fire proof office
building, to be erected at the northwest corner of the
avenue and Thirty-second street and to cost in the neigh
borhood of $700,000. The structure, which will be put
up in accordance with plans drawn by Architect Robert
Maynicke. will have a frontage on Fifth avenue of 65
feet 10 inches and on the cross street of 123 feet. The
facade will be of brick, limestone and terra cotta. The
old buildings on the site have already been torn down
and the work of excavating for the foundations is now
in progress.

It is stated that King Aggrippe built the roof of the
Pantheon at Rome of concrete 27 years B. C. This roof
is dome shaped and about 146 feet across, and stands to
day after a lapse of 2000 years a remarkable monument
to the qualities of the old Roman cement
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SOME FEATURES OF THE NEW "TlMES" BUlLDlNG.

THERE
are many interesting features in connection

with the construction of the building to be occupied
by the New York Times which is now in process of erec
tion at Broadway, Seventh avenue, Forty-second and
Forty-third streets, New York City, and especially is
this true as regards the foundations and substructure,

for it is through the latter that the underground railroad
will pass. The half-tone supplemental plate which ac
companies this issue of the paper indicates the appear
ance of the structure a short time ago, and is made from
a photograph showing a portion of the skeleton frame and
the way the masonry was carried up from different levels.
While the main structure is to be 16 stories in higbt, the
Forty-second street front, which is in the background of
the picture, will be carried up 20 stories, giving a tower

avenue runs parallel with the top portion of the framing
plan.
A view of the substructure and foundation is shown
in Fig. 1, where some of the iron work of the subway is
indicated by the smaller columns and beams, the latter
being placed at a slight angle with the girders of the
building itself. This picture was made from a photo
graph, for which we are indebted to the Sun,
taken at an early stage of the substructure work.
ln Fig. 2 is shown a cross section through the substruc
ture on the line of the columns E. F and G of the fram
ing plan, Fig. 3. The subway construction is indicated
by the short columns represented by the dotted lines, and
is wholly above the pressroom of the building. It will
be seen from an examination of this illustration, taken

Fig. 1.—View of Substructureof Building Looking Toward the Nose at Forty-third Street: Also a Portion of the FrameWork
of the Subway Shown at an Angle to that of the Building Proper.

Some Features of the New
" Times " Building.

effect. At the time the picture was taken the frame work
of the tower had not been completed. As previously
stated in these columns, a portion of the space on the
level of the basement and first cellar will be occupied by
one of the stations of the Rapid Transit Subway, but the
steel supports for the building are entirely independent
of the underground railway construction. The distance
from the level of the sidewalk to the floor of the third or
last cellar is 55 feet, this subcellar being entirely below the
rail level of the subway, and will be used as a pressroom.
The subway curves north from Forty-second street

and cuts into the building site at a point just at the left
of column B, shown on the first-floor framing plan, Fig.
3, and then continues to the right, passing up Broadway.

In its course the tracks run between the columns indi
cated on the framing plan by letters rather than figures.

It may be well to here state that Forty-second street runs
parallel with the left end of the building as represented
by the framing plan ; Broadway runs parallel to the
heavy dotted line in the foreground; Forty-third street

cuts across the narrow end of the building, while Seventh

in connection with the framing plan, Fig. 3, that some of
the columns for the Times Building had to be placed out
of line in order to allow for the subway, and then extra
heavy girders were used to span the track space, as indi
cated in Fig. 2 by the dotted portion marked " girder."
Another interesting feature in connection with the

building is the girder connections and the methods
adopted for bracing the structure in order to withstand
any wind pressure to which it may be subjected in the
most severe gales. In Fig. 4 of the illustrations we show
a section taken on the line B B of the framing plan and
near column 7. This, it will be observed, is at a point
where the building is narrowest and where both tracks
of the subway pass through the substructure. The gusset
plate connections at columns 8, 9, 10, 11 and 12 are similar
to that shown here. The column in the center of the
building at this point is designated as F, and in Fig. 5
we show an elevation of it, with the brackets which are
used under the cross girders. A plan of these brackets is
represented in Fig. 6, the view being taken on line A A.
An idea of the girder connections at the wall columns



196 July, 1904CARPENTRY AND BUILDING.
may be gained from an inspection of Fig. 7, while in
Fig. 8 is represented a section of one of the very heavy
girders over the subway, and which, for example, extends
from column E to column F, and another one from col
umn F to column G. These are of such capacity and
strength as to sustain the weight of the structure above,
,carrying in this instance near the ends
columns marked 7 and 10 on the fram
ing plan.
In the construction of the Times

Building a great deal of attention was
given to this question of wind bracing,
and in order to make assurance double
sure the engineering firm of Purdy &
Henderson, who prepared the specifi
cations, arranged for three distinct

plans. The first and most important of the three systems
of bracing is that which pertains to the frame work of
the outer walls, and the method here employed is indi
cated in Fig. 9 of the engravings. Between the upright
supporting columns of every floor are transverse plate
girders which are riveted to the upright columns with

gusset plates, the construction being
clearly indicated in Fig. 4 of the de
tails. The next system or form of
bracing is that shown in Fig. 10, this
being used at the elevator inclosure.
The illustration represents a vertical
section of the framing between columns
3 and 20, while in Fig. 11 is represented
the style of bracing used through the
elevator shaft and extending from
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Fig. 2.—Cross Section through Substructureon Line of Columns E, F and G, and Showing,by the Dotted Portions, the
Subway Construction Above the Pressroom.

Fig. 3.— Plan of Iron Frame Work at First Floor.

Some Features of the New
" Times " Building.

systems of bracing. Charles F. Berger, the en

gineer in charge of the work for the firm and

who superintended all the arrangements for the

proper installation of the strengthening bars, states

that every additional safeguard rendered advisable

by the narrowness of the structure was included in the

columns 4 to 21. In the case of Fig. 10 it will
be noticed that the braces do not cross the cen
ters of the panels, but are run from the cen
ters of the celling on the side down to the centers of
the supporting columns. Taking any room bordering on
a partition, for example, the braces cross the upper cor
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ners of the wall of the room that is part of the partition,
thus leaving below each pair of braces enough space to
cut doors wherever desired.
Another striking feature of this building is found in
connection with the methods used to render the base
ments dry and free from dampness. Such walls as are
below the level of the sidewalk are lined with water
proofing made of five thicknesses of particularly heavy
tarred paper laid in hot liquid asphalt. The lining is car
ried all the way down under the press room floor, and
where it goes under the column bases, in order to insure
absolute protection for the steel, are placed 20-ounce cop
per pans. As an additional precaution in case any water
does manage to get down outside the wall, there will be a

A flUsissippi Houseboat.

Houseboats have been growing in popularity —to such
an extent in recent years that a short description of one
which appeared in the New York Bun not long ago may
prove interesting to some of our readers. We, there
fore, present the following extracts from it :
Instead of pulling the " Idler " along by means of a

cable, the " Wanderer " pushes the houseboat in front of
it. The stern of the " Idler " is fitted to the bow of the
" Wanderer," and the two boats are held together by
heavy chains, so that they steer as one craft.
The " Idler " is 120 feet long and 20 feet beam. Her
lower deck contains all the cabins, staterooms, &<,.,of the
vessel.
The advantages of not having the motive power on

the houseboat are many. There is a total absence of the
throbbing and jarring of machinery. There is no heat,

Fig. 4.— Section on Line B B of Framing Plan and Near
Column " 7."

Fig. 7.—Girder Connection at Wall Columns.
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Fig. 5.— Elevation of Column " F," Showing Brackets Under

Cross Girders.
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Fig. 6.— Plan on Line A A of Fig. 5. Fig. 8.—Section of Heavy Girder Over Subway.

Some Features of the New " Times " Building.

6-inch perforated tile drain, whereby the water will be
conducted to a pit and thence pumped automatically up
to the sewer above. As a still further safeguard, in case
the water should pass that drain, another interior drain
will be placed inside the wall on the natural rock founda
tion. All this care, it is explained by the engineer, is for
the purpose of protecting the steel against corrosion or
deterioration. Furthermore, all the steel columns and
girders up to the first story will be protected by incasing
them in % inch of Portland cement, which it is well
known is particularly adapted for the purpose.
Some idea of the extent of the underground work of

the building may be gathered from the fact that the area
of the subcellar is about three times that of the first or
ground floor, the difference being due to the fact that the
excavations extend out under the sidewalks of the three
streets by which the building is bounded.
The architect of the building is C. L. W. EIdlitz of

1123 Broadway, New York City, and the contractors are
the George A. Fuller Company.

no smoke, no smell and no room is taken by the engines
which might be put to other use.
The main deck is entirely surrounded by light but

strong iron guards. A great plate glass window fills the
bow end of the inclosed deck, and is flanked by two doors.
These lead into the saloon, a luxuriously furnished apart
ment, 16 x 22 feet. It is entirely finished in polished
woods. Besides the large bow window there are 12
others. Writing desk, piano, tables, chairs, divans, books,
pictures—all the accessories of a comfortable and up to
date home are here. Electric lights make it brilliant at
night, and steam heat enables the happy voyager on the
" Idler " to snap his fingers at storms or cold weather.
Every door, window and transom on the boat is care
fully screened. From the saloon a long, narrow passage
leads through the center of the boat, and from this open
the six staterooms. Each of these is 6% x 11.feet. Each
has a lower berth of the size of an ordinary bed, while
above is a berth of the width of a single bed.
Each room has three windows and six large transoms,.
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electric lights, porcelain basin with hot and cold water,
steam heat, a large dressing bureau, a wardrobe and one
chair. Each room is completely furnished in its color;
red, yellow, blue, green, pink, lavender ; the color scheme
is complete, even to the candlestick and the candle. The
passage flanked by the staterooms ends in the dining
room, a beautiful apartment 10 x 16 feet in size, with cor
ner cupboards, where the boat's own special glass and
china gleam behind the leaded panes. Back of the dining
room is a cross hall opening at each end onto the outer
gangway, giving nlr and preventing any heat or odors
from the kitchen or the electric light plant from invading
the forward part of the boat. A drop table here is raised

tirely. A lattice work screen divides this deck, but the
forward portion is a clear 90 feet in length.
Here are hammocks, great swinging leather cushioned

settees with high backs, an army of lounging chairs, rags,
cushions—all the gay paraphernalia of summer loafing.
The deck has its own complement of electric lights, aswell
as a powerful search light.
Back of the lattice are three water tanks ; one, with a

capacity of 250 gallons, carries artesian water for drink
ing. The other two take the river water for all other pur
poses. On the hurricane deck, above this one, are four
clinker built boats for use in fishing expeditions or in
case of accident.
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Fig. 9.—Method of Wind Bracing Em
ployed In the Outer Walls of the
Building.

Fig. 10.-—Form of Bracing Used at the
Interior of the Structure.

Fig. 11.— Style of Bracing Usedthrough
the Elevator Shaft, as BetweenCol
umns " 4 " and " 21."

Some Features of the New " Times " Building.

to be used as a serving table at meal times. At the other
end of this hall is a recess for the water cooler, and con
veniently near by is the lemon squeezer, the ice shaver,
the shaker, &c.
Beyond the cross hall on the starboard side is the

aft gangway leading to the upper deck. Next comes the
kitchen. Behind the kitchen is the cold storage room,
next the ice house, then the men's bathroom, next the
laundry, and finally the servants' bath. On the larboard
side, beginning at the cross hall, are, first, a bathroom,
then the electric light plant, then the servants' rooms.
There are two gangways leading to the upper deck, which
is entirely open at the sides, although canvas curtains
may be dropped so as to shut it in, either in part or en-

The hold of the " Idler " is divided into coal cellar,

store room and wine cellar.
The " Wanderer " is 100 feet in length and has a 20-
foot beam. It is as white as the " Idler," and is by no
means an unworthy Cinderella to go along with its lady-

of-ielsure sister craft.
The lower deck is inclosed. Here are the boiler and

engines, the latter 10-inch bore and 6-foot stroke. On
the saloon deck are two dining rooms, eight state rooms,

a bath and the kitchen. Occasionally, when there is too
large a party to be accommodated on the " Idler," some
of the men are berthed on the " Wanderer."
The success of this boat has been very great, It is a

distinctive type, suited to Western waters.
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SOME LESSONS FROM THE BALTlMORE FlRE.

SINCE
the destructive conflagration which wiped out the

heart of the city of Baltimore numerous reports of
experts have been published, all tending to show some
of the important lessons from the builder's standpoint to
be drawn from the great fire. Among the more recent
contributions to the literature of the subject may be men
tioned the document which has just been issued from
the Insurance Engineering Experiment Station, and
which opens with an introduction by Edward Atkinson.
The latter calls attention to many of the points brought
out by Prof. Charles E. Norton of the Massachusetts
Institute of Technology, in charge of the station, whose
observations and deductions make up the body of the
report. Professor Norton made a careful study of the
various buildings in the burned district which withstood
to a greater or lesser extent the ravages of the flames
and had a number of photographs taken of the ruins.
Those which best show the condition of the various build
ings, so far as the effect of the fire on the buildings is
concerned, are used in the report, these including some
thing like 20 half-tone reproductions. While the report
is of too great length for presentation in full, we give
extracts herewith. The result of Professor Norton's in
vestigations leads to two general lines of suggestion
for future safety of similar districts in cities now built
or to be erected. He says:

The first thought that occurs to one in looking over
the situation is the similarity of conditions prevailing in
almost all large cities in the matter of lack of preventive
measures in retarding fire spread from building to build
ing, the lack of protection against exposure hazard. The
second thought brought home by the towering remains of
the tall steel frame buildings is the failure of the word"fire proof" to give any proof of its right to exist as
applied to such buildings.
Unless violently scattered as by an explosion, fire

spreads through such a district by the carrying of
sparks, by direct contact of flame and by radiation across
open spaces. Protection against all these dangers is to
be sought by means of non-inflammable roof materials,
shutters and wired glass, in metal or metal covered
frames for all openings and roof hydrants.
Fire has apparently in this case found its way from

building to building through doors and windows, and
through roofs which offered but slight resistance. There
were buildings in this district equipped with tinned and
sheet iron shutters, and some with other protective devices, but few or none withstood the enormous volume
of flame and hot gases coming from the majority of partially protected or unprotected risks. There is nothing
new in this, but it is a condition so common and so dan
gerous as to bear repeated references.
I am satisfied that with roof hydrants having a good

supply of water, and the universal use of wired glass and
tinned shutters and metal covered sash in this district
the Baltimore fire of 1904 had been relatively a smali
conflagration. And, further, the systematic use of these
three preventive appliances and sprinkler systems in
other cities where they are not in use would greatly de
crease the conflagration risk.

Condition of the Buildings.
The second and more interesting line of suggestion
comes from a minute study of the condition of some 17
so-called "fire proof" buildings in the burned district.
Some of these are untouched. Some are ruined. Some
are sadly damaged. It is apparent at once that some of
the buildings are intact in large part because of their
having been less vigorously attacked by the fire than
were the others, and for no other apparent reason. These
buildings being low, surrounded by taller neighbors, or
situated on street corners, seem to have been actually
jumped over by the wave of combustion. There is ample
evidence that the outside of these buildings did not rise
in temperature to the igniting point of wood or paint.
On some of them not even the skylights are broken, and
an almost incredibly small amount of damage was done
to their exterior. In most cases the buildings may be
said to have been without a severe fire trial.
A second group of fire resisting buildings includes
those which have been well described bv the word
"monumental." The Court House and Citv Hall offer
examples of this type, being heavy stone buildings, with
comparatively few window openings. Offering a small
area for the entrance of fire and a non-inflammable
exterior, these buildings withstood great heat, with no
damage except from the spalling of the stone and charring
of window frames. On the whole, these monumental

buildings demonstrate the effectiveness of a minimum
window area in reducing the danger of ignition rather
than anything else. They further call attention to the
frailty of stone.
The modern steel frame construction, popularly called" fire proof," was exemplified by some half score of build

ings in the edge and center of the burned area. These
buildings furnish material for much study, and, from
their defects as here demonstrated, I have no doubt that
we may learn much that will go far to prevent even the
partial destruction of such buildings built in the future.
The general condition of the steel work itself is ap
parently good, except in a few instances. Neither the fire
nor corrosion preceding the fire has sensibly affected it,
if we may judge from its appearance. The " fire proof "
buildings of steel frame construction show in general
failures along the same lines. Where the walls are sub
stantial and of good, red brick, they stood the test fairly
well. There was some spalling, and in some cases a
crumbling, but good, red bricks seem to have lived up to
their earlier reputation. Where brick work of a lighter
color, ornamented with terra cotta, was used, consider
ably more damage_was noticeable, especially after the
slight snow storms of the week following the fire. Stone
trimmings, almost universal on the lower fronts, demon
strated the unfitness of that material beyond all ques
tion. Granite, marble, sandstone and limestone all fared
nbout alike, even when, as near as can be ascertained,
very little or no water was thrown upon it. In general,
all outside wall material suffered, but brick much less
than the rest.

Concrete and Steel Contraction.
Where concrete floor arches and concrete-steel con

struction received the full force of the fire it appears to
have stood well, distinctly better than the terra cotta.
The reasons, I believe, are these : First, because the con
crete and steel expand at sensibly the same rate, and
hence when heated do not subject one another to stress,
but terra cotta usually expands about twice as fast with
increase in temperature as steel, and hence the partitions
and floor arches soon become too large to be contained
by the steel members which under ordinary temperature
properly inclose them. Under this condition the parti
tion must buckle, and the segmental arches must lift and
break the bonds, crushing at the same time the lower
surface member of the tiles. Especially in the Calvert
Building I found evidence which leads me to believe
that not an excessive temperature but the differential
expansion under a moderate high temperature of the
terra cotta of the top and bottom members and of the
inclosing steel is responsible for the general failure of
the terra cotta partitions, beam covering and floor arches.
Further examination of the expansion phenomena

points to them as the main source of distress to the whole
beam and post covering, floor, arches and partitions.
Most of the fallen terra cotta partitions and the floor
blocks were still hard and had a clear ring when struck,
though cracked and broken. There was no evidence of
any such temperature as that at which the terra cotta
had been baked originally, and the material of the blocks
could not have been altered chemically. It will be
readily understood that the thin walled hollow tiles would
become heated ui.on one side much more quickly than
would the equivalent area of a solid partition.
There is no evidence that the tall steel building

was subjected to an unusually severe test. While
it must be admitted that not enough concrete
received the full effect of the fire to make the
test a perfectly complete one. when I add to this the ex
perience of several years in examining the action of fire
upon concrete. I am convinced that had the floors of the
Continental Trust or the Calvert Building been of any
one" of the better class of concrete types, and had the
beams and posts been incased in 4-inch coatings of sound
concrete, then renewal would have required little but
plastering.
Little difference in the action of the fire on stone con

crete and cinder concrete could be noted ; the burning of
the bits of coal in poor cinder concrete is often balanced
by the splitting of the stones in the stone concrete. I
never have been able to see that in the long run either
stood fire better or worse than the other. However,
owing to its density, the stone concrete takes longer to
heat through. When brick or terra cotta is heated no
chemical action occurs, but when concrete is carried up
to about 1000 degrees F. its surface becomes decomposed,
dehydration occurs and water is driven off. This process
takes a relatively great amount of heat. It would take
about as much heat to drive the water out of this outer
M inch of the concrete partition as it would to raise
that y, inch to 1000 degrees F. Now a second action be-
a-ins. After dehydration the concrete is much improved
as a non-conductor, and yet through this layer of non
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conducting material must pass all the heat to dehydrate
and raise the temperature of the layers below, a process
which cannot proceed with great speed.
Much has been said about the uncertainty of concrete.
The value of concrete in theory is often admitted by
those who consider it unwise to use it because of the
difficulty of getting the materials properly proportioned,
mixed and placed in position. I have never been able to
see the force of this. It is quite as easy to lay sound
concrete as it is to put somewhat irregular and con
fessedly brittle blocks of terra cotta into place with
proper bonding. The main difference seems to be that
poor concrete reveals its weakness when it falls on
"pulling the centers," while terra cotta is likely to be
strong enough to hold itself in position even when it can
do little more. Further, a prolonged search reveals only
occasional evidence of temperatures as high as 2400 de
grees F., and no instance could be found of real fusion
of terra cotta or brick in them. Occasional evidences of
temperature of 2200 degrees F. were found, but in ger-
eral there was ample evidence that the temperature of
the fire in these buildings had never in most places risen
above 1700 degrees F. This is likely to happen in almost
any office building where little care is taken as to the
nature of its contents, and must be provided for if these
buildings are to be proof against the combustion of their
own contents.
It seems apparent that, with care, steel frame build

ings can be so constructed as to stand the destruction of
their contents without injury to the steel, and probably
without danger to the protecting material or floor arches ;
that, with shutters and wired glass, the burning of more
combustible neighbors may be expected to cause little
permanent injury to the structure proper; and that a
district composed wholly of such buildings would be rea
sonably immune from danger of conflagration.

* ■m —

The Pantry as an Adjunct to the Kitchen.
In planning a home too much care cannot be given to

the pantry, for here it is many unnecessary steps may
be taken, many false movements made, if the place is
not convenient in every detail In most homes it is here
the baking is prepared, for unless it is possible to prepare
many dishes on a broad shelf in the pantry, it means
that all the ingredients used must be carried from the
pantry out into the kitchen to the table, and back again
into the pantry when the cooking is finished.
In a most convenient pantry there is a broad shelf,

sufficiently large to hold a wide bake board, this shelf
being at right angles with the shelves on which the sup
plies are placed, and it is possible to stand in one place
while preparing a baking, and, at the most, take but a
step or two to the farthest end of the shelves. In front
of this shelf is a large window which gives perfect light
with which to work, without straining the eyes, says a
writer in a recent issue of the Housekeeper. All up and
down the sides of this window small brass hooks are
fastened into the wood work, and on each of these hooks
is placed one utensil used in cookery. When one is at
work it is possible to lift any one article without dis
turbing the rest, and as each article is always kept on its
own screw it becomes almost a mechanical movement to
reach for any article that is needed.
On the wall, at the right hand side of the bake board,
is a knife rack, and all around the wood work of the
door, as well as on the back of the door, more brass
screws are fastened, and on these sauce pans, baking pans
and larger utensils are hung, each one on a hook by itself.
The worker in this kitchen believes in saving work as

much as possible, so papers are kept at hand all the time
to use in various ways, and on the upper part of the
pantry door is fastened a receptacle for the papers. It is
very simple in construction. An oblong piece of denim is
turned in on all the edges, a selvage edge being used for
the top of the bag. The denim is then laid against the
back of a door and tacked into place with large headed
tacks. Another line of tacks down the middle divides it
into two compartments, and in one side newspapers are
kept, while in the other are kept paper bags of all sizes
and pieces of clean white wrapping paper. The linings
of all cracker and cake boxes are saved, for these may
be used underneath a flat iron, as a lining for cake tins
and for wrapping the various parts of a luncheon, so
that one article of food will not be contaminated by the
rest. There are many other uses to which these box lin
ings may be put.
A large bake board is a home made affair, and is

most convenient, since it is sufficiently large to hold all
cups, bowls, and even a pan placed on the edge, so that
everything is kept on the board and the shelf or table
underneath is not soiled.
This bake board is made of a single piece of board

19 x 30 inches—white pine. A long cleat was placed
across the back, making a kind of ledge, which holds the
utensils on the board, preventing them from falling off.
Two shorter cleats were nailed to the sides, and these
cleats slope down toward the front edge of the board,
where they end almost even with it.
A splendid idea for pantry shelves is to use two coats

of white paint—ordinary paint—and then a third, finish
ing coat, of white enamel. Wash the shelves with cold
water as soon as the enamel dries, and then it will harden
quickly. Over this place no oil cloth nor papers, but leave
the shelves bare and notice the improvement ; since there
are no covers under which crumbs can collect, there is
no encouragement for mice, the enamel is easily wiped
off with a damp cloth, and with such a finish it is never
necessary to clean the entire pantry at once—it keeps
clean all the time.

Another Co-operative Housekeeping Scheme.

Every once in a while some genius evolves a scheme
for housekeeping on the co-operative plan, the idea being
to eliminate many of the objections which can be urged
against the operation of individual establishments. The
scene of the latest scheme of this nature is laid in Bergen,
N. J., where on a single block are to be erected 100 eight-
room houses, with electric lights, steam heat, hot water
supply and a central pavilion in which will be a large
dining room run by a caterer, a smoking room and a roof
garden with weekly music The houses are to be two
stories in hight, the first floor to contain a parlor, a
library in the front, a large reception hall, and a dining
room and kitchen in the rear, while on the second floor
will be four sleeping rooms and a tiled bathroom. At
the back of the house, or the center of the block, will be
a three-story pavilion of steel and glass, the basement of
which will contain boilers for steam heating and dynamos
for lighting. The first floor will have a large dining room
with kitchen, the second floor a large reception hall,
smoking room for gentlemen and a ladies' room, while the
third floor will contain offices for the association which
will own the property, and the roof will be turned into a
garden, with music weekly.
The claim is made that all this can be furnished at

moderate cost to each family, not exceeding $35 per
month, including rent, interest, sinking fund and all other
expenses. While the houses are building a small stun
will be paid by each stockholder for the creation of a
sinking fund: Any owner will be entitled to sublet his
premises upon submitting the name of the applicant to
the officers of the association and receiving their ap
proval.
The idea as above outlined is that of C. J. Chambers

of 49 Astor place.

Plate Glass in Imitation of Marble.

Plate glass made in imitation of Carrara marble, and
also in colors other than this famous white, has been
turned out by the Pittsburgh Plate Glass Company in an
experimental way for some months, and Pittsburgh, it ls
said, has been the first city to use this new product in
place of marble for decorative work in .interiors of build
ings. The glass is made as thick as marble slabs, such as
are used for counters and lavatory walls. The fact that
the material is being used in a building in Pittsburgh has
become known to architects and builders, and recently
visits to a new terra cotta building in Diamond street,
built by Philip Flinn, have been frequent. It is claimed
for the glass that it is more durable than marble ; cannot
stain; will withstand heat and cold better; is stronger
and more perfect in form than marble, while the cost ls
much less. Builders are seeing ahead a new market for
Pittsburgh products, the limits of which are hard to
define.
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COMPETlTlON lN "DOUBLE" OR "TWlN" HOUSES.
SECOND-PRIZE DESIGN.

ACCORDING
to the announcement made in our last

issue, the second prize in the competition in "dou
ble" or "twin" houses was awarded to William H.
Harvey of 311 Main street, Worcester, Mass., and we take
pleasure in presenting herewith the drawings submitted
by him, together with the specifications and detailed esti
mate of cost.

Specifications.
The specifications furnished by the author are to the
following effect :
Excavations.— Excavate under the entire main build
ing as indicated by foundation and cellar plan, and use
the excavated materials about the building for grading.
Foundations. —To be built according to plan, with
good building stone from local stone quarry. To be laid

with a good skim coat, all plastering run to floor. This
applies to all walls and ceilings of two stories.

Carpenter Work.
The frame and partitions to be of good spruce as per
sizes indicated on plans and sections. Put 8x8 inch
girders under main partitions first floor, double floor joist
running same way as partitions. All partitions to have
caps, and all floors bridged. Provide all needful grounds
and beads.
Boarding. —The entire outside of building, including

all roofs, to be covered with %-inch matched spruce, well
laid and nailed. Underflooring square edged hemlock
well nailed. (Attic unfinished.)
Upper Floors. —Where not otherwise provided for, to

be of good spruce flooring, well laid and nailed. Lay rift
grain matched North Carolina pine floors in kitchens,

Front Elevation.—Scale,% Inch to the Foot.

Competition in "Double" or "Twin" Houses.—Second-Prize Design.—William H. Harvey, Architect, 311 Main
Street, Worcester, Mass.

up dry, well bonded together, and pointed on inside with
lime mortar, finished with a coat of lime whitewash over
all stone and brick work in cellar. Place bed stones for
all piers, posts and chimneys of good, large, flat stones.
Concreting. —The cellar bottom is to be concreted in
best manner, with tar and gravel concrete.
Brick Work. —The underpinning, walls, chimneys and
ash pit to be built according to plans, of good merchant
able hard burned brick, laid in lime and sand mortar.
Underpinning wall to be laid up with air space in center.
Chimney flues to be plastered from bottom to top, and
outside from cellar to roof boards, cap as shown. Place
thimbles in cellar and for all rooms above. Iron clean-
out doors to be in each chimney. Provide for and build
fire places as shown, line with pressed brick, set iron
damper in each, lay hearths with tile.
iron Work.—Provide iron posts for piazza supports
in ground, also in cellar under main girder. Cover all
exposedwood in ash pit with tin.
Lathing and Plastering. — Lath with good spruce
laths and cover same with one good coat of lime and hair
mortar, proper proportions, and well applied. Finish

rear halls, pantries, bathrooms, dining rooms and front
halls, all well laid and blind nailed.
Clapboarding. —On first-story walls laid with first

quality ii-inch spruce clapboards, laid 3% inches to
weather, laid in best manner.
Shingles. —On second-story walls laid with first qual
ity clear butt cedar shingles, laid 4V. inches to weather.
Do all required flashing with tin.
On roofs to be the best cedar shingles laid not over

5 inches to weather, over a layer of tar paper. All well
laid, flashed and nailed. Hips overlaid. Provide lead
flashing for chimneys.

Out*tde Flnl*h
To be wrought as per details, from good white pine,

well seasoned and of good quality. All moldings to be
stock patterns. Construct porches as shown. Ceilings
matched and beaded North Carolina pine. Floors 1%-
inch clear spruce. Columns of front piazza turned
work. Balustrades and railings as shown and detailed.

Window Frames.— Constructed of style shown and
in the usual manner, all stock patterns. Above cellar fitted
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with 1%-inch molded sash, glazed with first-quallty double
thick glass in large lights, single thick in small lights,
and fitted with one-half rolling double shutter blinds.
All in proper manner. All of the sliding sash weighted.
Cellar frames of plank, with 114-inch sashes glazed with
common glass.

Interior 1'lnlhli.
To be made from first-quality North Carolina pine

throughout, and put up after the plastering is dry. All

\o\ mowPOst;o J

•* -1t .*l H I3-
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Foundation.

cutting and fitting for plumber and other craftsmen.
Make cellar partitions of matched spruce on 2 x 4 studs.
Place hanging shelves where shown. All closets on each
floor to have shelves and cleats with hooks.
Wainscot. —Walls of the kitchens, bathrooms, rear

halls, and cap with mold, as per details.
Build front stairs as per plan and details, landing

post 4x4 inches, turned. Back stairs box flight made
of birch. Cellar stairs made of good spruce. All stairs
constructed in best manner on three 2-inch plank string
ers.
Base in all rooms % x 8 inches with 2-inch base mold.

Thresholds of hard wood throughout.
Cellar doors made from pine, common cleated. Coal

bins made from matched spruce ; put in slides to each.
Mantels to be placed at fire places. Allow for each,

all set in place, $20.
Hardware. —Contractor to provide all required nails,

SecondFloor.First Floor.

Competition in " Double " or " Tirin " Houses.— Second-Prize Design.—Floor Plans.— Scale, 1-16 Inch to the Foot.

to be as per details, or of stock patterns where not de
tailed.
Doors IV2 inches thick as per detail, same kind of

wood as finish. Fit up pantries as shown and with shelv
ing inclosed with sheathing doors ; provide drawers.
China closet fitted with the usual shelves and case of
drawers, glass panel doors, as per detail. Fit up closets
with shelves, drawers and sash front of shelves, glazed
with good glass. Fit up sink with drip boards and one
case of drawers. Fit up wash trays, as shown. Do all

spikes, screws, sash cords, window weights, pulleys, as
may be needed. Contractor to allow for hardware not
mentioned above for the general trim $75.

Fainting.
Paint outside wood work (except shingles) two coats

of lead and oil (trimmings lemon yellow and clapboards
moss green). Shingles on side walls to have one coat
of oil stain. Putty stop all of the painted work properly.
The interior to be finished to show the grain of wood, one
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coat of stain, one coat of shellac, one coat of dead-lac
Putty all nail holes. Clean all wood before finishing and
make a neat job throughout. The North Carolina pine
floors and thresholds to have a coat of grain sealer,
finished with two coats of floor wax well rubbed in.

Plumbing.
To consist of the fixtures shown on plans in each tene

ment, all properly plumbed and connected with the street
sewer ready lor use, and to be in each tenement one steel
clad copper bathtub, two wash basins, two siphon water
closets, one two-part wash tray, one kitchen sink, one
hot water boiler, one refrigerator waste. All trapped into
main waste to sewer and supplied with hot and cold
water. The cold water via iron pipe where not exposed
to view, and where exposed through brass pipe. The
hot water pipes and all other exposed water supply pipes
to be of brass. The trimmings to the several fixtures to
be the best nickel plated work. The hot water boilers
supplied through a copper lined wood tank in attic, and
tank from the street main. Water meter to be provided
and connected with street main, and cold water run to all
fixtures. Provide and place two sill cocks where directed.
Place refrigerator wastes and drain outside of build

ing. Each tenement plumbed separately.
It is to be understood that all the work is to be done

agreeable to the local plumbing ordinances.
Gas Piping.—Pipe each tenement separately for gas

in the best manner, with outlets where shown on plans,
according to rules and regulations of local gas works.

Heating.
Each tenement to be heated separately by a hot air

furnace of ample dimensions for the required rooms to
be heated, fitted in a first-class manner, with all required
fresh air and heat conveying pipes necessary to heat the
several rooms satisfactorily in the coldest weather. The
supply pipes to be run to all rooms and halls, excepting
rear halls, kitchens and pantries.
Provide for and set refrigerators in a neat manner,

and leave the work when finished ready for use.

Detailed Estimate of Cost.
The estimate of cost in detail, as furnished by the

author, is as follows :

MASONWORK.
Cellar— Excavating $50.60Foundation walls 11300Grading 25.00
Concreting 41.00

Total $229.60
Brick underpinning, walls and chimneys 425.00
Fire places 33.00
Tile fire places 5 00Lathing and plastering 2.10no
Painting and whitewashing 20.00
Iron doors and thimbles. . . ^ 12.00
Total $745.60

IRONANDTIN WORK.
Iron tubing for posts $1T00Metal celling ash pits 500Tinning and flashing 3ol00
Total $52.00

CARPENTERWORK.
Spruce framing timber $280.00%-inch matched spruce 13486
%-inch hemlock

.
7200

Grounds and beads ........'. 1500Sliding door sheathing
.

1200Cellar partitions 2000Cellar doors and bulkhead 1700Sheathing paper 2000Rear piazza floors and finish ......"" 1600
£.oof shingles 130.00Side shingles 4800Clapboards " . .

to on
Outside finish 42.noFront piazzas floors and finish 8264Outside steps 2000Cellar frames and sash 1500Window frames ........ 10300Window sash and glass 8900Window weights and cords 34.no
Window blinds ;;."; 4400Outside frames

. .
1200Outside doors 22^00

Total $1,298.50

INTERIORWORK.
Top floors (soft) «oo99.Top floors (hard) lionPartition windows a anDoor finish oooj;
Window finish %f2n
Interior doors 19t.nn
Base and mold w.27Sheathing and cap .... 4kmPantry and china closets ...............'. 40:00Closets 1n'ooFront and attic stairs 45X0Rear and cellar stairs 9^.nn
Mantels !! 4000Cutting for melis ""I ^OM"*Ua 40.00
Total $684.30

MISCELLANEOUS.
Electric work $18.00
Hardware allowance 75.00
Painting .... 250.00
Plumbing 520.00
Gas piping 26.00
Sewer connections 35.00
Water meter connections 36.00
Gas meter connections 30.00
Heating apparatus 300.00
Carpenter labor 900.00

Total $2,190.00

RECAPITULATION.
Mason work $229.60
Brick work, plastering, &c 745.60
Iron and tin work 52.00
Carpenter work 1,298.50
Interior work 684.30
Miscellaneous 2,190.00

Total cost $5,200.00

The builder's certificate was signed by John Holden
of 44 Central street, Worcester, Mass.

<■»

Learning Modeling.

Most of the modeling done in the tin shops and sheet
metal working establishments of a quarter of a century
ago was done with the rasing hammer, but since that
day a wonderful change has been experienced by the
trade in the character of the metal which is furnished
to be worked and the demand for artistic shapes which
the architect requires in his cornices and structural sheet
metal work. There is less difficulty in producing relief
figures of ornamental character in sheet metal than those
who have never attempted it might imagine. The work
is simply another form of handicraft which can be read
ily mastered under instruction, and the Acorn Modeling
School, 1022 East Washington street, Springfield, 11l.,

have planned to teach the art of modeling figures and
preparation of dies for stamping ornamental sheet metal
forms by mail.
They inform us that they have in their employ French

and German artists who are thoroughly proficient, not
only in the art of design, but in producing dies which are
absolutely true and guaranteed not to destroy the metal.
They invite correspondence from those who desire to
acquire this art and state that they furnish each pupil
with a modeling outfit, some modeling wax and a plaster
cast to work from free of charge when he enters for a
course of instruction by paying the required fee. The
student may use his own time in progressing with the
work and the lessons are carried along systematically
until he is thoroughly proficient. The school is run in
connection with the Acorn Modeling Works, who have
made a specialty of ceiling dies, models for classic and
modern statuary and busts, composition ornaments, staff
ornaments, zinc castings, plaster dies and cast iron dies
for some of the leading manufacturers of artistic sheet
metal work for architectural purposes.

Lead Roofs.

For many classes of roof, lead is suitable, says the
Metal Industry, and in England and on the Continent it
hns been used for a long time. Some beautiful examples
of architectural designs in lead now exist in England,
but in our own country the use of lead does not seem to
have made much headway. A recent writer makes the
following comments on the subject : He says that in a
steep pitch roof, and which shows conspicuously against
the sky, lead is hardly suitable, unless the building is
lofty and monumental. When the roof is flatfish and not
conspicuous, lead is undoubtedly the best material for
the purpose. It is particularly suited for roofs of a
highly decorated nature. Special devices are used to keep
the lead from creeping. In order that the lead should
resist the action of the atmosphere as much as possible
it is best to make the sheet from scrap, which gives a
metal better suited for this purpose. Pure lead soon be
comes covered with a white coating, but lead which con
tains a small amount of tin or antimony does not corrode
as readily. Scrap lead is sure to contain considerable
of these metals and so gives a better material than the
Dure metal.
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Detail Showing Con
struction of Gam-
brel Roof.— Scale, y,
Inch to the Foot.

Detail of Rear Piazza
Post and Column-
Scale,% Inch to the
Foot.

Detail of Cornice and Column
of Front Piazza.— Scale, %
Inch to the Foot.

Front Piazza Con
struction.— Scale,
% Inch to the
Foot.

Section through
Corner Boards.
—Scale, */

i

Inch
to the Foot.

Detail of Gabie Finish.— !

Foot.
Scale, % Inch to the

Dormer Window Cornice.— Scale,

% Inch to the Foot.

Portion of Dormer
Window.— Scale. %
Inch to the Foot.

Detail of Water Table.— Scale,

% Inch to the Foot.

8ectlon through

G H of Window
Finish Shown
on Previous
Page. — Scale,
Hi Inches to
the Foot.

Section through A B of
Door Finish. — Scale,
1% Inches to the
Foot.

Sectionof Front Door on Line C D.— Scale,

3 Inches to the Foot.

TT

Sectionthrough C D of Door
Finish.

B

8ectlon Showing Hight Elevation of Front Door.
of Stories.—Scale, % Scale, % Inch to the
Inch to the Foot. Foot.

Detail of Front Stairs.
Scale, % Inch to the
Foot.

Elevation of Door Finish.— Scale, % Inch
to the Foot.

Competition in " Double " or " Twin " Houses.—Second-Prise Design.—Miscellaneous Constructive Details
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Wood for flaking Patterns,

In a recent discussion of the different varieties of
wood adapted to the making of patterns, M. J. Golden,
Professor of Applied Mechanics at Purdue University,

Lafayette, Ind., brought out some very important points

to be considered by the pattern maker, and as the sub

ject is one in which a large class among our readers are

interested, we take the space to present the following ex

tracts :
A suitable wood for pattern making must be cheap,

of such a nature that it can be shaped or formed easily,

have a fine grain and a fair degree of strength. The
requisite of cheapness throws out of the list, except for

special and restricted use, some woods, such as cherry

and mahogany, from which excellent patterns may be

made. A study of the microscopic structure of the wood

will show why certain classes are not and cannot be suit

able for pattern making. For instance, take oak and pine,

which are very much alike in cost and the ease with

which they may be shaped. Oak, however, is not at all

suitable for patterns, while white pine, though weaker,

is much to be preferred, and is used more than all other

woods. Some knowledge of the structure and growth

of the two will help us to understand this. Upon exam

ination we find that the pine has a texture that is smooth

and even, while the oak has a very great variation in the

wood that formed in the spring of the year and in that

which formed in summer. The spring growth is open and

contains many holes that follow the direction of the grain,

while the summer wood is dense and hard. In addition,

w the oak we find the hard shell like plates that form

the silver grain comparatively large and numerous, while

in pine these plates are hardly distinguishable at all.

One requisite of a good pattern wood is that it must

be of such a nature that the grain can be filled with shel

lac varnish or some corresponding medium, to protect

the pattern from the action of moisture in the molding

sand. It is evident that the wood of the oak will serve
this purpose but poorly and that pine would be much bet

ter.
The wood of the oak is made up practically of two

different kinds of elements, one kind called the vessel.

This is shaped like a tube, which may and often does ex
tend the whole length of the tree trunk. The structure

of this vessel is much like that of a wire wound garden

hose, except that the ridges are on the inside of the walls

of the tube. These ridges serve to stiffen and strengthen

the tube. The vessel is for carrying sap from the roots

to the branches and leaves. This kind of element forms
larger openings, and the vessels have grouped around

them elements of the second kind. These are compara

tively short in length, and much stronger in the walls.

The ends of these shorter members overlap and dovetail

together, the shorter members being called fibers and

serve as a mechanical support to the vessels. The ves

sels and groups of fibers that surround and stiffen them

are together called a bundle.
There is still another kind of tissue in the oak that

forms the silver grain. This is of the same kind that is
found in pith, and it occurs in flat plates that connect the
outer and inner parts, growing from the heart outward.

One of these plates is called the medullary ray and the

wood between two of them is a bundle.

As the tree grows older the tissue in the medullary
ray hardens very much, and as it does not change its
form during seasoning, it has considerable influence in
causing the wood to warp. This greater tendency to warp
on the part of the oak is another point against it for pat
tern purposes. During the growth of the tree the food

matter is taken up by the roots and is carried up to the

leaves through the vessels, and there it is brought in con
tact with the air that it takes in through openings in
the surface of the leaves. The sap is then changed into

food matter for the tree. The principal portion of the

food matter comes from the air, and is carried back with

the sap from the leaves to the outer part of the branches

and trunk, where it is used in building new wood and

other tissue. The medullary rays help to carry food mat

ter to the inner growing parts of the tree.

Pine wood differs from oak in that it has only one

kind of element instead of two. In place of the vessels
and fibers there is a kind of element called tracheide that
serves the purpose of both. The walls of this tracheide
have small openings through them from one to another,
so that the sap may be carried from the roots to the
leaves and back again to the growing tissue. In spring
when the flow of sap is greatest, the elements that are
formed from the growing part of the oak are very large

and have thin walls, while during the summer the walls
are thicker and stronger and the elements corresponding
ly smaller. The summer wood of oak is consequently
harder and more fine in grain and thus better adapted
for pattern making. The difference in the growth in pine
at different seasons of the year is much less than in oak.
and so, of course, the wood, as a whole, is much more
even in grain. When this and the fact that there is only
one kind of element in pine are taken into considera
tion, it is evident that the pine is better suited for pat
tern work than the oak.
When the pattern maker comes to use these two woods

he finds the oak having clearly marked annual rings in
which there are side by side wood tissue that is very hard
and dense from the summer wood and tissue that is very
light and open from the spring growth, so that it is prac
tically impossible to get a surface that will resist the ac
tion of moisture in the molding sand or even a surface
sufficiently smooth to leave a good impression in the
mold. Then, too, the oak pattern would have a constant
tendency to warp because of the moisture taken in from
the open vessels of the spring wood.
The pine, on the contrary, has not much difference ln
the tissue that goes to make up its spring and summer
annual rings, these rings being distinguishable more on
account of a slight change in color in some parts than on
account of the size of the elements. The elements in all
parts of the pine are thin and light enough so that the
wood is easily shaped and yet the elements are small
enough to make protection of them by varnish an easy
matter, on account of the fact that they are easily filled.
These peculiarities of structure adapt the pine especially
to the needs of the pattern maker, its principal drawback
being because of the lightness of its tissue and the ease
with which it is bruised.

Architects in Egypt.

In ancient Egypt the architect was socially superior to
the painter, and even to the sculptor. His uncontested
pre-eminence is to be explained by the secondary r6le
which sculpture and painting had to fill, says a writer in
an English exchange. Those arts were cultivated in
Egypt with sustained persistence; rare abilities were
lavished upon them, and we may even say that master
pieces were produced. But plastic images were less ad
mired in themselves; their intrinsic beauty was less
keenly appreciated in consequence of the practical, re
ligious or funerary office which they had to fulfill. Statues
and pictures were always means to an end; neither of
them ever became ends in themselves, as they were in
Greek works, whose final object was to elevate the mind
and to afford to the intellectual side of man that peculiar
enjoyment which we call aesthetic pleasure. Such condi
tions being given, it is easy to understand how painters
and sculptors were subordinate to architects.
It was to the latter that the most pious and at the

same time the most magnificent of kings confided all his
resources, and his example was followed by his wealthy
subjects. It was to him that every one employed had to
look as the final disposer ; the other artists were no more
than agents and translators of a thought which was
grasped in its entirety by the architect alone. His work,
embellished with all the graces of a decoration which
reckoned neither time nor materials, formed a homo
geneous and well balanced whole. It was in inventing, in
bringing to perfection and in contemplating such a work
that the Egyptian mind gave itself up most completely to
love for beauty. If we take an Egyptian building in its
unity, or the product of a combined effort on the part of a
crowd of artists laboring under the directing will of an
architect, we shall no longer feel surprised at the time
demanded by the study of his art in Egypt.
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CONSTRUCTlNG AN ELLlPTlCAL STAlRWAY.
By Morris Williams.

TUB
articles which are to follow have been prepared
for the purpose of demonstrating the principles un

derlying the construction of hand rails, the lines which
are essential to the devolopment of the face mold and
to the finding of the bevels to twist the wreaths. A bet
ter problem than a stairway, elliptical in plan, could not
be selected for the purpose of thoroughly demonstrating
the fundamental principles of the tangent system of hand
railing, nor could there be a problem better adapted to
the requirements of the young, ambitious mechanic
to enable him to understand the compound construction
of all that he is ever likely to be called upon to know
of the theory of the science. It is, perhaps, not too
much to say that to know how to scientifically construct
a stairway having an elliptical plan is to be familiar with
all that is known in the field of geometrical stairway
construction. It has been said that one of the prime
requisites to success in every department of study is to
have faith in ourselves— that is, to possess self confidence.
On this rock the student should firmly stand and he
roically defy apparently insurmountable intricacies, never

tion, and the bevel to twist the wreath is simply the angle
of inclination of the plane. In roof cutting we find prob
lems exactly of the same nature. Where a cylindrical
tower projects through a roof, the interesection of its
sides with the inclined plane of the roof delineates a
curve identical with the projection of the cylindrical well
hole in wreath construction —that is, it will be the same
curve as that which constitutes the form of the face
mold. Where two hips meet and are mitered together at
the apex, the angle between the two coincides with the
angle between tangents in the face mold. The geomet
rical problem in the two instances exists in finding the
angle between two inclined lines lying in an inclined
plane. In regard to the hips, the solution is found in the
miter, while in respect to the face mold it is found to be
(he angle between the tangents. Thus the tangents are
shown to be two inclined lines lying in an oblique plane
and coinciding in principle with the inclined position as
sumed by the two hips in the inclined plane of the roof.
The drawing of the face mold is then shown to consist
simply in the solution of two very simple problems, both

Fig 1.—Demonstrating the Principles of Hand Railing.

Constructing an Elliptical Stairway.

Fig. 2.—Method of Describingan Ellipse bj
Means of String und PIna.

forgetting that he has the faculties and much better op

portunities for achieving success in this branch of his

craft than had many of his predecessors. There is a
great deal of truth in the old saying that a man may

reach to the stars if he will only stretch out his arm.
Surely, every carpenter ought to be able to stretch out

his arm to the comparatively insignificant hight that is

called for by the tangent system of hand railing. As we

have stated in previous communications to this journal,

it needs the knowledge of but few geometrical problems,
many of which are doubtless already known to most car

penters, in order to apply the principles of hand railing.

The mechanic who can cut his timbers for' a hip and val
ley roof, and do it intelligently, is already in possession
of all the technical knowledge that the most complicated
piece of hand railing requires for its execution. I mean
to affirm that in these two branches of our trade, hand
railing and roof cutting, the technical knowledge is ab
solutely identical. There is not a single problem in hand
railing that is not solved in roof cutting, and vice versa.
This is probably news to most of the experts in hand rail
ing, and surely to those timid ones who have shrunk from

the study of hand railing, owing to an unwarrantable de

lusion as to its mysterious complexities, it ought to be of
such a stimulating nature as to rekindle the smoldering

embers of their dead ambition. The technical require

ments for the construction of hand rails may be consid

ered to consist in the simple methods that are used to

project the plan of a cylindrical rail and its tangents to
an inclined plane, with an additional method to find the

angle of inclination of such plane.

What is termed the face mold is simply such projec-

of which are as applicable to roof construction as they are
to the formation of the face mold. In finding the bevel to
twist the wreath, as previously stated, the problem is to
ascertain the angle of inclination of the inclined plane.
In roof construction it is simply to find the top cut of the
common rafter. When the rafter is cut to the right angle
or bevel it will butt against the vertical face of the ridge
pole. If the same bevel is applied to the wreath lying in
an equally inclined plane as the plane of the roof, it is
evident that the sides of the wreath also will be vertical,
which is all that is required in squaring the wreath.
In Fig. 1 our contention is clearly illustrated, where

the shed roof and the plank are shown equally inclined
nnd the same bevel that cuts the top end of the rafter as
at A, when applied to the plank as at C, will square the
end D of the wreath. These remarks are presented with
a view to destroying the delusion of extreme abstruse-
ness which is attributed, and most unreasonably, to the
science of hand railing, and also to encourage the begin
ner to push forward by removing from his path obstacles
generated in misconceptions.
A simple case of a stretch out piece of rail will demon

strate conclusively that hand railing construction de
mands not a single geometrical solution which is not also
demanded in roof construction. The analogy is complete
and should be taken seriously into consideration by the
students of either class of work.
In this and the articles to follow an endeavor will be

made to give a clear and concise intimation of the tech
nical knowledge required for the proper solution of the
problem of an elliptical stairway. The first consideration
is to draw an ellipse for the plan. When the dimensions
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are known the ellipse may be described either by finding

the focus and using the elliptical trammel, the string
and pins or the straight edge.
In doing the work let us proceed as follows : Referring

to Fig. 2, let B A represent the major axis and D C the
minor axis. Take the length of the semimajor axis O A
or O B as radius, and, with C as center, describe the arc
Z Z as shown. Where this arc cuts the major axis, as at
Z Z, the intersections indicate the foci. Place a pin in
each foci, attach a string to each pin and stretch it to
the point C, using the pencil as shown to sweep the ellip

tical curve all the way around.
In Fig. 3 is shown the method of constructing an el

lipse by means of the straight edge, the tool itself being
indicated in Fig. 4. The distance from the end O of Fig.

Another method of describing an ellipse is shown in
Fig. 6. In this case we determine the axis B A and D C.
Then draw the diagonal line C A. Divide this into three
equal parts and from point 2 draw the line 2 E D per
pendicular to C A, cutting the major axis at B and the
minor axis at D. Now take E for center and E A for
radius and describe the arc N A W. Again, with D as
a center and D N as a radius, describe the arc N C G.
For the opposite side take M as center, with M B as ra
dius, and describe the arc G B H. Then with C as cen
ter describe the arc H D W, which completes the ellipse.
In this figure four centers are used to describe the sec
tions composing the ellipse and, therefore, it has the ad
vantage of being described by means of a pair of dividers,
each section being an arc of a circle. This method is

Fig. 3.—Describing an Ellipse by Use of
Strnight Edge.

Fig. 5.—Using a Trammel. Fig. 6.—Another Method of Describing an
Ellipse from Centers.

Fig. 4.—View of Straight Edge. ^.^
y8

Fig. 7.—Plan of an Elliptical Stairway, Showing Tangents, Joints, &c, lor a Rail Constructedin Six Sectionsof Wreaths.

Constructing an Elliptical Stairway.

4 to the point C represents the length of the semimlnor
axis O C of Fig. 3, and from O to A of Fig. 4 is the length
of the semimajor axis A O of Fig. 3. Place the straight edge
as shown in Fig. 3, keeping the point C on the major

axis and the point A on the minor axis. Mark a dot at
C, which will be a point in the circumference of the
ellipse. By changing the position of the straight edge,

while keeping the point C on the major and A on the
minor axis, and marking dots in connection with each
movement, a curve traced through them will give an
ellipse.
In Fig. 5 is illustrated the method of using the tram

mel. It is formed with two pieces of wood, 1x2 inches,
having grooves running along their upper face and halved

together at right angles. A straight edge, similar to the
one shown in Fig. 4, is placed on the cross pieces, as
shown, and loosely attached by means of pins in such a

way as to facilitate the movement of the tool along the

grooves. It will be seen that the principle is the same
as that in Fig. 3, with the advantage of having the curve

described without tracing.

especially adapted to many practical operations in build
ing construction, and in none more so than in the con
struction of a geometrical elliptical stairway. For this
reason it is given the preference in the present articles.
Mathematicians will tell us that this figure is not a

true ellipse; nevertheless it is so near as to defy de
tection, and therefore is often used in practical construc
tion.
In Fig. 7 the ellipse is shown described from the cen

ters N, P, G and Z, respectively. In this diagram is also
shown the tangents to each portion of the curve as at
A B, B C, C D, D E, &c The finished rail by this ar
rangement of the tangents will be composed of six wreath
pieces, the joints being shown at C E G I K and M. At
M the top piece is shown jointed to the level rail of the
landing, and at A the bottom piece is shown intersecting
the newel post at right angles to the tangent A B. The
top tangent, L M, must be a level tangent to conform with
the level rail of the landing. The bottom tangent may be
level or inclined.

(To be continued.)
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CORRESPONDENCE
Squaring Up a Drawing Board.

From Old Chip, Bakersfleld, Cal.— I have never made
myself conspicuous by contributions to Carpentry and
Building, but having been an interested reader for many'

years, I think I might take a hand with profit to some
one, for I have nearly reached the age when I may be
retired almost any time. I have had quite a varied ex
perience, and in the hope that I may shed a little light
on the question propounded by " A. L. W.," Carbondale,

Pa., will give what I regard as the most simple methods
of squaring a drawing board, or, in other words, turn
ing a right angle where the work does not come within

Squaring Up a Drawing Board.

the scope of an ordinary steel square. In this particu
lar case, however, the correspondent states that it can
be accomplished quite readily with the steel square. We
will, however, assume to begin with that this proposed
board is perfectly straight and of equal width at each
end. First, center at each end longitudinally, and with a
straight edge from point to point draw a fine line. At the
place where it is to be cut apply the blade of the square
so that it exactly coincides with the line and strike by
the tongue. Turn the square over and do the same for
the other half. By this method a board 32 x 36 inches in
width may be squared, according as a 16 or 18 inch
tongued square is employed.
Here is another method : Any parallelogram yields

readily to triangulation. Center the board both in re
spect in its length and its width, then from its center
point with dividers, trammel heads mounted on a bar,
pocket rule, square, or any other instrument, take the
exact diagonal distance from the center to each corner,
which in every case should be alike. With a straight
edge strike from point to point, where the distance
touches the margin of the board and cut to the lines.
Still another way is as follows : Make a straight edge

of suitable length, fast to the board at one edge at the
point you wish to cut it, using for the purpose a small
wire brad. Bring the square up to the straight edge on
the other side, and when the square fits the angle per
fectly remove and strike by the straight edge.
Another way is by triangulation, or what is known
among carpenters as the rule of 6, 8 and 10. There
is no reason for using 6, 8 and 10, only that the
diagonal is a whole number, as would also be any mul
tiple of these numbers, as 3, 4 and 5, or 12, 16 and 20.
This rule is so well known among mechanics that I do
not think it worth while to further explain it. I might
say, however, that any numbers may be employed, but
whatever they are, if within the range of the figures on
the square, the diagonal may be found by actual measure
ment with the pocket rule.
I think the correspondent had in mind some method by

triangulation, and asks if it may not be done by the use
of trammel points. I would answer, " Yes, if the points
are mounted on a bar and used in the place of a com
pass." To erect a perpendicular at the end of a line, or
turn a right angle, proceed as follows : Place one foot of
the dividers anywhere above the line, as, for example, at
C of the accompanying diagram, with a radius equal to
B C. Describe an arc of a circle as A B D indefinitely.

Through C draw A D, connect B D, then will B D rep
resent the perpendicular required. There are several
ways of setting up a perpendicular, bisecting a line, dec.,but
as they all amount to the same thing, I will not give any
other methods, simply remarking that in the practical
work of turning a right angle by this method, I would
take for a radius about half the width of the board so as
to give a longer range between points of the perpendicu
lar.

Obtaining Ibe Radius of Hip Rafter in Circle Roofs.
From P. C. C, Brookland, D. C.—In a recent issue

" A. H. H. M." of St. Louis, Mo., asked the readers to tell
him the proper method of obtaining the radius of hip
rafter to intersect with the common rafter on a circle
roof. This is impossible, as the outline of the hip rafter
will have the form of an ellipse or part thereof. Accom
panying this letter will be found a diagram showing the
method of obtaining the curve." In the elevation marked
" B " is indicated the form of the common rafter from a to
6, while in the plan " A " the seat or run from c to d. The
common rafter is now divided into any number of equal
parts ; in this case 0. The points are then projected
parallel to the center line m n from the line a 6 to the
line o d, then at right angles to c d indefinitely, as
shown by the figures. Distances are then taken in the
elevation B from points on the curve to the line a o and
transferred to the plan A. Thus 5' in B is equal to 5' in
A, &c. A line drawn through these points will be the
true curve of the hip rafter, as shown from 6' to c in the
plan A.
Now to find the length of the jack rafters we pro

ceed as follows : The jack J is shown intersecting the hip.
Lines are projected from J to e i on one side and to on
the other. From e to 6 is the length, and the jack cut is
found by squaring from e and then measuring back the
distance e ic. The amount of bevel for the angle rib is

Obtaining Radius of Hip Rafter in Circle Rooft

found by drawing a line with a gauge parallel to the
edge and at a distance equal to o s of the plan below this
edge. The material between it and this line to the center
of the rafter is then cut away.

Building on a Percentage Basi*.
From M. J., Westerly, R. I.—Your editorial on the

matter of percentage work in the April number of Car
pentry and Building brings before us again a matter
which we have had in mind to write about for nearly 18
months, with the thought that an article on the subject
of percentage building, covering the methods prevailing
in the trade in various localities, would be of great value
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to many builders, and would perhaps have a tendency

to standardize the very unsympathetic customs prevailing

on work of that character. We know that in our case

we are doing a great deal of large work on that basis,

and while it has many satisfactory and desirable fea
tures, yet at the same time there are constantly cropping

un others which are in no way pleasant, probably because

no uniform custom prevails between architects and build

ers satisfactorily covering work done on this basis. We

have been much puzzled at times to know just what was

the proper thing to do in all fairness to ourselves, the

architect and the owner. We are satisfied that it is not
advantageous to the owner especially, or even to the ar

chitect, to place work with any but an absolutely

honest and conscientious builder, if it is to be done on
that plan, because there are so many exigencies con

stantly arising wherein a little carelessness or inatten

tion on the part of the builder, or lack of persistent ef

fort to keep the cost down, subjects the owner to greater

expense than would otherwise be the case. We believe

that the builder who is honest will constantly exert his
best efforts in endeavoring to make his purchases at a
minimum cost, and that he should refuse all commissions,

or if taken, should be given to the owner, and that he
should be constantly alert to prevent the work costing

more than it would if done by contract. There are cer
tainly serious objections from the standpoint of the

owner in doing work on this basis, some of which are al

luded to in the editorial in the April issue. We should
be very much pleased to see the subject gone into deeply,

with the thought of establishing uniformity as far as

possible for work of that kind. We submit herewith a

few questions or suggestions calling to mind several

points on which we would like information as to what

other builders are doing in this line. There are, of

course, many more points on which information would be

desirable, but these suggest a few of the more important

ones:
1. What kind of a contract or agreement for per

centage work is usually made with a contractor, as to

stipulations, requirements, &c?

2. To what extent should the contractor supply imple

ments, machinery, staging, elevators, holsters, &c, and

on what basis are his charges for same made?

3. What charges, if any, are made for personal super
vision or services of the contractor?

4. To what extent and how based are several office ex

penses to be charged? (This does not allude to the of
fice on the job, but to the contractor's main office, where

the keeping of the books, accounts, payroll, ordering of

material, &c, is done.)
5. What are the usual terms of payment on percentage

work?
6. Is it usual to withhold any part of the payment

until completion, as is customary on contract work?

7. What is the usual percentage on a job of $10,000 or

more?
8. Does the percentage vary according to the amount?

We trust that contracting builders and others in

terested, irrespective of the section of the country in

which they may be doing business, will take up the sub
ject and ventilate their views, to the end that the great

est good may result, and that a movement may possibly

be set on foot looking to the establishment Of more uni

form methods in this branch of business.

From J. H. J., Oeonoa, III.—I have read with no little
interest the editorial in the April issue on the matter of
building on a percentage basis. In this part of the coun
try the way the contractor obtains his percentage is to

charge 2% cents per hour for each man where the work

is done by the day. We would state, however, that most

work in this section is done by contract. The contractor

has to furnish all staging for day's work, and there is no

charge for personal supervision by the contractor. The

2% cents per hour on each man is intended to cover all

office expenses.
All work done here in this way is payable on demand

of contractor. None is held until the building is com

pleted, as is the case in connection with contract work.

The percentage, for example, on a house to cost $10,000

would be $125. Carpenters' wages are $3 per day for 10
hours' work, and as we have no unions to bother us we
get along very well.

FiKiirinK Capacities of Tank* and Cisterns.
From D. C. C, Jacksonville, HI.— In one of the issues

of the paper for last year "A. A. M." of New Koads, La.,

asked how to determine the size to make a circular tank
in order to hold any given number of gallons, to which an

answer was given in the columns, but while "A. A. M."
may have understood the reply, there may be some who

did not, and yet would like to know more fully as to the
methods pursued. With the permission of the editor, I
will give my method of finding the dimensions, and also
the contents of tanks and cisterns :
To find the capacity of a tank, multiply the square of

the diameter in inches by 0.7854 and this product by the
depth in inches. Divide the last product by 231, the U. S.

standard gallon, and you have the number of gallons the

tank will contain.
To find the diameter of a tank when the number of
gallons and depth are known, multiply the number of
gallons by 231, the U. S. standard gallon ; divide the prod

uct by the depth in inches, and the quotient obtained
by 0.7854, then extract the square root, which will give
the diameter in inches.
To find the depth when the diameter and number of
galions are given, multiply the number of gallons by 231
and divide this product by the square of the diameter in
inches and the quotient obtained by 0.7854, which will
give the depth required.
As cisterns are generally estimated by barrels, in

stead of gallons, I also give the following rules:
To find the number of gallons in a cistern, the diame
ter and depth being known, multiply the square of the
diameter in feet by the depth in feet, and this product by
0.1865, and the answer is in barrels.
To find what depth a cistern should be when the

diameter and number of barrels are known, divide the
number of barrels by 0.1865 and the quotient thus ob
tained by the square of the diameter in feet, and the quo
tient obtained is the depth in feet and fractions thereof.
To find the diameter when the depth and contents are

given, divide the number of barrels by 0.1865 and the
quotient obtained by the depth in feet. Of the last quo
tient extract the square root, and the answer is in feet
and fractions for the diameter. By depth is meant the
distance from the bottom of the cistern to the spring of
the arch crown, or dome, as it is variously termed.
I know your magazine is called Carpentry and Build

ing, but buildings are not all built by carpenters, for
there are plumbers, bricklayers, steam fitters, iron work
ers and other mechanics interested in building, but we
hear very little from them in " Correspondence." Per
haps they think there will not be room among the 10,000
shinglers and 20 a day door hangers.
Note.—The point raised by our correspondent regard

ing buildings being constructed by others than carpenters
is well taken, and we hope that members of the other
trades will appreciate the valuable assistance which they
might render in promoting the material interests of their
fellow craftsmen by sending letters to the editor for pub
lication in the Correspondence department. The field
offered for discussion is an extremely good one, and there
would seem to be no reasonable excuse for any reader
refraining from taking part in contributing material for
this department of the paper. We trust, therefore, that
all will improve the opportunity and send us frequent let
ters for publication.

Floor for Dancing Hall.
From Cubiods, Newport. Ky.—Once more I come to
the practical readers of the paper for information as to a
job of work I am called upon to execute. I would like to
have their views as to the best method of constructing a
spring floor for a large dancing hall or ballroom. Any in
formation which those who have had experience in this
line of work may choose to give will be greatly appre
ciated by me, and at the same time will doubtless prove
interesting to many others.
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Bents for 12-Slded flank Frame Ham.

From J. D., Vbly, Mich.—I send herewith a rough
sketch, Fig. 1, showing one of the bents of a 12-sided
plank frame barn, and would like to have the architec
tural readers of the paper state whether or not it will be
strong enough for the purpose, and, if not, wherein
changes can be made to advantage.

strength of the frame, and at the same time prevent any
tendency to spring sideways either in the raising or from
the pressure of the hay or grain within after the building
is completed.

Are mill Men Getting Careless?
From W. P. C, Wahpetan, W. D.—With regard to the

discussion which is now going on touching the question
of mill work, there is an old saying to the effect that
" When you can't get the best get the next best," so I

will mention a few points as they come
under my observation and leave the
boys to draw their own conclusions.
Two cases I have in mind which oc
curred this last fall and winter. Last
fall I did the carpentry work on a
brick hardware store, 25 x 175 feet in
plan, two stories and basement in
hight, and finished throughout in white
oak. The doors were in the middle
and recessed back about 4 feet, all cor
ner posts and door posts being rab
beted for sash. The interior trim
was all right, but in putting in
the plate glass front the posts for
the doors were rabbeted for one

Fig. 1.—Elevation of Bent Submittedby " J. D..

Note.—With a view to obtaining the
opinion of an expert who has bad long
experience in the construction of plank
frame barns, we submitted the inquiry
of our correspondent above to John L.
Shawver, who furnishes the following
in reply:
In the first place, the purlin posts

in the sketch of the correspondent are
so sloping that while they brace well
they are not in position to sustain
the most weight, and these with the
roof supports are so long that they
have to be spliced. While this is easily
done in the case of posts,, it is not so
readily performed with supports, and,
when so done, it will not present as
attractive an appearance as would
otherwise be the case.
In the second place, one of the weak

est points about the barn is the shape.
It is true it would be a novelty in most
communities, but, like the round barns,
is wasteful of material. It is out of the
question to place joists, rafters, floor
ing, sheathing, roofing, &c, on barns of
this shape without much waste of both
materials and labor. Then, too, it is
next to impossible to provide for satis
factory lighting or ventilation, both of
which are essential features in every
up to date barn.
The frame construction indicated

in Fig. 2 is stronger, and at the same
time gives more open space in the in
terior, this being secured by running

the purlin posts up to the first purlin
plate, instead of to the second, and sup

porting the second plate on the truss
brace. This saves in the lengths of
the purlin posts, but requires the same
length of supports and longer sub-
supports.
The form of construction indicated in Fig. 3 is, in my

opinion, preferable to either of the others, if it is found
that the vertical posts set in 10 feet will not in any way
interfere with the purpose of the structure. In this case
all the timbers are either shortened or placed in such

shape that they may be spliced without in any way weak
ening the structure. Whichever form may be used by

the correspondent, it is important in bents or arches of
this size that the purlin posts should be placed on the

lnner edge with 2 x 6, which will add materially to the

—One Form of Plank Frame Suggestedby Mr. Shawver.

Fig. 3.—The Preferable Style of Framing.

Bents for 12-Sided Plank Frame Barn.

door to swing in and the other door to swing
out and the transom overhead would rest on the
inside in one case and outside on the other. The
plan was drawn by a first-class architect and the mill
work was taken from specifications and blue prints giving
full details. The same mill came the same trick on me
this winter in the corner posts for the front of a ware
house which I put up for a harvester concern. The
building was 50 x 250 feet, with a full glass front. There
again they made one corner post to hold the sash from
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the outside and the door post to hold the sash from the
inside. Now in both of these cases I do not think it was
carelessness so much as not knowing how the work would
go together when set up. Now '"G. J. S." says in the Feb
ruary number, " We mechanics must refuse to handle
this poorly milled lumber." That might be all right
from the standpoint of the union mechanic in a large
city where there are plenty of mills ready to enter into
competition for a good job of mill work and where the
union is strong enough to back up its members. But
take it from the view of the journeymen working for con
tractors in the small towns—and their name is legion—
how would it do for them to refuse to put the work into
place after calling the attention of the boss to the serious
defects in the material?
All mill work is handled through the local lumber

dealers and they are always in a position to "make good"
when the work is radically wrong or not up to specifica
tions. I have in mind one instance where the lumber
dealer stood in the gap between the mill men and the
carpenter. The specifications for a certain house called
for all sash to be plowed anu bored for weights, and the
price and estimates were given on that basis. What was
my surprise on receiving the sash to find not one of them
touched in that manner. I had to go to work and bore
and plow them, keeping track of all time consumed in
doing the work and charging the dealer for the same.
Of course he "got back" at the millmen, so the full cost
of the work went back to where it belonged. Now what
was that? Carelessness or simply an oversight?
If our mill work came to us as "C. E. G." describes,

all marked and bundled, we would have small cause for
complaint, but I have lived here and worked at the trade
for 15 years and have yet to see the work that was
marked in any shape whatever, except in sash which has
the size and number of lights. Here only good mechanics
are allowed to put on any inside trim, and I really can
not see what kind of a mechanic put up that closet or
dresser "C. E. G." tells about. Most all of our mill work
comes from Minneapolis, with a little from Fergus Falls.
I think that mill men have got to do what is right or
else lose their customers.

From J. E. R., North Chatham, N. Y.— In regard to
the question of mill work I would say that it does not
take a very particular carpenter long to spot the lumber
dealer who carries well milled flooring, ceiling, molding,
siding, &c, and who won't have anything else in his yard.
He is the man to cling to, and the other class is to be
avoided. Neither does it take a very particular carpenter
long to discover the mill man who takes pride in his work
and has established a reputation by getting out perfect
stair work and finish of all kinds. Now I say, tie up to
this man and keep strictly away from the other fellow.
Since following this plan the experiences I have had with
the lumber dealer and mill man have been very satisfac
tory. Now builders are not compelled to buy botch mill
work, but what protection has the mill man against some
piece of work with which he has taken extra pains being
botched and mauled in the setting up by some careless,
incompetent carpenter? From what I have seen, I quite
agree with " C. R. G." that the mill man has about as
many occasions to kick as have the carpenters. It is my
opinion that every young carpenter who is in dead earnest
and wishes to accomplish the best results should study

and practice mechanical drawing at least up to the point
where he can make a working drawing with details of
any piece of work which he is likely to be called upon to
do. A thorough bench education is also a great thing for
the young carpenter to acquire, for if he can himself get
out a nice piece of work he will much more intelligently
comprehend a piece of work gotten out by some one else,

even though it be in a "knock down
" condition.

of "Jack Legs" in the mill getting out work that they
know little or nothing about, as there are out on the
building putting it up, so it seems to me that the "Jack
Legs" are responsible for most of the trouble. I have
found special work gotten out by the mills to be, as a rule,
mechanical, though not always as substantial as I would
like it to be. When it comes to work put up for stock
the quality could and should be improved very materially
on several articles. Doubtless a number of the readers
realize how difficult it is to procure strictly first-class
sash doors and O. S. blinds, though it may not be so diffi
cult in some parts of the country to get really good stock
as it is here. We have been compelled in several in
stances to make sash and doors when we wanted some
thing on which we could really rely. The trouble with
stock work has been that it is not always made of good
material and is gotten out and put together so very poorly
as to result in an article that will last but a compara
tively short time.
The glazing is another source of trouble and annoy

ance. Sash made by the nearby mills has generally been
more satisfactory as to woodwork, but the glazing is
not so good as that which comes from a distance. Now
as to panel doors, if some of those manufacturers who
are so loud in their praise of the dowel door could have
an experience such as I have had with these doors they
would be silent on that particular subject for a long time
to come. The doors might answer the purpose in a dry
climate, but on this point I do not know. I do know,
however, that for a damp climate like this they will never
give satisfaction unless the manufacturers can and will
use glue which will not be affected by dampness. The
doors look all right until the glue gives way, then, in the
slang of the day, they look like 30 cents. The sash and
door people have evidently gotten into the same rut with
the contractors — that is, working on a profit that will not
justify employing the best mechanics and thus insuring
work that would be a credit to them. I hardly think
that "Apprentice Carpenter" has had any more trouble
with his flooring, ceiling and molding than a great many
others. The point raised by the correspondent as to
undersized lumber should have attention, as I think the
lumber men get enough for their product to justify mak
ing it full size.

From J. E. L., Bay City, Texas.—Having read the
communication of "Apprentice Carpenter," also those of

"C. E. G." and "P. & N." on mill work, I must say that I
do not see how a mechanic could be blamed for some
thing a "Jack Leg" might or might not have done, be he
at work on a building or in a mill. The facts as they

occur to me are that there is about the same proportion

Porch, Piazza and Veranda.
From D. McB., Valleyfield, Canada.—Will the editor

kindly explain in the next issue of Carpentry and Build
ing what the following names signify : Piazza, porch,
veranda, balcony and gallery? Different men here appear
to have conflicting ideas as to the names to be used and
I like to have things as near right as possible.
Answer. —In some sections of the country the terms

piazza, porch and veranda are used interchangeably, as
are also the terms balcony and gallery. In giving a
strict interpretation of their meaning we cannot do bet
ter than quote the definitions of these words as found in
the Standard Dictionary :
Balcony. —A railed or balustraded platform project

ing from a wall, usually before a window, but sometimes
a door.
Gallery. —An elevated floor within a church, theater,

or other large building, to give more space or afford a
place of observation, commonly projecting from the walls,

sustained by pillars, surrounded by a balustrade, and
furnished with seats.
A passage way open at one end, sometimes projecting
from the inner or outer walls of a building, and sup
ported by corbels or by pillars.
A room or building used for the display of statues,

paintings, &c —a museum.
A triforium or a passage way in the thickness of a

wall.
A railing around the top of a cabinet or other piece
of furniture.
Piazza. — In Europe, especially in Italy, an open area,

or public square in a city. Architecturally, the term
means " a covered and usually colonnaded walk or gallery

on the outside of a building." In the United States, " a
veranda or porch."
Poech. —A covered structure forming an entrance to

a building ; outside and with a separate roof, or as a re-
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1in the interior as a kind of vestibule. In the United

States it is also called a veranda.
Veranda. —An open portico or gallery extending along

one or more sides of a building.

Elevations for " J. W. H.'s " Floor Plans.
From M. P. Kellogg, Boulder, Col.—In answer to

the inquiry of " J. W. H." of Lynbrook, L. I., which ap
peared in the February issue of the paper, I have pre
pared some sketches showing perspective view and an
elevation which may be of interest to him. I have made
some changes in the floor plans, which I believe will make
them more complete, and, if the drawings are carried out,
will make a very pretty house. I would suggest that the

Can Tin Roofs of Large Area Be made Satisfactory ?
From Tin Plate Manufacturer, Pennsylvania. —We
notice in your June issue an inquiry from " C. C. F.,"
St. Joseph. 1ll., in regard to whether tin roofs of large

area can be made satisfactory. To this we would reply

that nothing better can be put on a small or large build

ing than a roof of tin. And we would state, from what

we have learned of slag roofing and its lasting qualities,

that the architects and builders generally are now going

back to tin roofs. As a consequence, our own business

in this line is increasing. From what we can learn, the
lasting durability of tin on a roof depends upon the fol-
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exterior of the house be painted as follows : The first
story and the shingles of the second story a dark brown.
the cornice and trimmings white and the roof a moss
green.

Finding Lengths of Hip or Valley Rafters by tbe Use
of the Steel Square.

From M. S. M., Auburn, Ind.—Will some reader of the
paper please explain through the correspondence columns

the way to lay off hips or valley rafters by the use of the

steel square when the rise and run of the straight rafter

are not even feet?

lowing conditions : First, if there is first-class workman
ship ; second, if the seams are well soldered ; third, and
most important, the kind of paint used on the under and
upper sides of a roof. Tin which is painted with metal
lic brown or Venetian red which has been ground and
mixed with pure linseed oil is lasting. As for fish oils,
cotton seed oil. benzine, &c., the first hot sun brings these
oils out, and nothing is left but the metallic brown or
Venetian red in streaks on the roof. We have learned
for some little time past that where compositions of tar,
&c., are used, there is something in these paints that eats
out the tin and makes pin holes after a short time. We
urge all our customers to use nothing but metallic brown
or Venetian red. ground in pure linseed oil.
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WHAT BUILDERS ARE DOING.

REPORTS
which reach us from various sections of the

country indicate a fair aggregate of building in prog
ress, although there seems to be a greater degree of

activity in the suburban districts and smaller towns than
there is in the important cities. Some of the latter show a
marked increase in the amount of work projected, as com
pared with a year ago, while against these are cities which
report a material contraction in the amount of building
under way. Locally matters are comparatively quiet, and
there is a marked absence of important differences between
employers and employed. The record thus far for the year is
slightly behind that of 1903,but still the work under way and
in prospect represents a very fair total.

Baltimore, Md.
The sixteenth annual meeting of the Builders' Exchange
was held Tuesday evening, June 7, in the assembly hall of
the Masonic Temple. The gathering was one of the largest
in the history of the exchange and represented all branches
of the building industry, including many architects, also
representatives of the local trade journals and daily press.
An early feature was the serving of an excellent dinner
to the members and guests, followed by the reading of re
ports and the election, without opposition, of the following
officers for the ensuing year.

President, Third Vice-President,
John J. Kelly. Jos. T. Lawton.
First Vice-President, Secretary,
Theo. Mottu. John M. Hering.

Second Vice-President, Treasurer.
Theo. F. Krug. B. F. Bennett.

The directors are Nathaniel W. James, J. Henry Miller,
Geo. B. Roche, Geo. W. Walther, Harry L. Starr, Chas.
H. Classen, Walter E. Burnham, A. E. Clarke, S. H. Cal
kins, I. S. Filbert, Henry A. Seim, F. G. Boyd.
A feature of the evening was the report of the retiring

president, John H.. Short, after an incumbency of three suc
cessive terms. In referring to the recent fire, he said :" Twenty-five per cent. of our members sustained serious
loss, in many instances total destruction of buildings, stocks
and fixtures, but not one is now out of business." He ex
horted the builders and other members " to give to our city
in her great need that which we so ardently profess and
which she so justly deserves at our hands—materials as
good as or better than specified, best workmanship and
prompt fulfillment of every contract ; and not less important
than any of these, peaceable relations between employers
and employees."
The report showed wherein the exchange had been active
in matters of municipal and State legislation, aiding ma
terially in securing the passage of important measures;
also urging due consideration and attention to every detail
of the new building laws about to be framed.
Under " Value of Building Improvements," President

Short said : " The prospect for a busy year was brighter in
the early part of 1903, perhaps, than we had seen for many
years, but becauseof disturbed conditions in the labor world
the confidence of investors was lost, and many large pro
jected improvements, besides numerous smaller ones, were
abandoned, in many cases never to be revived. These labor
complications in most instances were wholly unwarranted,
as the mechanics were receiving good wages for easy hours,
with a prospect of steady work. It is stated on good author
ity that the loss to the mechanics has been double that to
the employers. Contracts of $5000 and over awarded in
and about Baltimore since June 1, 1903, as shown by our
bulletins, we estimate in the aggregateat $7,140,000,divided
as follows : Business buildings, $3,800,000; private resi
dences, $240,000; miscellaneous, including churches, insti
tutions, municipal and State buildings, $3,100,000. Not
withstanding the numerous contracts awarded in the re
building of the burned district, the grand total is still about
$1,250,000short of the previous year."
Among " Progressive Measures " inaugurated. President
Short dwelt at length upon " 'Change hour as essential to
the ideal exchange," the establishing of a permanent ex
hibition of building materials and appliances, and the feder
ating of employers in the building trade.
After reviewing the large amount of preliminary work

performed relating to the permanent exhibition, he strongly
recommendedthe appointment by the incoming president of
a standing committee of seven to work out a plan of or
ganization and report from time to time to the Board of
Directors.
This recommendation was afterward adopted and com

mittee appointed.
A synopsis was given of what had been done toward con

verting the exchange into a central body of building trades
employers' associations, believing this to be the one sure way
for the employers " to recover and retain their grip on the
labor situation, and secure to themselvesthe control of their

own business; " also " to restore the confidenceof the build
ing public and give protection against the unjust demands
of unionized labor, especially that of the walking delegate
and the sympathetic strike."
Recent extraordinary conditions led to a temporary post

ponement of final action, but encouraged by the success of
similar organizations in Philadelphia, Pittsburgh, New York,
Chicago, Albany and other cities in taking the initiative,
President Short concludes: " It behooves us as the oldest
and most thoroughly established contractors' organization
in the city to adopt as early as practicable somemethods that
will enable us to cope successfully with the inevitable."
President Short, after paying a high tribute to the late
Mayor, Robt. M. McLane, declared: " It is, to Bay the
least, unjust to the deceased,whom we profess to honor,
that people and press have insistently cried ' suicide ' or
' insane,' when there has been no evidence to prove either
and none to prove his death was not accidental."
Addresses were delivered by J. Lindsay Little, president

of the Master Builders' Exchange of Philadelphia ; George
B. Hough, secretary of the Master Builders' Association,
Washington, D. C. ; S. Keighly of the Builders' Exchange
League, Pittsburgh, Pa.; J. B. Noel Wyatt, architect, of
Baltimore, and President-elect John J. Kelly.

Brooklyn. N. Y.
Activity in the building line continues on a gradually in

creasing scale, and it is thought that the present will be the
banner year in the history of the Bureau of Building in
the Borough of Brooklyn. For the first four months of
1904 the business exceeds that of any similar period, while
the month of April last records a volume of business nearly
equal to that of the three previous months. The estimated
cost of new buildings for which plans have been filed and
alterations for which permits were granted from April 1
to May 1 was $6,250,000,as against $7,765,381 for the first
three months of the year, thus making a total for the four
months or a trifle over $14,000,000,or more than half of the
$26,000,000of business in the entire year of 1903. Several
reasons are assigned for this heavy increase, one being that
hundreds of people by reason of the scarcity of apartments
in New York are making their residence in Brooklyn. An
other is the fact that building has started in with a rush
after a little relief in the situation and the settlement of la
bor difficulties.
Superintendent Collins recently issued to contractors and

builders a notice to the effect that on and after May 1 there
shall be filed with each application for a permit complete
plans in duplicate, both in cloth, showing all construction,
plumbing and gas lights, and plumbing shall be approved be
fore a permit for construction is issued. One set of the plans
will be returned to the applicant with permit for construc
tion, and is to bekept on the job at all times and in good con
dition as a reference plan exclusively. This order, it is
stated, was caused by the many attempts on the part of con
tractors to evade the building laws.
The Builders' Association of the Borough of Brooklyn

have recently filed articles of incorporation with the Secre
tary of State. The objects of the organization are mutual
benefit, the enhancementof the interests of the building trade
and the promotion of harmonious relations between em
ployer and employee. The directors for the first year are
William M. Calder, F. W. Rowe, F. L. Singer, Thomas F.
Martin and Charles G. Reynolds, all of Brooklyn.

Chicago, III.

As the season progresses, activity in the building line
shows a gratifying increase, and while the figures by no
means establish a record, yet in the aggregate they indicate
a very gratifying work under way and in contemplation. Ac
cording to the figures of the Building Department, there
were issued during the month of May permits for 687 build
ings, having a frontage of 18.212 feet, and estimated to cost
$3,663,050, while in the corresponding month of last year
permits were issued for 622 buildings having a frontage of
17,451 feet, and involving an estimated outlay of $3,317,200.
These figures are not quite up to the month of May, 1901 and
1902, but with these exceptions they are ahead of any pre
vious May since 1895.
Taking the figures for the first five months of the pres

ent year, it is found that permits were issued for the con
struction of 2483 buildings, having a frontage of a trifle over
67,000 feet, and estimated to cost $13,409,310. In the corre
sponding period of last year permits were issued for 2334
buildings, having a frontage if 65.805 feet, and estimated to
cost $13,095,310, showing that the amount of work under
way and in contemplation the present year is a trifle in ex
cess of that a year ago.

Evansville, Ind.
At a meeting held April 23 the Builders' Exchange of

Evansville was reorganized, since which time its member
ship has increased from 55 to 83, and it is expected very
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shortly to reach the 100 mark. The dues have been re
duced to a nominal figure, and there exists an enthusiastic
interest in the welfare of the organization which speaks
well for its future.
At the reorganization of the exchange S. G. Rockwood

was chosen president ; William Bedford, vice-president; H.
C. Kleymeyer, treasurer, and C. H. Hitch, secretary. The
directors for 1904 include Christian Kanzler, E. C. John
son, Anton Kessler, W. J. Dunn, G. H. Bippus and W. B.
Lensing.

Lorain, Ohio.
The disagreeable weather which has been experienced

not only during the winter, but for a good portion of the
spring, has tended to restrict building operations to a very
appreciable extent. As the season progresses, however, in
dications are not wanting of increasing activity, and it is
thought with favorable conditions a considerable volume of
business may ensue. For some little time past the leading
builders and contractors of the city have felt the necessity
of a Builders' Exchange, and the matter has been seriously
agitated with the result that a little more than two months
ago an organization was perfected with the following officers
for 1904: J. R. Leighton, president ; C. F. Demmer, vice-
president; N. B. Stauder, secretary, and J. J. Kauf, treas
urer. The Board of Directors consist of F. W. Pierce, L. A.
Burgett, H. Y. Baxter, M. S. Jackson and J. B. Nuhn.
An interesting event in connection with the exchangewas

the visit on Friday, May 27, of 35 builders from Cleveland.
The purpose was to bring into closer relationship leading
builders from the two sections, and to afford the younger
exchange an opportunity to profit by the longer experience
of the older body. The visitors left Cleveland at 1 o'clock
in the afternoon on a special car over the Lake Shore Elec
tric Road, and in the words of E. A. Roberts, the genial sec
retary of the Cleveland Builders' Exchange, it was " the first
trade extension trip by trolley of the local builders." Arriv
ing at Lorain, the visitors were met by Mayor F. J. King,
and a committee from the local Builders' Exchange, consist
ing of L. A. Burgett, chairman, William Burford, F. S.
Satter, Julius Glick and F. W. Pierce. A car was in wait
ing to take the party to the plant of the National Tube Com
pany, and there they boarded an " observation car " for a
trip of inspection through the immense yards of the steel
plant, the tour occupying the entire afternoon. In the even
ing the party was entertained at the Franklin Hotel, and
later a joint meeting of the two Builders' Exchanges was
held in Arcanum Hall, J. R. Leighton, president of the Lo
rain Builders' Exchange, presiding. Mayor King, in wel
coming the visitors, spoke of the benefits to the Lorain or
ganization from a closer association with the Cleveland body,
and of the building conditions prevailing in his city. He
said that if 500 houses could be erected in Lorain at once
all of them would be rented before they were completed,and
that if an additional 1000 were started to be finished within
a -year, every one of these buildings would he occupied as
soon as it was ready for tenants. In replying to the address
of welcome,William H. Hunt of the Cleveland exchange,ex
plained the conduct and workings of that body, which were
of much interest to the membersof the Lorain organization.
Remarks of other visitors were of the same tenor, all offer
ing suggestions and advise to the Lorain builders in their
new undertaking. After the meeting a banquet was served
in the upper hall.

New Britain, Conn.
A meeting of leading contractors, builders and dealers

in builders' supplies was held April 15. resulting in the for
mation of what is known as the New Britain Interstate Lo
cal Assembly, this being a branch of the Interstate Con
tractors'. Builders' and Dealers' Association, which was or
ganized November 18, 1902.
At the meeting of the Local Assembly, the following offi

cials were selected for the ensuing year: President, J. W.
Allen ; vice-president, E. U. Thompson ; secretary, John
Pinches, Jr. : treasurer. George Rapelye, and sergeant-at
ams, W. A. Doolittle. The address of the secretary is P. O
Box 356.

Omaha, Neb.
A noteworthy feature of building operations in Omaha,

Neb., just at this time is the number of moderncottageswhich
are being erected. Most of these are being put up by people
who want a home, and the operations are not in any sense
speculative. The figures compiled in the Building Inspector's
office show that the estimated cost of the building improve
ments projected during the month of May was $142,000.
This is a favorable showing, as compared with the corre
sponding month of the previous year, when only 15 permits
were issued calling for an outlay of $4500. At that time, it
may be stated, labor troubles were seriously interfering with
the work. The feeling among architects and real estate men
is that the year will show up well in the aggregate.

Phlladelohla, Pa.
The building season is now under full headway, and per

mits for new work are being taken out upon a scale which
compares most fnvoraMy with a year neo. and which augurs

well for the remainder of the season. According to the re
port of the Bureau of Building Inspection, there were 970
permits issued during the month of May, covering 1701
operations and involving an estimated outlay of $3,251,520.
While these figures represent a falling off of a trifie over
$230,000 in the cost of building improvements as compared
with April, they are much in excess of those for the month
of May last year, when 703 permits were issued covering
1170 operations and estimated to cost $2,933,470. As might
naturally be supposed, the bulk of the operations is made up
of new dwellings, these calling for a trifie over $2,000,000of
the entire total. Alterations and additions account for a lit
tle over $600,000, manufactories for $133,000 and churches
$112,500. The Twenty-seventh Ward makes the best show
ing, the building improvements in that section being esti
mated to cost practically $500,000, while the Thirty-fourth
Ward is second with $479,000,and the Twenty-second Ward
third, with $44,000.
The members of the local Builders' Exchange held their

annual dinner at Washington Park, on the Delaware River,
on the afternoon of May 21, and had as their guests 12 rep
resentatives of the Builders' Exchange of Baltimore. After
spending the morning inspecting various buildings in the
city, the membersand their guests left for the park, where a
most delightful afternoon was spent. Speechesby the officers
of both organizations and general merrymaking occupied the
hours.
The visitors from the Baltimore Builders' Exchange were

President John H. Short, Secretary John M. Hering, James
F. Morgan, John .1. Kelly, Jr., Louis N. Rancke, William S.
Short, Joseph T. Lawton, George R. Bullen, F. G. Boyd,
Addison H. Clark, Stephen J. Tongue and S. B. Sexton.

Washington, D. C.
The report of building operations for the month of May

constitutes a very gratifying showing, permits having been
issued to the number of 434, calling for an estimated expend
iture of $1,240,254. Of this amount $793,530 covers the es
timated cost of new brick dwellings, for which permits were
issued during the month and over $200,000 repairs of brick
structures. A scene of activity is the extensive area which
is to be the site of the new Union Station. About one-fourth
of the foundations for this structure have already been laid,
and work is just now in progress on the foundations of the
piers,which will carry the girders supporting the barrel of the
arch of the roof over the waiting room of the depot. The
piers are being built up of concrete, and will sustain iron
trusses having a span of 150 feet. It is expectedby the con
tractors that the entire work will be finished by July 1, and
that the station will be ready for use by the beginning of the
coming year.
An operation by Thomas H. Pickford and C. B. Hight

involves the erection of 40 two-story houses of six rooms
each and four two-apartment houses to cost $100,000. The
dwellings are to have fronts of pressed brick with marble
trimmings, tiles, vestibules and bathrooms, furnace beating.
&c.
The annual meeting of the Employers' Association of the

Building Trades was held the latter part of May in the Cor
coran Building, at which time the president and secretary
presented reports reviewing the work for the year. The
statement of the treasurer showed the organization to be in
a flourishing condition financially, and able to meet any con
tingencies that might arise. The officers elected for the en
suing year were : President, W. D. Nolan ; first vice-presi
dent, John R. Galloway ; secondvice-president,W. E. Spear ;
secretary, E. C. Graham, and treasurer, William S. Hutchin
son.

Wllkes-Barre, Pa.
The first annual meeting of the Employers' Association

of Wilkes-Barre and the Wyoming Valley was held in the
Common Council Room in the City Hall on the evening of
June 2, when a large representation of leading members of
the building trades were in attendance. President Shephard
delivered his annual address, which received the closest at
tention on the part of those present. E. A. Scott, the sec
retary, read his annual report, showing a favorable financial
condition and increasing membership during the past year.
The report stated that owing to the disturbed labor condi
tions in the city and vicinity at the time of the formation of
the association and for some time previous business was
greatly hampered and building operations received more or
less of a check.
At the conclusion of the secretary's report, the Nominat

ing Commitee offered the names of all the officers of last year
for re-election, and the secretary was intrusted to cast the
ballot in their favor. The officers are : President, W. S.
Shephard : first vice-president, H. E. Hilliard ; second vice-
president, O. J. Behrens; third vice-president, John Curtis:
treasurer, Fred Lang, and secretary, E. A. Scott.
This concluded the business of the meeting, and Presi

dent Shephard introduced the State president of the Build
ers' Exchange, Edwin S. Williams of Scranton, who is also
the president of the exchange at that place and secretary of
the Master Masons' Association of Scranton. He was en
thusiastically received, and his address was followed with
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deep attention. Among other things he described in detail
the prolonged strike of the Scranton building trades, refer
ring to the part which the exchange took in that struggle
and asserting that it is now establishing the open shop
principle after a long and costly contest with the various
labor unions.

Wilmington, Del.
According to latest advices building operations are active

in and about the city, while the labor situation is such as to
warrant the belief that there will be no serious interruption
to work in progress. It is thought that several manufac
turing plants will be built during the season, and this will
keep busy the men in the various branches of the building
business.
At the regular meeting of the Master Builders' Associa

tion of Wilmington, held on the evening of May 19, the fol
lowing officers were elected for the ensuing year : President,
George S. McKee ; vice-president, Samuel J. Newman ; re
cording secretary, James M. Smyth ; financial secretary, J.
M. Phillips, and treasurer, William D. Haddock.

Winnipeg, Canada.
The leading contractors and builders of Winnipeg have

finally succeededin organizing on a broad basis a Builders'
Exchange, with a membership of nearly 100. Convenient
and commodious quarters have been secured in the Itialto
Block, 482% Main street, where the meetings are regularly
held, and where the members gather to transact the busi
ness incident to an organization of this character. The ex
changehas beenin existenceabout three months, and has for
its board of officers for the ensuing year the following well-
known members of the. trade: E. Cass, president; G. W.
Murray, first vice-president; Joseph Bourgeault, second vice-
president; T. D. Robinson, treasurer; W. W. Daly, secre
tary, and Alexander Irwin, sergeant-at-arms.
The objects of the Builders' Exchange, as set forth in the

constitution are to " join in one association all contractors,
manufacturers and dealers of good repute doing business in
the city of Winnipeg, whose vocation connects them wholly
or generally with the industry of building, either as employ
ing contractors in any branch of the building business, or as
manufacturers of or dealers in material used and employed
in the erection of buildings or other structures, and who are
not members of any journeymen's trade or labor union.
" To establish and maintain among the individuals so

associated a just and equitable system of dealing and a uni
formity in commercial usages by rules and regulations, to
acquire, preserve and disseminate valuable information re
garding the business in which they are severally engaged; to
establish and maintain a system of adjustment of all dis
putes or controversies which may arise among its mem
bers, or between its members and their employeesand other
persons, and for that purpose to act in concert with similar
organizations."
One of the first subjects brought before the exchange for

its consideration was that of a Uniform Contract, the lack
of which has been felt in Winnipeg, as it has in other sec
tions of the country. At the present time it is the hope and
expectation that during the coming winter lectures will be
given and papers presented on subjects of interest to the
members in the several branches of the trade.

Notes.
At a recent meeting of the contractors of Sharon and

South Sharon, Pa., it was decided to adopt the " open shop "

policy.

Knoxville, Tenn., is enjoying a degree of building activ
ity which is in excess of anything witnessed for a long time
past. In all parts of the city and in the suburbs numbers of
new buildings are being erected, and contractors express the
opinion that there has seldom been a period of more general
prosperity in that section.

At a meeting of the members of the Builders' Exchange
of Oswego, N. Y., held late in May, it was decided hereafter
to make no distinction between union and nonunion men,
and to conduct what are now termed " open shops." All that
will be required is that the men do the work demanded,and
the rate of wages established by the union will be paid. The
builders claim that they were forced to take this step by the
unreasonable demandsmade upon them.

A recent amendment to the building laws of Greater New
York gives to the superintendents of buildings in all the
boroughs summary power to stop work on buildings in proc
ess of erection when, in their judgment, such work menaces
life and limb. It is expected that the law if properly en
forced will tend to prevent disasters like that of the col
lapse of the Darlington Hotel, reference to which was made
in these columns a short time ago.

Carpenters and builders in New London, Conn., are hav
ing a very busy season, and look for the activity to con
tinue throughout the year. Most of the work is in the resi
dential section of the city, although there is more or less be
ing done in the way of structures for business purposes. At
the present time it is said that something over 40 dwellings

are in process of construction, while many old buildings are
to be remodeledand extensive additions made to others.

Reports from Durango, Col., are to the effect that there
is more building in progress this season than has been the
case since the " boom" of 1891. At that time, however, busi
ness structures and dwellings were erected to such an ex
tent as to exceed the demand, but as time went on condi
tions gradually changed, and at present the demand is said
to be much greater than the supply. New residences are
going up in many sections, a new four-room schoolhouse
is under way, and improvements are in progress calculated
to greatly swell the aggregateamount of capital invested.

Some idea of the amount of building in progress and con
templated in the city of Minneapolis, Minn., may be gained
from the stun .pent that in May not only did the number of
permits exceed that of any month in the history of the
BuildiDg Inspector's Department, but the value of the build
ing improvements contemplated was greater than any May
since the boom year of 1890. The valuation is placed at a
trifle over $1,000,000,as against $1,193,000in 1890, and it is
stated that since that year the valuation has seldom ex
ceeded$700,000. The number of permits issued is increas
ing daily, and the building inspector looks for the record of
June to exceed that for May.

At a special meeting of the Pittsburgh Builders' Exchange
League, held on the evening of May 23, Percy K. Stephenson
was electedassistant secretary, although perhaps the position
might more properly be termed that of general manager, as
upon him will devolve a very large part of the active work of
the league. He has been with the organization from the
start, two years ago, he formerly being business manager of
the master builders. Mr. Stephenson has been general or
ganizer of the league, and the successwhich he has achieved
is evidenced by the fact that there are 1500 members in the
organization.

<■>

Law in the Building Trades.

RELEASE OF SURETY ON CONTRACTOR'SBONO.

Where a building contract provided that the owner,
through his architect, might require alterations in the
construction, arrangement or finish of the work, and
that the expense of type change should be added to or
deducted from the contract price, and that, if the dif
ference could not be agreed on, the owner might employ
another to make the changes, such provisions only au
thorized such changes as did not materially increase the
cost of the work, and did not justify a change in the
roof from shingles to slate, and the metal work from tin
to copper, causing an increase of more than 10 per cent,
in the cost of the building; and such change, made with
out the consent of the sureties, released them from lia
bility.— Erf urth vs. Stevenson (Ark.), 72 S. W. Rep., 49.
LIABILITY FOR SUPERINTENDENCE IN ABSENCE OF SPECIAL

CONTRACT.

Where it was alleged that the contractor had agreed
to pay plaintiff a certain per cent, of the cost of the
building, in consideration of his superintending the con
struction, and the defense was that there was a contract
to pay a certain sum, which had been paid, and the Court
instructed the jury that if it should find that the plain
tiff believed the contract was on a per cent, basis, and
the defendant believed it was for a certain sum, their
minds had not come together so as to make a contract, and
that if no contract was made they should award such sum
as they should find the services to be reasonably worth
was proper, as in effect telling the jury that if the parties
had no agreement then there was no special contract.—
Burton vs. Rosemary Mfg. Company (N. C), 43 S. E.
Rep., 480.

AGREEMENT TO FURNISH MATERIAL A BUILDING CONTRACT.

A transaction whereby a lumber dealer agreed to fur
nish finishing material according to the plans and specifi
cations of the architect, that all material must be " thor
oughly kiin dried, hand smoothed and scraped," was not
a mere sale on inspection, but was in the nature of a build
ing contract, obligating the dealer to furnish and deliver
the material according to such plans and specifications. —
Utah Lumber Company vs. James (Utah), 71 Pac Rep.,
986.

A PROMISE THAT NEED NOT BE IN WRITING.

The promise of the owner of a building to a material
man who had supplied the contractor, and who was
threatening to file n lien and take away the material not
already used on the ground that the contractor was not
responsible, to pay such bill and be responsible for all
additional material, in consideration of the material man
not putting on a lien, is an original promise, and need
not be in writing as it is not within the statute of frauds.
—Cox vs. Ilalloran, 81. N. Y. Sup. Rep., 803.
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DOORS AND DOORWAYS.*—VI.
By Fked. T. Hodgson.

THE
word ' door,' " says a witty writer, " is such a
short one, and the ob.lect itself seems such a sim

ple one, at first glance, that few persons would give it n
second thought. But just insert the latch key of investi
gation in the subject, and at a touch it swings wide open,
disclosing a long vista full of interest to the one who would
enter. The mass of literature on the subject is enormous.
Poole's index shows scores of magazine articles on doors,

considered poetically and architecturally. The encyclo
pedias treat the subject exhaustively. Finally, the doors
themselves have been treated on both sides ; several large
and finely illustrated volumes are devoted to 'doors,'
hinges, fastenings and trimmings." The funny man. too,

has had his quip regarding the " door," and the oldest
story that has come down through the door of the classic
" punch " of the past is of Diogenes of the tub. One of
the favorite inscriptions over the Grecian door was.
" None but an honest man shall enter here." Going to tha
house of a wealthy man, who in these days would be
called " rapid," be hesitated at the entrance and, turning

There are also a few fine examples of marble doors
found in some of the old cemeteries abroad and in a few
Beigian churches. Egyptian doorways, the best examples
of which are found in the ancient monumental structures
of gigantic proportions, are considered objects of great
architectural importance.
The door shown in Fig. 25 is an example of the manner

in which some doors were made in England in the four
teenth century. It is of oak, 2% inches thick, nicely
jointed together, with grooves in each edge of the inside
planks, in which were inserted oak " feathers," with the
grain at right angles to the grain planks. The whole was
nicely fitted, glued up, and well clamped together, and
the wrought iron hinges were so designed that each plank
had five or six rivets through it, which also passed
through the iron work of the hinges. These hinges were
made heavy and strong, and were capable of sustaining
a weight of several tons without showing any signs of
distress. This example is taken from a church door in
the city of Derby, England.
Doors made in France during the latter part of the

eleventh and the commencement of the twelfth centuries
were often quite rude, and were put together something
similar to the one shown in Fig. 25 ; but the outsides were

■ i,a ■
A

Fig 25.—ShowingIronwork
onDoor.

Fig. 20.—Half a Leaf of Door.

Doom and Doorirayt

Ig. 27.— inside of Door. Fig. 28.—View Showing
Panels Enlarged.

to a friend, asked wonder-eyed, " How in Jove's name do^s
the owner get inside? "

The door of a house has been variously likened to n
man's face—telling the character of the household ; \..
the index finger of the right hand, which should point tho
way to all that is best and truest in a man's life ; to the
hour hand of the clock, which keeps time to the goings
and comings of the family ; to a letter of introduction,
which admits to good fellowship if the one who waits on
the outside is satisfactory to the master of-the house, and
to scores of other things, some of the comparisons bein^
reasonable and pretty ; others, far-fetched and unat
tractive.
Certain it is that a door may mean everything or noth
ing, its meaning depending not only on its architecture
but on the eyes of the man who looks at it, his moods and
his education. From the earliest doorway, shown in its
simplest form here, through classic, ornate, conglomerate
and now back to classic, is a long way, and the centuries
are marked by doors of all degrees of beauty and hide-
ousness, the ugliest doorways of civilization, it must be
admitted, existing to-day in the United States. The most
beautiful doors in this country are the bronze doors of the
old Representative Hall, in the capitol at Washington.
These were cast at Munich, Bavaria, and are covered with
exquisitely designed historical and emblematical figures.
The doors of many of our old Colonial buildings, also, are,

after all, some of our best examples of honest art. The
most celebrated examples of bronze doors in the world
are those in the baptistry of the cathedral at Florence,
Italy, by Ghlberti, and the doors of the Pantheon at Rom.».

•Continued from December,1003, issue.

ornamented with wood instead of iron. A door of this
kind, with leaves, exists in the church at Gannat, France,

and is shown in Fig. 26. Each leaf is composed of eight
planks with jointed edges, and to make it strong and pre
vent warping, the workmen placed on the exterior a wood
en lattice, so as to form nearly square panels. The in

side of the door is shown at A, Fig. 27, and the detail B
in Fig. 26 gives the exterior of one-half of one leaf with
its lattice. The section at D in Fig. 28 is taken on the
line a b, and section E of Fig. 29 is taken on the line e f
of Fig. 28. In G is a perspective of a joint of a rail, while
F is a section of the meeting of the leaves. A nail with
square diamond head is fixed at the center of each joint
and on each rail and vertical midway between joints.

These nails pass through the joints of the planks and
have forked ends, that are clinched on each side, as shown
at D. This work is firm, as it has remained in place
since the fourteenth century ; but it is not such a speci
men of joinery as may be seen in the northern provinces
at that time, and even earlier. The leaves of this door
are supported by hinges spiked on the inside, as indicated
at A. The wood work is of oak and is neatly wrought
throughout.

Old church doors were sometimes nearly covered with
ramifications of ornamental iron work, spreading from
the hinges in marvelously equable, yet indefinable, de
signs. Sometimes their stout oak planks were studded
with large nail heads, or bolts, similar to the doors shown
in Fig. 30, which exhibits a door and doorway in Norton
Church, Gloucestershire, England, and their locks and
handles were always masterpieces of the smith's skill.
The south doorway of Steetley Church is very ancient.
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Around the semicircular door head is a series of large,
long, sharp pointed bird beaks, pointing downwards
toward the door, and round these beaks there are rows of
zigzag ornament. The columniated jams are also carved
with intertwined ornaments and animals of dim an
tiquity. The idea of arranging beaks or tongues to form
an enrichment seems to have found favor in the old ma
sons' eyes. In Kilkhampton Church there is a semi
circular door head, very rich in zigzag moldings, that has
a bead-like row of fox heads following the curve, with
their tongues lying upon the molding below them ; and in
Morwinstow Church there is a variety of the same idea
made by a mixture of animal and human heads, all ranged
round a curved molding, with their tongues or chins lying
upon it, pitifully quaint. Less striking than these, but
still belonging to the early Norman period, is a door and
doorway in Bucklebury Church, and another in Thatcham

Fig. 29.—Details of Door Construction.

rv\^ v --:u^

has been found that a thin hollow wall is of greater
service as a protection against cold than a solid wall, how
ever thick. As during the period of frost there is little
or no rain, no coping is required for brick walls and
chimneys, and the exterior of buildings is not subject to
disintegration by alternate thawing and freezing, as in a
mildet t'limute.

<1»

Protecting the Contents of a Building.

Before the Baltimore fire a fire proof building would
have been defined as one in which all the structural steel
was protected with at least 1 inch of terra cotta set in
cement mortar, in which the amount of wood was limited
to finish and the upper and under floor nailed to sleepers,
and in which the exterior walls were faced with brick or
terra cotta, says a recent issue of the Brickbuilder. It
would have been commonly stated by nine architects out
of ten, at least, that a fire could not cause material dam
age within or without such a structure; that while it
might catch from without and its contents be partially
consumed, the fire would spread very little, if at all, from
story to story, and each room would simply burn itself
out without affording an opportunity for fires to spread
through it to adjoining structures. Fire proof materials
have abundantly demonstrated their ability to protect
the steel frame and, used on the exterior of a building, to
withstand a very considerable amount of heat without
material damage. But from the point of view of the
tenant who hires an office in such a structure, and tells
his agent that because he is in a fire proof building h-;

does not need to carry insurance on the contents of his
offices, it is not enough to merely protect steel in which he
has no personal interest.
The education of the country proceeds slowly. We

Fig. 30.— StuddedDoor in Norton Church, (iloucestershlre,Eng. Fig. 31.—Elevation and Tlan of Door and Doorway in Benwlck
Hall.

Doors and Doorways.

Church, with bead work, and a twisted variety of zigzag
ornament marking the one and spiral enrichment of the
columns distinguishing the other. These doors are in
striking contrast to most of the doors and doorways made
during the seventeenth century, one of which is shown in
Fig. 31, this representing the entrance to a public hall, a
porch covering the entrance and protecting the marble
trimmings from the weather. This example is taken
from a doorway in Fenwick Hall.

There are many differences to be observed in methods
of construction employed in the Northwest, as compared
with those in the East, says a writer in one of our ex
changes. The severity of the climate in winter makes it
necessary to give the occupants of buildings greater pro
tection against the cold. Hollow walls and box construc
tion for windows are prominent features. Houses are
built as far as possible without projecting features, chim
neys being kept inside the walls in order that as much
heat as possible may be retained within the building. Tt

have seen intelligent business men who have visited such
ruins as to-day exist in Baltimore, and have come away
with a freely expressed belief that because the contents
were all consumed, therefore fire proofing involved a need
less waste of money. That is thoroughly selfish, every
man for himself and the insurance companies will pay
the bill policy, which needs only to be stated to be con
demned. The right way is to admit that in our large
fires the fire proofing methods have never been able to do
any more than protect the frame, and that therefore in all
our congested business districts we simply must be more
careful about the contents of our buildings. This is not an
impossibility. It is a practical necessity which every man
ought to be obliged to recognize. The owner and the in
surance companies can make the frame, the structure
and even the finish practically incombustible. It is the
duty of the city authorities to insist upon the diminution
of the fire risk by the elimination of inflammable con
tents, and their right to do so ought to be just as unques
tioned as the right to prohibit the storing of gunpowder
or naphtha.
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LAYlNG OUT ClRCULAR ARCHES lN ClRCULAR WALLS
*—XVlll

By Charles H. Fox.

WE
present in the accompanying illustrations an ex
ample of an arch with winding surface joints.

As already explained, in treating upon the formation or
generation of the joint surface, the plane surface joint
is made normal to the center point of the right line ele
ment at the soffit which belongs to the joint considered.

We will explain the projection of the normals with the
points projected in C c, of the element C C c of Fig.
162. We may take C of Fig. 163 as the vertical projection
of the element in question. First : In Fig. 163 erect the
tangent Y' C Y, then project C into the point C of the
opening line of the plan, after which draw the radials
C o and Y y. Parallel with the opening line draw through
the points C o of the outer and inside face curves the right
lines G C Y' and & c y. Now in Fig. 164 set off o c, equal
with the vertical hight C C of Fig 163; then make c, c C
and a y Y, respectively, equal with G C, & c, G Y' and
c y of Fig. 162; or set off a Y' of Fig. 164 equal with F Y'
of Fig. 163. Now join Y'CY and Y' o y, which gives the
projection of the tangents to the points C c of the soffit.
Square with these draw C h' and c h, and the normals to
the points in question may be obtained. In a similar

Fig. 162.— Plan of Arch.
Fig. 163.—Directing Curve Together with Tangent to Points as

Given on Opening Line.

I h*

Fig. 104.—DevelopedTangentsand Normals to Points at Outside
and Inside Face, at Soffit Elements Which Belong to Joint
Surfaces.

Fig. 167.— Showing Applica
tion of Triangular Twisting
Rules at Joint Surfaces.

Fig. 165.—DevelopedInside Face Molds.

Fig. 166.—DevelopedTwisting
Rules for Forming Joint
Surfaces

Fig. 168.—Showing Applica
tion of Twisting Bules of
Fig. 156.

Laying Out Circular Arches in Circular Walls.

In the winding surface joint, now to be considered, the
joint surfaces are normal throughout to the soffit sur
face, but for all practical purposes it will be sufficient to
find the normals at the extreme points of the element of
the soffit at the joint considered. The winding surface
being a hyperbolic paraboloid having the horizontal plane
which contains the element as its plane director and the
normals just mentioned as its directrices, it follows if
the direction of the directrices are obtained at the outer
and inner faces of the stones, by applying a straight edge
parallel with the element at the soffit, the winding joint

surfaces will be readily formed.
• Copyright, 1002,by Charles Horn Fox.

manner the normals, &c, to the points B, D, &c, may be
projected.
The normals are now transferred to their respective

positions at the developed face molds, in the manner
fully described for the like operations in preceding chap
ters. In Fig. 165 are shown the molds developed for the
inside face, the construction of which is apparent from
the drawing. We have shown, in Fig. 166, a simple
method by means of which twisting rules may be con
structed to give the direction for forming the winding
surfaces of the joints. A separate rule is required at
each joint, but the one set of templates will give the di
rection for forming the adjacent joint surfaces of two
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stones— that is, the template projected for the surface
C h of Figs. 164 and 165 gives the direction at which to
form the joint surface of the top of No. 2 and the lower
surface of No. 3 stones. In Fig. 166 make the angles
0 C h and h, c h, respectively, equal with that of the cor
responding angles of Fig. 164. Then parallel with
C h' draw C, c" ; now set off c I equal with C, C, and par
allel with C h' draw I V. The parallel rule, C, C h' c"
may be made use of at each joint surface, but a separate
diverging rule requires to be projected.
In applying the rules at the cutting of the joint sur

faces, one important point requires to be noted. In their
application to the top joint surfaces, the wide end of the
diverging rule will be placed to the exterior surface in

the manner shown in Fig. 168; while in their application
to the under joint surfaces the position will be reversed—
that is, the wide end of the diverging rule must be placed
to the soffit surface.
In the manner above directed, by drawing parallels

with B i', D s', &c, may the twisting rules as required to.
give the direction of the " twist " at the joint surrfaces
in question be projected. In Fig. 167 is shown the appli
cation of triangular rules, which give the same result in
practice as that obtained with the templates of Fig. 166.
The templates of Fig. 167 are given in the angles j B i
of the outer and / b i of the inside, as given in Fig. 164.
By this method a separate rule is required both at the
front and back surfaces of each joint.

SOME COMMENTS ON SMOKY CHlMNEYS.

THE
question of smoky chimneys is one which has pro
voked no little discussion in the trade press, and

various have been the remedies suggested for overcom
ing the difficulties of which complaint has been made. At
a recent meeting of the Liverpool Architectural Society
one of the papers presented was that of Hastwell Gray
son, in which he dealt with the subject in a way to prove
highly interesting to readers in this country. We present
herewith some extracts from his paper, which was
printed in the " Journal " of the Royal Institute of Brit
ish Architects :
" The principle of a flue is simple. Smoke consists of

warmed air charged with particles of matter, either
wholly or partially consumed. The warmth makes it
lighter than the atmosphere, and therefore smoke rises
by the easiest way, which should be up the flue. The
trouble begins when the flue is imperfect. inadequate, or
when other forces are at work counterbalancing the nat
ural tendency of the smoke to rise. Failure may show
itself in two ways—there may be a steady down draught
or the upward draught may be so sluggish that puffs de
scend occasionally. The first is more usual when the fire
is just lighted or nearly out. In either case the nuisance
may be accentuated by wind or the absence of it.
The chief cause of smoky chimneys is the lack of air
supply at the base. A cubic foot of fresh air must be
provided for every cubic foot of smoke that passes up
the chimney. The Royal Commission on the Ventilation
of Factories, after making experiments, ascertained that
an ordinary fire in an ordinary room sent 4000 cubic
feet of smoke up the flue per hour, and that, after her
metically sealing the windows and doors, the same flue
drew 3000 cubic feet per hour. Before seeing this fact
quoted I had made some personal observations of the
smoke discharged through the chimney pots above an of
fice building ; it seemed to me that the velocity was 5 feet
a second in still weather. As the diameter of the flues
was about 7 inches, the volume of smoke discharged
would be 4500 cubic feet per hour, or equal to the capacity
of a room 15 feet broad. 25 feet long and 12 feet high. I
do not believe that in n substantial building 3000 cubic
feet of air per hour could be produced with windows and
doors hermetically sealed, unless the air came down one-
half of the chimney and the smoke went up the other
half. It is well known that buildings with thick wails
and fireproof floors, such as blocks of flats or offices, are
most liable to down draught. These blocks have great
numbers of fires lighted daily. They have very few out
side doors, and a special effort is made in them to keep
the windows and internal doors draught proof.
In a comparatively small office building, with the only

entrance protected by heavy swing doors,e there may be
30 or 40 graters in constant use, every one of which should
have its 4000 cubic feet of air per hour. This supply is
impossible unless special means are adopted to provide it.
In an air tight building time is often the architect's ally ;
for every minute settlement and every infinitesimal
shrinkage provides an additional air inlet. But biuldings
specially constructed should have special ventilation.
Even then some flues will smoke, because tenants persist
in closing up the inlets. Warmed fresh air is almost un
procurable. Architects, therefore, can only supply fresh

air from the outside, and trust that the tenants will use
the inlets. But tenants, more often than not, consider
fresh air a draught and ventilators an unnecessary fad.
Air inlets are least objectionable when near the ceiling,
as that position allows the fresh air partially to lose its
chill before reaching the occupants of the room ; high
inlets are also useful as outlets, when the fire is not
lighted. The best form seems to me to be in a grating at
the side of a chimney breast into a flue that finishes just
above the roof, with cast iron gratings on opposite sides.
A contractor who has built many offices once advised me
to have doors very close fitting at the floor, but very easy
at the top, and with the rebate of the frame cut well
back. By doing this a concealed inlet can be provided
3 feet long by % inch deep, equal to 9 square inches.
This device has extra value when the hall or corridor is
warmed.
For years, when opening the front door on a winter

evening, it puzzled me to find out what became of the im
mense volume of chilly air which came rushing in ; 200
or 300 feet entered per second, but the house seemed able
to absorb it indefinitely. The answer is that the flues
drew up a greater quantity, and the cold, heavy air from
the outside drives the lighter air in the house out by
every ventilator and crevice that was acting as an inlet
before the door was opened.
Given an air supply, the next consideration is the flue.

The majority of architects and builders feel certain that
a 9 x 14 inch flue is much too large ; and the proportion
is stupid. The opening at the junction of the grate and
the flue is seldom 36 square inches, and often much less.
Chimney pots vary in area from 40 to 60 square inches.
A 9 x 9 inch flue can be more thoroughly cleaned, and
works well enough.
Chimney pots have this in common: the more efficient
the uglier; but the reverse is not as true as potmakers
would have us believe. Pots with the ordinary zigzag

rim cause an up draught much as the V in the body of a
kite forces it up. Louvres, trumpet mouths, spirals and
many other horrors force up the smoke when the wind

blows ; but even an Archimedean revolving cowl or a
lobster back is useless in still weather. Trumpet mouthed
blowers or drain pipes with the socket outward, built into
a stack at an angle of 45 degrees a few feet below the
pot, will sometimes cure a flue that is only troublesome
when the wind is in one particular quarter.

The value of at least two bends is always insisted on

in specifications, but in practice the bands are often
scamped, and are difficult to provide in the attics, espe
cially when the fireplace comes between other flues. The

reason for the undoubted advantage of bends is not ob

vious. The contraction which is usual in making them
may have something to do with it ; they may act slightly

as baffle plates, and. of course, the top bend catches the

rain and helps to keep the lower part of the flue dry;
probably under various atmospheric conditions all these

reasons may have at least some truth in them.

The hight of the chimney stack is of the greatest Im

portance; but ngain the reason is not obvious. When the

wind blows at right angles to the ridge, the velocity must

be greater nearer the ridge, and probably steadier. When

the wind is not at right angles to the ridge, I cannot see
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how it can affect the flue. If the straightness of the
flues in the chimney stack above the roof helps the force
of the smoke, it is curious that bends should be useful be
low. There can be no appreciable difference in tem
perature of atmospheric pressure at the top of two flues,
one of which is 5 feet higher than the other ; yet we know
that 5 feet extra higbt to a stack may work wonders.
That it is advisable to keep a flue warm is more obvious,
for as soon as the smoke approximates in temperature to
the atmosphere its tendency to rise is lost. All outside
stacks should have 9 inches of brickwork between the
flues and the weather. Single flues should be avoided,
and above the roof it is better to have 9 inches of brick
work on the most exposed side and end, even if there is
only 4% round the rest of the chimney.
The plan of a stack and the direction of the wind

seem to have no connection. A chimney much exposed to
a west wind is just as likely to be satisfactory with its
axis north and south as east and west. It is better to
have the middle pots in a long stack raised a little above
those at the ends, but the flue at the leeward end is just
as likely to draw well as that at the windward.
We frequently hear it stated that on account of other

buildings, trees or mountains, the wind is deflected and
rushes down vertically on to some unfortunate flue and
"drives the smoke back to the grate. That argument, I be
lieve, is generally false. A strong wind acts on the prin
ciple of an hydraulic jet pump, or one of those little
sprays for fixing a pencil sketch. It drags after it the air
on the lee side of an obstruction and tends to create a
vacuum. If the air that replaces it comes from the in
side of the building the chimneys will smoke, A vacuum
is especially likely to occur in a cut de sac, or an area
with buildings on all sides. Take an oblong building
with an area, and the block on one side rather lower
than the others. If a strong wind blows directly on to
the low roof, it will bound on to the high one and create
a vacuum in the area. Should the gust be prolonged,
air will rush out through the crevices in the walls and
windows and transfer the vacuum to the rooms. It was
found in an important Liverpool building designed on
these lines that the flues on the floor level with the bot
tom of the area smoked, but none of the others. Most
buildings are not so fortunate, as a vacuum generally
sucks impartially from all rooms round the area. An air
trunk through the bottom of the low part of the building,
in some convenient place, would probably allow the
vacuum in the area to be filled direct from the street and
save the down draught.

Fitness in Architecture.

If wc would perceive in what manner the principle of
fitness has given rise to the various members of archi
tectural composition, we have only to refer to the remains "

of Egyptian monuments as the most venerable for remote
antiquity ; remains which, while they display the exem
plars of classic taste, afford a grand picture of the power
of art when even emerging in its simplicity from primitive
rudeness. Looking back through these to the first inven
tion of column and entablature, says a writer in the Lon
don Architect. we see the builder of the pristine temple
adopting in the construction of his ponderous supporting
masses somewhat of a cylindrical form, so that his pillars
shall present no angles to impede the way, arranging them
in a row and giving them such a hight as his unpracticcd
judgment may deem calculated to afford a covering of
sufficient loftiness for the area to be inclosed, having
first insured their stability by giving them that expansion
at the lower extremity for which he would hardly need
to seek an example from nature in the spreading root
of the tree or the widening base of the rock.
In thus forming his line of columns he finds their dis

tances from each other necessarily limited by the length
in which he may have been able to procure blocks to He
upon and connect their summits. Hence his interco!-
umnlation becomes fixed at a lofty proportion since his
columns must rise to the hight of a spacious avenue or
chamber, while they remain confined as to relative dis
tance by the nature of the material which they have to
sustain. These columns being raised, he places on the

head of each a cubical block, the top of which, by being
left square, may afford a broader bed to the superin
cumbent mass, while its lower side is reduced to a circu
lar form corresponding to that of the shaft, and hence it
simple capital. This done, he proceeds to connect the
top of each to that of its neighbor by a series of blocks
laid horizontally, of a depth and thickness nearly equal
to the upper substance of the columns, forming thus his
epistylium or architrave.
Before, however, any space can be inclosed, the whole

operation must, of course, be repeated (unless the equiv
alent of a wall be adopted) by the erection of another line
of columns behind the former, with similar capitals and
eplstylia, and the only part of the task then remaining
is to form a covering across from one line to the other by
means of large slabs of stone of depth suited to their sur
face, and which, being allowed to overhang the rest of
the work, will extend the area of shelter and preserve
the rest of the masonry from the effects of the weather,
thus becoming a kind of cornice.
In these parts, therefore, without any attempt at deco

ration, we obtain upon the first and most obvious prin
ciple of constructive fitness and constructive expression
an order of architecture; rude, indeed, but complete in
all the members used in Egyptian practice, which did not
exhibit anything perfectly analogous to the remaining
portion of the Greek entablature, the frieze.

New Publication.

Carpentry and Building Series of Designs. By various
architects. Size 9 x 13 inches. Bound In paper covers
with attractive side titles. Published by the David
Williams Company, 232 to 238 William street, New
York City. Price per volume, |1, postpaid.
The active demand for back numbers of Carpentry and
Building containing designs of attractive dwellings of
varying cost and arrangement has exhausted the editions
of the paper so rapidly as to render it expedient to put
the more desirable designs in such shape as to be here
after readily available to a very large class among our
readers interested in house arrangement and construc
tion. To this end we have carefully compiled the more
attractive designs which have appeared in these columns
during the recent past and now offer them in a series of
four volumes as enumerated below and covering a range
of cost calculated to meet nearly every requirement in
the way of inexpensive homes. In a great majority of
cases the drawings relate to houses already erected, some
of them, however, consisting of designs awarded prizes
in the recent competitions conducted under the auspices
of Carpentry and Building. In connection with the de
signs are presented half-tone engravings showing the
appearance of the completed structures. Accompanying
the elevations, floor plans and miscellaneous constructive
details, all drawn to convenient scale, are brief specifica
tions, thus rendering each design complete in itself and
affording the practical builder a substantial basis for
carrying the work of construction to a satisfactory con
clusion. A feature which cannot fail to be appreciated
by the architect and builder is the fact that the various
designs presented in the several volumes constitute a
series of studies which will be found especially desirable
to have conveniently at hand to exhibit to home seekers
and prospective builders.

No. 1. Cottage Designs with Constructive Details.
This volume consists of 25 designs of cottages, rang

ing in cost from $600 to $1500, together with details of
interior and exterior finish, all drawn to scale and accom
panied by brief specifications. The illustrations are made
up of 53 full-page plates of floor plans, elevations and
details.

No. 2. l,ow Cost Houses with Constructive Details.
This, the second in the series, consists of more than

25 selected designs of cottages originally costing from
$750 to $2500. There are 61 full-page plates of floor
plans, elevations and details, all of which are drawn to
convenient scale and accompanied by brief descriptive
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particulars, while in many instances there are given full
specifications and detailed estimates of cost.

No. 3. modern Dwellings with Constructive Details.
In this volume are to be found a carefully selected list

of 20 designs of artistic suburban dwellings erected in
various sections of the country and costing from $2000 to

$5000. The illustrations are made up of half-tone repro
ductions of photographs of the completed structures, to
gether with 61 full-page plates of elevations, floor plans
and details. The selection affords the enterprising archi
tect and builder an excellent series of studies, all of
which are presented in such shape as to render them a
basis for practical work.

No. 4. Suburban Homes with Constructive Details.
This, the last of the series thus far issued, comprises

20 designs of attractive suburban houses ranging in cost
from the neighborhood of $3000 upward. In this, as in
the previous volume, the illustrations consist of half-tone

reproductions from photographs of the completed build
ings, together with 75 full-page plates of plans, elevations

and details, all drawn to convenient scale, and accom
panied by extracts from the specifications.

Pilasters and Columns.

Pilasters must not be regarded as imitations of col
umns, as they owe their origin to the necessity of giving

more solidity to the walls of the cella (the part inclosed

by walls, and sometimes called naos) of Grecian temples,

in which they were originally used merely as supports,

without either base or capital. Subsequently, in order to

give pilasters more elegance, as well as to ornament the

walls of the cella, a base and capital were added to them,

differing, however, from those of the columns with which

they were connected. The Romans were the first who gave

the same base and capital to pilasters as those of the

columns behind which they were placed, says an English

building journal, and modern architects have not only

followed this practice, but have given them the same

proportions, ornaments, names, &c, as are given to the

columns with which they are associated.. The Romans

frequently entirely detached the pilasters from the wall

against which they were placed, and as frequently em

ployed them without any columns being placed before

them ; they have also used them in a variety of ways in

connection with insulated columns. In some of the best
modern examples pilasters have their bases, capitals and

entablatures the same hight as those of columns; but,

while the proportion is the same as regards the hight of

capitals, the breadths are different, and the development

of the form of a pilaster gives a greater space to each of

its faces because it is quadrangular.
* 1>

Building Bungalows.

The tendency in Southern California as to the better

class of residences is toward the Bungalow type, which

is now very popular in towns outside of Los Angeles and

at the seaside resorts. The bungalow has characteristics

all its own, which recommend it to the dry and sunny

regions of Southern California. It is a wide roofed, low
eaved building, preferably of one story, with lots of porch

room, low large windows and usually antique trimmings.

Inside it must first and always have a wide hearth—two
or three of them are better. The ceilings are low, the

fixtures odd, the colors dark, cool and pleasant, and the

furniture plain. The houses cost from $1801)to $7500,

according to the number of rooms, but more particularly

according to the interior and exterior finish.
« ■»

Paint for Outside of Dwelling Houses.

A writer in one of our exchanges, discussing the best
paint for the exterior of dwelling houses, suggests that if
the house has not been painted before a first coat or
priming of pure white lead be used, either plain or tinted,

to suit the taste, and with pure raw linseed oil for a thin
ner, and not over 5 per cent. turpentine dryer added.
This is to be rubbed well into the wood and allowed to
stand at least three days before the second coat is ap
plied. For new work it is best to have three coats, and

for the third and last coat a mixture of four parts white
lead, by weight, to one part of zinc white, colored to suit
the fancy, and thinned again with pure raw linseed oil
and not over 5 per cent, japan drier. Should it be decided
to use prepared paint, let the first or priming paint be
pure lead and have the prepared paint used as second and
third coats, following directions on label.
If the house has been painted before see that the sur

face is thoroughly dusted and every loose particle of old
paint removed ; touch up where needed and have the sur
face repainted with either two coats of pure lead tinted
with color, or have two coats of prepared paint applied.

The 1904 prospectus of the Workingmen's College,
Melbourne, Australia, which has just reached us, is a
publication of 132 pages, profusely illustrated and giving
full details regarding the work of the institution. The
college provides instruction by means of both day and
evening classes, to both men and women, in a large num
ber of subjects, including mathematics, engineering, com
mercial subjects, metallurgy, chemistry, architecture, art
and applied art household economy, music and manual
training. An important feature of the institution is the
trade school, in which classes are held in plumbing and
gas fitting, carpentry, carriage building, sheet metal work
ing, machinists' work, " blacksmithing, metal founding,
printing, sign painting, &c Completely equipped work
shops are provided and materials are furnished by the
college, but pupils find their own hand tools. The course
in the trades named covers three years, and the fees
charged are merely nominal. The total number of stu
dents enrolled on the books of the college in 1903 was
2182, of whom 464 were females.
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New Trinity Office Building.
The visitor to the city who is interested in building

construction cannot fail to be impressed with the mas
sive character of the iron work which forms the sub
structure and the first few stories thus far erected of
the new office building which is rising on the site of
the old Trinity Building in lower Broadway, adjoin
ing Trinity Churchyard. The effect is all the more
striking by reason of the fact that the frontage on
Broadway Is only a trifle over 41 feet, while the depth
on Thames street varies from 260 to 264% feet, the
frontage on Trinity Place being 47.:? feet. In construct
ing the foundations 50 caissons, of which all but 18 were
of steel, were sunk by the pneumatic process to bed rock
nearly 85 feet below the level of the curb. The build
ing when completed will be 20 stories and basement in
bight, not counting the six-story towers which will sur
mount it at each .end. thus making a total elevation of
27 stories measured to the tops of the domes. The

facade will be of granite at the basement story and lime
stone above, the architectural design being modified
Gothic to harmonize with Trinity Church, which for
many years waB a landmark of the Metropolis and an
object of deep interest to visitors from all parts of the
country. The steeple of Trinity Church was in fact a
measure of hight with which, as the years went by, the
newer buildings of the city were compared, but at the
present day many of the more important office build
ings, seeming as they do to almost pierce the clouds,

render the church tower insignificant in comparison. The
new Trinity Building, of which Francis H. Kimball of
71 Broadway, New York City, is the architect, will be
fitted with all the various plants necessary to the com
fort and convenience of the tenants, and will have a
row of ten rapid transit elevators inclosed in a corridor
hall, access to which will be from a spacious vestibule
opening from the main entrance on Broadway. The
contract for the work is held by the George A. Fuller
Company, and the estimated cost of the building is
placed at $1,250,000. It is interesting to note in this
connection that the site on which the new structure is
being erected was occupied by the old Trinity Build
ing for a period of 50 years, it having been put up in
1853 from plans prepared by Richard Upjohn, who was
also the designer of Trinity Church.

Electricity in the Household.
As electricity is being so widely used in industrial

operations and experimental electrical cooking and heat
ing apparatus are being freely exhibited, it is not strange

that many engaged in household work should look to

this agent for a similar relief to that enjoyed in other

fields. Some of the foremost electrical engineers have

devoted no small amount of time and research along the

lines of implements for doing household work, so far as

the heating is concerned, with electricity. Unfortunately,
as yet, the use of electricity is governed entirely by the
cost, and for many of the uses to which it could be put
. with advantage to the housekeeper, it is out of the ques
tion, owing to the great expense involved in its employ

ment. As electric radiators are used for heating cars,

it would seem that where the electric wires run into a
building to supply light it would be but a small matter
to use electric radiators, with all the attending conven

ience for heating; but the all important factor of dollars

and cents still constrains the average householder and
building owner to rely upon the old methods of heating.

The daily papers frequently discuss methods of heating

water for bath and other purposes by means of electricity,

showing how the wires from the ordinary lighting globe

have only to be connected with some special apparatus to

insure a current that can be turned on until the water has

reached the desired temperature. In this last point, how
ever, lies the whole trouble. To heat any considerable

amount of water by electricity requires more time than

to accomplish the same amount from the gas jet or by

other methods that are not only more familiar, but more

satisfactory, as they are quicker, to say nothing of being

infinitely cheaper. One of the latest ventures on the

part of electrical manufacturers is the production of r.

baking oven, designed for use where electricity is avail
able, as in large hotels, restaurants, &c The principal

advantage claimed for this device is that the oven can be

maintained at any temperature desired, steadily, without

fluctuation and continuously. Here again, however, the

all important feature of cost must be taken into con

sideration. Doubtless, in many of the hotels and restau

rants where the patrons are willing to pay 40 cents for
a chocolate eclair which can be purchased in a light

lunch buffet for 5 cents, the electrical oven may be used.

It is probable, however, that, so to speak, the chef, in the
average kitchen, will continue to "stew in his own
grease," with the charcoal, coke or coal fire to do his

cooking and baking, at least until the cost of electricity

and the keeping of the apparatus in order, to say nothing

of its first cost, comes down to the level of the cost of

coal and coal burning apparatus. That there is a clean

liness and convenience attending the use of electrical

heating and cooking apparatus is one of the strong in

ducements for the public to utilize them, and for the

electrical engineers to continue their endeavors to sur

mount the all Important barrier of dollars and cents,

and. in view of the advances made in other fields in

recent years, none but a confirmed skeptic would feel

confident that the convenience and pleasure to be secured

from the use of electrical household apparatus are still
a long way off.

A New Apartment House.
One of the latest improvements in that section of

New York City known as Central Park West will be
a 12-story apartment house, 204% x 100 feet in area

and having a frontage extending from Seventy-third to

Seventy- fourth street. The plans have been prepared by

Clinton & Russell of 32 Nassau Street, and call for a

fire proof structure with exterior walls of Indiana lime

stone and light cream colored brick, with copper roof and

ornamental bronze doors and balconies. The cost of the

building is estimated at $2,000,000. lt will contain four
suites on each floor, the number of rooms varying from
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8 to 14. There will be six elevators, as well as
electric plant, steam heating plant, ice plant and all

other modern improvements. A special feature will
be a carriage driveway in the rear running from street

to street. In the center the driveway will lead around
an ornamental fountain, flower garden, &c This is in
line with the main entrance of the building and is

separated only by glass and bronze partitions, the effect

being very artistic, whether approached from the drive

way or from the front.

* ■»

Quick Work on a Chicago Bank Building.

One of the supplemental plates which accompanied
the June issue of this journal showed the method em
ployed for expediting the foundation work for the new
section of the First National Bank Building now in
process of erection in Chicago, 1ll., in accordance with
drawings prepared by architects D. H. Burnham & Co.
of that city. The erection of the superstructure has
gone rapidly forward, and in placing the steel frame in
position a record has been made as regards the time
consumed in doing the work. The first column was set
April 15, and on June 15 one of the last tiers of the roof
columns at the northwest corner of the building was put
in place. Deducting Sundays, holidays and days when
weather prevented work, 45 days intervened, during
which time about 4500 tons of steel were erected, mak
ing an average of 100 tons per day. Some days as high
as 250 tons were erected. The work was accomplished
by a force of about 75 men, working 8 hours and 40
minutes to the day, under the personal supervision of
Charles Volkmann of Charles Volkmann & Co., who had
the contract, and Otto Klein, his superintendent. The
working force was divided into a crew for each of four
derricks, followed by a bolting gang, in turn followed by
a gang who put in the small iron work.
All the steel for the building was delivered in Chicago

before the work was begun and stored in a yard
leased for the purpose at Twelfth street, where the ma
terial was sorted into piles according to floors for ex
pedition in hauling. The steel work had to be hauled
piece by piece from this yard a distance of 2 mile3
through the downtown streets to the building site and
hoisted outside the building by means of derricks, two
of which are boom derricks, with 70-foot booms, working
on the new section, while two others worked either from
the roof of the completed section or used columns of the
old section for mast.
The new building, known as Section B of the First

National Bank, occupies a plot 115% x 202 feet in area
and is 18 stories in hight. These stories are as follows :
Basement story, 14 feet; bank story, 31 feet 8 inches;
third story or gallery floor, 15 feet; fourth to fifteenth
stories, each 12 feet 11 inches; sixteenth story, 12 feet
9 inches ; seventeenth story, 11 feet 9 inches ; eighteenth
story or attic, 14 feet 2 inches. The steel work is sup
ported by the following columns: Basement to bank
floor, 42% feet ; bank and gallery floor, 46 feet 8 inches ;
fourth to fourteenth stories, each 25 feet 10 inches ;
sixteenth story to roof, 38 feet 8 inches. The columns
for the bank floor weighed about 12 tons each. Some of
the girders used were of exceptional size, notably th;;
plate girders supporting the walls of the court in the
center of the building, which are 60 feet 6 inches in
length, 6 feet high, weighing 19 tons each.
When the building is completed the two sections com

bined will afford a floor area of 202 feet on Dearborn
street and 242 feet on Monroe street, making it the
largest office building as regards floor area in the City
if not in the world. Section A, which is now occupied
by the First National Bank and by offices, was com
pleted lust June, the same contractor setting the steel
on that section in about four months. The steel for
Section B aggregates about 500 tons, while that for
Section A was nearly 7000 tons, making a total of about
12,000 tons for the whole building. The steel was
furnished by the Carnegie Steel Company. The First
National Bank will occupy the bank floor of the whold

building, and the basement floor will be occupied by the
First Trust and Savings Bank and their safety deposit
vaults.
The work is noteworthy from the fact that no

serious accident has occurred during the construction
of the building. Riveting was done by hand, the joints

in the four lower stories being riveted, while those of the
upper stories were secured by bolts.

* ■»

A California Residence.

(With supplemental plate.)
We present as the basis of our supplemental plate

this month a very striking example of a Southern Cal

ifornia residence, with surroundings which strongly sug

gest a tropical climate. The noticeable features of the
dwelling are the parte oochere and bay windows, with
their battlement effects, the colored tile roofs, the quaint

dormers and the elevated observatory which surmounts
the tower at the front of the building. The picture is

presented as illustrating a type of residence to be found
in the locality of Los Angeles and Pasadena, Cal., where
also the " mission " style of architecture is very popular.

++-*

Architecture of Small Buildings.

A writer in one of the daily papers, who is a close
observer of things, expresses the view that New York's
small-shop architecture is adapting itself picturesquely
to its purposes. A low building of the kind known as
a " taxpayer," has been built on an uptown corner in
the style of an old Dutch edifice, and its unusual archi
tectural features are not only an ornament to the neigh
borhood, but have proved attractive enough to rent all
the shops and offices before the building is finished. An
other new shop intended for a special kind of business
is built in imitation of an old English house, with the
white wood work of its dormer windows facing the
street. A house devoted to the sale of articles in the
style of the Colonial period is an admirable reproduc
tion of a building of that era. All these unusual edifices
are in the same region, to which they add unusual pic-
turesqueness.

• i »

Specifications for Tin Roof in Montana.

The subject of specifications for tin roofing has been
treated from various points of view in recent issues
of The Metal Worker, Plumber and Steam Fitter, and
in the course of the discussion, a correspondent of that
journal in Montana sends the following suggestions for
standard specifications for a tin roof in his state:
Brick Mason.—Lay brick on fire wall at least two-

courses above roof at lowest step. The tinker will find a
way to flash it.
Carpenter.—Use all boards and lumber from scaffold

ing and mortar boxes, and finish out with green fir.
Needn't be particular about joints. If one corner hits the
joist that will be sufficient ; the tinker will do the rest.
Needn't size the lumber. If one board is only % inch
thicker than the next that will be good.
Tinner.— "Use the best Old Method tin, 14 x 20,

squared all around," laid on tar paper, so you can't Be?
where the cracks and knots are. Paint on the underside,
and be sure to daub and smear the other side well. Lose
the cleats down a handy chimney, and put about three
nails through the sheet, leaving half of the large heads
exposed. " Use best half and half solder, 5 pounds to
the square." " Solder with the heel of the lron and
soak in well." Don't forget to leave your irons in the
fire up to the handles while you take a pull at the growl
er ; then solder the remainder of the roof with a red hot
iron, because the solder won't flow without it. " Counter
flash with the same kind of tin," and drive plugs and old
nails in the cracks ; the wind will soon blow it away, and
you or some one else will get a job of repairing.
Paint. — Leave the roof unpainted until the elements

remove the rosin from tne seams, then get some cheap.
but " strenuous " roof artist to put on only the best as-
phaltum and tar mixture procurable in any market,
which will preclude any possibility of repair, and yon
will have a modern Montana roof!
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COMPETlTlON lN "DOUBLE" OR "TWlN" HOUSES.
THIRD-PRIZE DESIGN.

WE
take pleasure in presenting to the consideration
of our readers the drawings awarded the thiitt prize

in the competition in " double " or " twin " houses, the
author being John P. Kingston, architect, of 518 Main
street, Worcester, Mass. The specifications of the labor
and materials required in the erection and completion of
the house, as furnished by the author, are to the following
effect:

Excavate the cellar as per plans and make trenches
for bed stones, piers and other places required by the
drawings. The stone work to be sunk below cellar bot
tom, as shown. The materials taken from cellar to be
graded up around the building, with loam, &c., evenly
spread over the top as directed.
Foundations. — Furnish, build and fit In place all ma-

Lathing. — Lath all the parts with good spruce lath,
and to be laid about % inch apart. All to be well nailed
to each and every bearing. To be carried down to lining
floors on outside walls.
Plastering. —The walls and ceilings of the entire

building where finished to be plastered with two coats
of best lime mortar. To be well worked into the lath and
smoothed up in best manner. Fill plastering down to
lining floors on outside walls and well up to grounds
and beads. The work to be done true and straight.
The exposed parts of brick and stone wall in cellar to

have a coat of whitewash.
Cellar Concreting. —The whole of cellar floor is to be

concreted 2 inches deep, composed of one part Portland
cement and three parts coarse sand, floated oft true and
even while fresh.
The mason is to clean up all bis rubbish and he is to

Section.

Front Elevation.— Scale, % Inch to the Foot.

Competition in "Double" or "Twin" Houses.—Third- Prize Design.—John P. Kingston,
Architect, Worcester, Mass.

terials .to complete foundation work, as follows and as
shown, in first-class manner.
To be built of local flat stone, with footings well
bedded below cellar bottom. To be laid up dry, with in
ner face even and well bonded with through stone, and
all joints trowel pointed. The wall to be 18 inches thick.
Make footing for center wall, chimneys and piers as
shown.

Ha*ou Work.
Furnish, work out and fit in place all materials to
complete the brick, lath and plaster work as follows, and
ns shown, in first-class manner.
The brick work to be done as shown with good hard
red brick, all laid up in lime mortar, with exposed parts
colored dark red. The chimneys to have rough opening
and heart for fireplace and thimble in cellar, kitchen and
middle chamber. To be lined and have brick cap ce
mentedon top.
The fireplace to have iron linings, damper, tile facings
and hearth.
The underpinning to be 12 inches thick, with air
space,and one course to extend up between joist.
The center wall to be 8 inches thick.
The studding of center partition to be filled between
from first floor to rafters with brick 4 inches thick.

assist the other mechanics employed in the building wher
ever his help is necessary, and is to do all cutting and job
bing required without extra charge, and leave all perfect.

Carpeutrr Work.
Furnish, work out and fit in place all materials to

complete the following carpenter work, as shown, in first-
class manner: The framing work is to be done in usual
manner for such a building. The timber to be spruce or
hemlock and of good merchantable quality. The sills to
be made of 2-inch plank; girders in cellar, 8x8;
first floor joist, 2x9; second floor joist, 2x8; third
floor joist, 2 x 6; exterior wall studs, 2x4, with
double plates ; partition studs to be 2 x 4 and 2x3, all
set not more than 16 inches on centers ; hips and valleys,
2x9; furring for ceiling, % x 2 inches, put on 16 inches
on centers. Rafters to be 2 x 5-0, 24 inches on centers.
Put beads on all corners and three-quarter grounds at

all openings and bottom of all partitions to plaster
against.
Floors to be bridged with 1 x 2V2inch stock.
Inclosing Boards, &c,—The walls and gables to be

covered with No. 2 planed %-inch matched hemlock
boards, nailed with two nails to each bearing.
Boarding for Roofs and Bottom Floors. —The roofs

and lining floors to be covered with %-inch planed spruce
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or hemlock boards. Those for floors to be laid close and
well up to all openings and corners. Those for roofs to
be laid open not more than 2Vj inches, nailed to each bear
ing with at least two nails. Those for rear between
gables where tinned to be laid close.
Clapboarding. — The side walls of first story to be cov

ered with O-inch cypress clapboards, laid not more than
41/i inches to the weather.
Side Shingles. —The gables and parts shown to be

shingled with California red cedar shingles, laid not more
than 5 inches to the weather, well nailed, with joints even
on bottom.
Paper. —The side walls and lining floors to be covered

with good quality of sheathing paper, well lapped before
any finish, clapboards or side shingling are put on. Do
all flashing necessary.
Roof Shingles. — The roof to be shingled with 18-inch

sound clear cypress shingles, put on to show not more thrin
4'/i inches to the weather, with at least two nails to each
shingle. Valley to be laid open with 14-inch painted

molding around outside of casings. To have pockets fin
ished, sash pulleys and grooved for 1%-inch sash.
Sash. — The frames to be fitted with 1%-inch pine
double sliding lip sash, glazed with No. 1 glass, well
fastened and puttied in place, and to be well fitted in
frames and hung and evenly balanced with weights and
cord. All bottom lights to be double thick.
Blinds. — All windows above basement to be fitted with

best pine blinds, hung in proper manner.
Exterior Doors and Frames. — Frames to be made of

2-inch pine, with hardwood thresholds, casings and mold
ings.
Front doors to be No. 1 cypress, 1% inches thick, flush

molded, with No. 1 double thick glass in top part.
Rear doors to be 1% inches thick, of cypress, with

glass as shown.
Interior Filltnu and Trimin ii:n.

Furnish, work out and fit in place all materials to com
plete the inside finish work, as follows and as shown, in
first-class manner :
All to be worked out from good, clear, sound, kiln

dried stock, to be sand papered, and put in place in good,
workmanlike manner, aiid put on after all plastering is
done.
Finish in the several parts to be as follows :
The halls, parlors and dining rooms in birch, the

Side (Left) Elevation.—Scale,% Inch to the Foot.

Competition in "Double" or "Twin" Houses.— Third- Prize Design.

tin. Ridge to be covered with 6-inch pine saddle boards
and a 2-inch three-quarter round on top.
Cellar and Piazza Supports.— The girders in cellar

to be supported on 6 x 6 chestnut posts, and piazza to be
supported on 2%-inch pipe and cap.
Bulkhead. — To be done with proper frame, finished on
top and sides. To have sheathing covers hung with three
heavy hinges and proper fasteners. Steps and stringers
to be of 2-inch, and risers %-inch spruce. To be a plank
frame at bottom of steps, with cleat doors, hung and
fastened in proper manner.
Cellar Work.—To be done with studding and matched

boards.
Exterior Finish and Trimmings.

Furnish, work out and fit in place all materials to
complete the outside finish work as follows and as
shown, in first-class manner.
To be made from well seasoned pine or cypress lum
ber. Piazza floors to be hard pine. 6 inches wide. Ceil
ing to be done with cypress sheathing. Finished piazza
work as per detail. Steps to have %-inch risers, lVi-inch
treads and 2-inch stringers. Do all flashing about
frames, finish. 1fcc.to make the job complete.
Frames. —The cellar windows to have plank frames

and IVi-inch pine sash. Frames above cellar to have 2-
jnch stools, %-inch jambs and casings, with % x 1% inch

kitchens, pantries and entries in cypress, and all the sec
ond floor in white wood.
Door Jambs. —To be 1% inches thick. Cased opening*

and sliding doors, 1 inch thick ; all set plumb, level and
true.
Doors. — Slide doors to be 1% inches thick, hung to

roll at top with trolley rollers and track.
Other doors to be 1% inches thick, five panels. Ves

tibule door to have glass same as front door.
Door and Window Trimmings.—The halls, vestibules,

parlors and dining rooms to have 4%-inch casings, 1x5
inch header, with molding around, and the second floor to
have 4%-inch casings and corner blocks. The remaining
parts to have 4%-inch side casings and 1-inch molded
header. Stools to be %-inch thick, rebated to rest on
outside stool with % x 4 inch molded aprons. Window
stops to be ,r

,

inches thick, with molded edge, sides put in
with screws, tops nailed in.
Base and Molding. — Each room not sheathed to have

a 9-inch base. The vestibules, front halls, parlors ancl
dining rooms to have molding on top of base.
Sheathing Wainscot. —The kitchens and entries to be

wainscoted 3 feet 4 inches high, bathrooms 4 feet high,
with narrow beaded sheathing.
Plate Rail. — The dining rooms to have a plate rail

about 6 feet from floor to top. The outside member to
return onto casings.
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Cornice iMolding. —The dining rooms to have a cor

nice molding as shown.
Closets. —To have narrow base and casings, with

two rows beaded wardrobe strips, with coat hooks and
one shelf.
Finished Floors. —The finished or top floors in vesti

bules, front halls, dining rooms, kitchens, entries, second
story halls and bathrooms to be %-inch smoothly worked
matched birch oi^biaple flooring. Top floors in other
parts to be square edge, smoothly worked spruce. All top

Basement.

Tanks. — To be a 30-gallon tank made and placed in
attics, and supported in proper manner. To be lined by
the plumber.
Stairs. —The stairs to be built as shown on plank

stringers, accurately cut to the required dimensions for
risers and treads, and firmly secured in place. To have
1%-inch treads grooved together and base into risers.
Front stairs to have twisted newel post, 4x4 angle post,
1Mrinch twisted balusters and 2M.x 3% inch hand rail.
Attic to have a closed flight made of whitewood, with
4x4 posts, 2x3 hand rail, and 1-inch round balusters
around well hole in attic.
The cellar stairs to be built of spruce, with guard rail.
Bells. —To be a small electric bell in kitchens, to ring

from front door.
Hardware Trimmings. —All doors, windows, drawers,

closets, shelves, &c., to have proper butts, locks, knobs,
catches, fasteners, stops, &c., as selected by the owner.
There will be $100 allowed in estimate for this.
Wall Decorations. —The vestibules, halls, parlors,

dining rooms and chambers are to have side walls cov
ered with wall paper, with picture moldings. There will
be $125 allowed in estimate for this. The remaining
walls to be painted by painter.

Heating Apparatus.
Furnish and set up in each cellar one No. 18 Kelsey

warm air generator, with proper size galvanized iron cold
air box, and heavy tin pipes to conduct the hot air to each
room marked. The pipes going through floors or parti
tions to be properly protected with asbestos paper and tin.
Each outlet to have a black japanned register with bor
der. There will be allowed $350 in estimate for this
work.

Painter'* Work.
Furnish and put on the materials to complete the

painting work as follows, in first-class manner:
Outside Work.— All the exterior work, except other

wise specified, to be painted with two coats of pure lead

First Floor. SecondFloor.
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floors to have paper under and put down between base.
Linen Closets. —To have four shelves at one end and

wardrobe strips on wall space.
Sinks and Trays. —To be sheathed up under, with two
small cleat doors and case of drawers. Backs to be 12
inches h'gh, with (i-inch shelf on top. To have drip
shelf.
Pantries. —To have counter shelf, with case of three

drawers under.The remaining part closed in with beaded
sheathing and cleat doors, over to be four shelves 12
inches wide. The part shown to be closed in with sheath
ing and to have two cleat doors.
Closet in Dining Rooms. —To have a ease of four

drawers and shelves over.
Mantels and Shelves.— The dining rooms to have

mantel with mirror, as per detail.
Each kitchen and bathroom to have small shelf on

brackets.
Bathrooms. —To be fitted up for open work.
Medicine Closets. —The closet off halls to have small

case of drawers and four shelves.

and linseed o'i and turpentine, all colors to please owner.
Side Staining. —The shingles on gables, &c., .to have

one coat of pure linseed oil stain and one coat of' linseed
oil.
inside Work.—All interior work must be well cleaned

before any finish is put on. All nail holes and other im
perfections well puttied, matching wood as near as pos
sible.
Floors. —The hardwood floors in vestibules, front halls

and dining rooms to have a coat of alcohol shellac, sand
papered, and a coat of floor finishing wax. The floors in
bathrooms, pantries, kitchens, entries and second story
halls to have a coat of oil and turpentine and a coat of
floor varnish. The closet floors to have one good coat of
paint.
Finish. —The halls, vestibules, parlors and dining

rooms to have one coat of orange shellac and two coats
of varnish, the last coat to be rubbed a little with pum-
mice stone and oil.
The work in kitchens, pantries, entries. &c, to have a

coat of primer and filler and two coats of varnish.
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Rooms on second floor to bare three coats of paint.

The closets to have two coats of paint. The bathrooms to
be painted enamel white.
Walls.—The walls of bathrooms, kitchens, pantries and

entries to have a coat of sizing and two coats of paint.
All work to be done so as not to hinder or interfere

with other workmen in any particular. All finished
floors must be protected with paper at all times. No
work to be done except in best weather, and all the work
must be delivered to owner complete in every particular.

Plumbing.
To be a 4-inch cast iron soil pipe, with a running trap
inside of wall, with fresh air inlet and hand hole. To

Detail of CornerBoards
—Scale,% Inch to tbe
Foot.

Details of Main Cornice.— Scale, % Inch
to the Foot.

tsL

brass bath cocks, chain, stay and plug, complete, all nickel
plated.
Sinks.—To be a 20 x 36 x 5 inch beaded iron sink,

with outlet. To have two arm brass compression bibb
cocks.
Trays.—To be soapstone, of regular size and pattern,
with soap dishes and brass outlets. To have two arm
brass compression bibb cocks.
These fixtures to be supplied with cold water through
'/^-inch standard size brass water pipe, and hot water
through %-inch brass tubing pipe branches.
These fixtures, except water closets, to waste through
1%-inch lead branches and 4-inch round trap, with trap
screw caps, connecting to iron soil pipe with lead connec
tions.
Boilers. —Fit up in closet near chimney a 30-gallon

copper hot water boiler, to rest on iron stand. To have
all necessary couplings, sediment cock, stop cock, com
plete. To be supplied with water through %-inch 2-
pound per foot lead pipe.
Tanks.—Fit up in place in attic and line with 20-

ounce copper the two 30-gallon tanks made by carpenter.

Detail of Belt Course—
Scale, 3 Inches to tbe
Foot.

Details of Piazza Cornlce.-
Scale,Y, Inch to theFoot.

8ectlon through Foundations.—
Scale, % Inch to the Foot.

Section through Front of
Piazza.— Scale, % Inch
to the Foot.

Sections of Top and Bottom
Rails of Piazza Balustrade.
— Scale, 3 Inches to the
Foot.

Detail of Water Table.—
Scale,% Inch to the Foot.
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be continued along to and under fixtures up through at
least two feet, and flashed tight at roof with three pounds
sheet lead. To have all necessary Y branches, bends,
offsets, &c, to connect the several fixtures to. All branch
joints to be made and calked with oakum and molten
lead, well driven in and properly calked.
Closets. —To be all earthenware, syphon jet bowl, with

copper lined, beaded finished tank properly supported. To
have hardwood double seats. Supply from tank to be

1% inches, and to tank %-inch brass pipe and fittings, with
vent pipes, chain and pull. To have good valve, ball
cock and float complete. To be properly trapped and
have necessary vents. Ail exposed parts nickel plated.
Bowls. —To have marble slab resting on N. P. brack

ets, with a 14 x 17 inch white earthenware bowl properly
clamped to same. Back to be 8 inches high, % inch thick,

of marble, fastened to sheathing with round head screws.
To have approved brass basin cocks, chain, stay and plug
complete, all nickel plated.
Tubs. —To be 2%-inch roll rim porcelain enamel iron

bathtub, 5 feet long, of regular pattern. To have double

To be supplied with water through %-inch 2%-pound lead
pipe, good ball cock and float complete, with shut-off in
cellar, to overflow into nearest practicable place with 94-
inch lead pipe.
Supplies. —To be branches from cellar, one each, of

bathrooms and kitchens of best %-inch standard size
water pipe, with stop and waste for each in cellar.
Cellar Supply. —The main supply in cellar to be best

1-inch galvanized iron water pipe, with stop inside cellar
wall.
Connect all supplies and sanitary wastes to service

pipes to street according to city or town rules.
Uas Piping.

Pipe the house for gas in usual manner, according to
city, town or company rules, and to be inspected and
tested before any lathing is done. All pipe to be well
secured in place with iron clips and screws, and all out
lets to have caps.

Incandescent Drilling:.
All outlets marked for gas to be wired for in
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candescent lighting. Installation to be according to the
rules of the Insurance Exchange. Fittings and fixtures
to be on approved list issued by National Board of Fire
Underwriters. To be wired for two-wire system, and
wires run as what is known as porcelain work. To be
wired for 16 candle-power lamps, 104 volts. All the work
to be done in best manner. Materials to be the best of
their several kinds. The work to be done so as not to
binder or delay other workmen.

Detailed Estimate of Coat.

The detailed estimate of cost, as furnished by the
author, is as follows:

CELLARWORK.
199 yards excavating, at 27 cents 153.73
84 perch stone (16% feet), at $1.75 147.00

$200.73

JUsS

Section through Window Sill.—Scale,
3 Inches to the Foot.

Detail of Window Stool
and Apron.

OutsideFinish, Frames, Doors, Sash, <tc
Outside nnish and moldings $162.16
Front veranda finish and floors 65,00
Hear porch finish and floor 46.00
Outside steps 17.00
4 door frames, at $2.50 10.00
2 front doors, birch, at $9 18.00
2 rear doors, cypress,at $5 10.00
8 frames and sash for cellar, at $1.50 12.00
39 frames, sash, weights, cord and blinds, at $5.25... 204.75
Incidentals 35.00

$579.91
Inside Trimming, Doors, tic

1,829feet soft wood top floors, at 24 cents $43.89
1,626feet hard wood top floors, at 40 cents 65.04
•16 birch frames, at 90 cents 14.40
10 cypress frames, at 80 cents 8.00
22 white wood frames, at 70 cents 15.40
40 sides birch finish, at $1.15 46.00
24 sides cypress finish, at $1 24.00
42 sides white wood finish, at 80 cents 33.60
2 birch slide doors and hangers,at $12 24.00
2 birch vestibule doors, with glass, $4.50 9.00
8 single birch doors, at $3 24.00
10 cypress doors, at $2.65 26.50
22 white wood doors, at $2.50 55.00
245 feet birch baseand molding, at 7 cents 17.15
425 feet white wood base,at 4ft cents 19.12
750feet sheathing for wainscoting, at 4 cents 30.00
100 feet cap band,at 2 cents. -- 3.20-
112 feet cornice molding,at 4 cents \ "4.48
6Ofeet plate rail at 5 cents 3.00
2 pantries, at $8.25 16.50
2 dining closets, at $6.30 12.60
Closet shelving and cleats : ."."" 8.00
Stair work 78.00
2 mantels, at $28.50 57.00
Incidentals "' 40.00

$677.83

g"l
SideCasing on Second
Floor. Section through Window Frame.

./.LATN.V,...,/. PLASTEN. .. /

Elevation of Doers.—Scale, % Inch
to the Foot,

Head Casing in Principal
Booms. SideCasingin Principal RoomsonMain Floor.

Scale. 3 Inches to the Foot.
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BRICK AND PLASTERWORK.
22,900 brick, at $14 $320.60
Chimney trimmings 49.00
Material for the two fireplaces 30.00
1,055 yards plaster and lath, at 27 cents 284.85
149yards concreting,at 68 cents 101.32
Whitewashing cellar 9.0!>

$794.77
TINNING ANDFLASHINGS.

160 feet tinning work, rear roof, at 8 cents.. . I $12.80
Flashings and valley tin 15.00

$27.80
CARrENTERWORK.

Frame, Boarding, Shingle, Clapboards,do.

15% M framing timber, at $20 $310.00
2,368 roof boards, at $17 50.25
4,600bottom floor boards, at $17 78.20
2,984feet T. & G. boards for inclosing, $20 59.68
Plaster grounds and beads 8.50
160 feet sheathing for slide doors 4.80
6 M feet paper for walls and floors, at 1% cents 9.00
19 M cypress roof shingle, at $5.50 104.50
11 M side cedarwall shingle, at $4.75 52.25
1,100feet cypress clapboards,at $50 55.00
Cellar entrance work 20.00
Iron pipe for veranda supports 8.00
Incidentals 85.00

$795.18

MISCELLANEOUS.
Carpenter labor $975.00
Nails, Bcrews, &c 36.50
Trucking 43.00
Painting 265.00
Plumbing, including water and sewer connections 550.00
Gas piping, including connectionsto street 45.00
Electric bell work 9.00
Heating apparatus 350.00
Wall decorations 125.00
Hardware trimmings for doors,windows, &c 100.00
Incandescent wiring 40.00
Lighting fixtures 75.00

$2,613.50
RECAPITULATION.

Cellar work $200.73
Brick and plaster work 794.77
Tinning and flashing 27.80
Frama, boarding, shingle, clapboards, &c 795.18
Outside finish, frames, doors, sash, &c 579.91
Inside trimmings, doors, &c 677.83
Miscellaneous 2!B18.50

Total $5,689.72

The builders' certificate is signed by F. "C. Johnson,
contractor and builder, Worcester, Mass.

A firm of Pittsburgh builders is about putting up 100
houses in the Twenty-third Ward, to cost $175,000.



230
August, 1904CARPENTRY AND BUILDING.

Selection of Architects for United Engineering
Building.

The Conference Committee of the three national en
gineering societies and of the Engineers' Club, charged
with the responsibility of giving effect to the gift of
Andrew Carnegie of $1,500,000 for the erection of two
buildings in New York City suitable for their respective
purposes, has reached an important stage in its work,
and this week has made the selection of architects for
the respective structures. It was the expressed wish of
Mr. Carnegie that the competition should be a mixed one,

constructed some Carnegie libraries, besides doing a
very considerable amount of work for the New York ship
building Company. The successful competitors for the
Engineers' Club are Whitfield & King of New York, who
have done a large amount of work in New York City, and
on various Carnegie libraries, and were also associated
in work on the buildings of the Pan-American Exposition.
The designs of this firm were also among those favorably
considered for the United Engineering Building, awarded
to Mr. Hale. The successful competitors in the open
class for equal prtees of $400 each, in addition to
Mr. Hale, are Trowbridge & Livingston of New York,
Frank C. Roberts & Co.. with Edgar V. Seeler, associate,
of Philadelphia, and Allen & Collins of Boston.
Details have already been made public as to the

nature of the two buildings, which will require for cci-
struction from $1,100,000 to $1,200,000. The United En
gineering Building will occupy land 125 feet front by
100 feet on West Thirty-ninth street, while the club,
with a frontage of 50 feet and a depth of 100 feet, wili

Sectionof Hand Kail.—
Scale, :i Inches to the
Foot.

Details of Sliding Doors and Frame.— Scale.
3 Inches to the Foot.

Elevation of Main Stairs.—Scale.M, Inch to the Foot.

Elevation nnd Section of Fire Place and Mantel.—Scale,% Inch
Plan of Stairs.— Scale,% Inch to the Foot. to the Foot.
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so that in addition to selecting six competent architects
the committee threw the work open to all comers and
provided a prize scheme to compensate the best com
petitors of the open class. Since the middle of June the
committee has received 26 complete sets of competitive
plans for the two buildings, inclusive, comprising over
500 drawings, and with the assistance of Prof. W. R.
Ware, as expert adviser, has spent a good deal of time
in the consideration of these designs, all of which, of
course, were submitted anonymously. The conclusions
now reached are unanimous, and are approved by the
professional adviser.
The successful competitor for the United Engineering
Building is Herbert D. Hale of Boston, with Henry 3.
Morse of New York as associate architect. Mr. Hale is
a grandson of Edward Everett Hale and has done a large
amount of public architecture in New England, and has

face on Bryant Park and the new Public Library. The
United Engineering Building, aside from quarters for
the American Society of Mechanical Engineers, the
American Institute of Electrical Engineers and the
American Institute of Mining Engineers, as well as other
societies enabled to participate in the accommodations,
will have several fine auditoriums and a magnificent
library. The club building will be about HVi stories
high, with the usual accommodations of a club and some
(it) or 70 bedrooms for members. The work on tearing
down the old buildings and the construction of the new
is to be pushed vigorously and will begin forthwith.

A brick library building, to cost in the neighborhood
of $10,000, is about to be erected in Penn Yan, N. Y., in
accordance with plans drawn by Architect Albert R. Ross,
of 552 Fifth avenue. New York City.
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CONSTRUCTlNG AN ELLlPTlCAL STAlRWAY.*
By Morris Williams.

TIIE
first riser is placed in the center of the newel post
and the remaining 22 risers equally spaced along the

curve of the center line of rail and also around the wall
string. The first few steps are slightly curved, but all
the others are straight and equal in form and size.
It may be well to observe here that the arrangement
of tangents as exemplified in this diagram may be modl-
tied. If instead of having the rail made in six portions
it is desired to have it made in three or four, the plan
tangents would have to be arranged to meet the changed
conditions.
In Fig. 8 such an arrangement as would be required

under such modified conditions is shown. Referring to
the diagram, let it represent the plan of the center line
of rail and tangents when it is desired to construct the
rail in three portions. In the treatment of the tangents
the first consideration is the location of the two joints
as at C and F. Draw the tangents C X square to C N
and the tangent F X square to F P ; continue X C to the
point B and X F to G. Now to find the exact length of
the tangents C B and F G it will be necessary to draw
the pitch line of the tangents C X and X F, as shown in
Fig. 9. In this figure draw the ground line C X F, and
on F erect the line F F', making it equal to the hight of
12 risers, which is the number of risers between the joints
C and F in the plan. Draw the pitch line of tangents
from F' through X' to C. Note that the distances from
C to X and from X to F on the ground line represent the
lengths of the plan tangents taken from C X and X F in
Fig. 8.
To find the length of the tangent F G in Fig. 8 make

L'lD'Nf.NAIL

l'ig. 8.—Plan of Center Rail and Tangents for an Klllptlcal Rail
Construction in Three Sections of Wreath.

The plan is now completed and is shown in Fig. 8 to
be composed of three blocks, of which 1 and 3 are in
plan exactly alike. In elevation they will differ to some
extent, in that Block 1 will have its bottom tangent level
or incined, as the case may be, while Block 3 will have
its top tangent level. Both these blocks are designated
acute angle blocks, owing to the angles between their
tangents being acute. Block 2 is shown to be reverse, the
angle between its tangents C X and X F being obtuse. It
is therefore known as an obtuse angle block. It differs
from the other two also in the fact that its two tangents
are inclined, and, as shown in Fig. 9, their inclination

!

CINTdtuKtO'iiIL
fLOORLIHE

Fig. 9.—A Method of Finding the Corrtrt Length »f th« Tw»
Upper and Two Lower Tangents.

Fig. 10.—Diagram Showing Developmentof Blo«k 1 of Fig. 8.

Constructing an Elliptical Stairway.

F M of Fig. 9 equal to the hight of four risers, which is the
number of risers contained in the plan, from the joint F
to the landing floor line. Make M G' equal to the dis

tance determined upon for the landing rail to stand above
the floor line. The bight from F to G' represents the
total hight the rail will rise from joint F to the landing
rail. From G' draw line G' Z parallel to the pitch line
of tangents F' X' C, as shown. The line Z F on the
ground line, Fig. 9, will be the exact length of the plan
tangent F G. as shown in Fig. 8.
It will be observed that by this process equal pitch is

obtained for the two pieces of wreaths —namely, the
piece that covers the distance between the two joints C

and F. and the piece that covers the distance from joint

F to the joint H, which connects the wreath with the
landing rail. The length of the plan tangent C B in Fig.
8 is found by similar process. The length of the tangent

B A in Fig. 8 is made equal to B C. so also is the length
of tangent G H made equal to G F.
The face line of the newel post is made square to the

tangent B A and, as shown, parallel with the radius A N

of the curve that forms the center line of rail. The joint

at H is made square to the level tangent II G and parallel
with the radius H P of the curve of the center of rail.
The portion of the landing rail that connects with the

upper wreath is ramped, as shown, to conform with the

elliptical curve of the plan rail.

• Continued from July Nsuo.

equals the inclination of the inclined tangents of the
other two blocks.
The necessity for uniformity in the inclination of all

the inclined tangents is evident when we consider the re
lation that exists between the tangents and the joints.
Take either joint C or F in Fig 8, it will be seen that it
is made square to the tangent. Here the face of the joint
is shown, but as the side of the joint is made square to
the face of the plank it is obvious that the face of the
plank in each connecting wreath must be uniform —that
is, it must have the same inclination. Otherwise the
joint will not be a true butt joint.
What is meant by " face of plank " in wreath con

struction is the inclination of the plane upon which the
wreath rests in its ascent over the span it covers, and it
is the tangents that determine the inclination of such
planes. Hence the necessity for uniformity in their in
clinations where two tangents of separate wreaths are
to he jointed together.
When developing the face molds we shall take occa

sion to explain this more fully, but will now proceed to
draw the face mold for each portion. Referring to Fig.
10, let A B C N represent the outlines of Block 1 in Fig. S
and A C the center line of rail. First determine the hight
of the point (", which in thls case ls equal to that of five
risers. Connect (" with I?, thus determining the inclina
tion. of the tangent over B C of the plan. The tangent
B A of the plan is assumed in this case to be level, and
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it will therefore be a level tangent after it is developed.
From the point A and square to the plan tangent B C

draw the line A W. Now from W and square to the in
clined tangent B C draw W A". Now revolve the bottom
plan tangent B A, as shown by the arc A A' A" to A" and
connect A" B, which will represent the bottom tangent
developed into the face mold. Its position in its relation to
the upper tangent B C determines the angle between the
tangents in the face mold. Make the joint at A" square
to the tangent A" B and the joint at C square to the
tangent B C.
So far we have developed the tangents and determined

the joints of the face mold. It is now required to draw
the form of its curve—that is, to develop the plan rail.
From N, the plan center, draw the line N M parallel with

the level plan tangent A B. On M erect M S. From S
draw S N" parallel with the tangent A" B and make
8 N" equal to N M of the plan. In this case S N" will
be the minor axis and N" A" the major axis. The curves
may now be described by either of the methods already

explained in connection with Figs. 2, 3, 4 and 5, thus com

pleting the face mold for the bottom portion of the

wreath.
It is further required to find the bevels that are used

to twist the wreath, and by the method here presented

they can be found with but very little trouble, although

Fig. 11.— Face Mold for Block 2, as Shown in Fig. 8.

Constructing on Elliptical Stairway.

the finding of bevels is considered the most intricate prob

lem in hand railing construction. The bevels as found

are shown at H and D, respectively. Bevel H is shown

to be composed of the upper angle of the triangle N C H

and bevel D the upper angle of the triangle N C D. The

base of both triangles is here shown to be the radius of

the plan center of rail as at N C. The altitude of bevel

H is taken from N' O, which is a line drawn square to

the inclined tangents C B from point N'. The altitude
of bevel D as shown by the arc N' Z D is equal to the

hight of point N' from C.

The hypotenuse of the triangles is determined by con

necting H with N for the triangle N C H, and D with N

for the triangle N C D. It is to be understood that this
method of finding the bevels is applicable to all condi

tions of wreath construction and that in the opinion of

the writer it excels all other methods in its simplicity

as well as in its universality.

We will now take up the development of Block 2 in

Fig. 8. Referring to Fig. 11, let Z C X F Z represent the
plan of the block taken from Fig. 8, the bottom tangent

being represented by C X and the upper tangent by X F.

Both tangents will have the same inclination.
To find the inclination of the tangents it is required

to know the number of risers the wreath is to span in its

ascent from the joint C to the joint F, as indicated in

Fig. 8. In this case it is 12 risers. Therefore fix the
point F' of Fig. 11 at a hight above point F equal to the
sum of 12 risers. Revolve the bottom plan tangent C X

to the ground line, as shown by the arc C A C. Connect

C with F', and this line will indicate the inclination of
the two tangents.

From C draw C W square to the ground line. From
W draw W C" square to the pitch line of the tangent
O X' F'. Revolve the point C to C" and connect C" with
X', which will be the bottom tangent, as required ln the
face mold.
The angle C" X' F' between the two tangents in this

position is the angle required between the tangents in
the face mold to be utilized in squaring the joints as
shown at both ends C" and F\ To draw the inside and
outside curve of the mold make X' 1 2 3 equal to X 1 2 3
of the plan, thus establishing 1 and 3 as the points in the
curves of the mold. At the ends of the mold place the
distance Z Z, taken from the bevel on each side of C"
and F', respectively. Now take a thin lath which will
bend so as to tduch the points Z 3 Z for the inside curve
and to touch the points Z 1 Z for the outside curve, thus
completing the face mold for the second piece of wreath.

(To be continued.)
* »»

The Consistency of Concrete.

Comparatively few experiments have hitherto been
made upon wet and dry concrete, and owing to the lack
of data on the subject, says a late issue of the Stone
Trades Jounral, a series of experiments have recently
been conducted upon 45 6-inch cubes made with three
percentages of water and broken in a testing machine at
the ages of seven days, one month and three months. The
quantities of water used were : For dry concrete, 6 per
cent. ; for medium concrete, 7.8 per cent., and for wet
concrete, 9.4 per cent., and the proportions of material
used were one part cement, three parts sand and six parts
broken stone. The dry concrete was about as moist as
damp earth ; the medium concrete would not quake in
handling, but when well tamped water would flush to
the surface, and the wet concrete quaked in handling and
would bear only slight tamping. At the age of three
months or more wet concrete is stronger than either dry
or medium concrete. When recently set, medium concrete
gives the greatest strength, thus showing that wet concrete
acquires its strength more slowly than drier mixtures. In
breaking the cubes it was found that the wet concrete
was distorted more than the dry before failure occurred,
thus proving the existence of greater elasticity. By using
a rather wet mixture a compact mass could be obtained
with comparatively little tamping, whereas a compact
mass could not be formed with any amount of tamping
upon a dry mixture. Summing up the conclusions to be
drawn from the experiments, it appears to be clear that
dry concrete should not be used under any circumstances ;
that medium concrete may be desirable in cases where lm
mediate strength is required, and that wet concrete is
stronger than either dry or medium concrete at any age
over three months. In the course of some experiments
undertaken to determine the behavior of Portland cement
mixtures when subjected to repeated loads of less in
tensity than would cause failure when once applied, it
was found that there was every reason for thinking it
probable that concrete was liable to fatigue under repeti
tions of stress, such as is experienced by iron and steel
under similar conditions. The experiments were con
ducted upon 2-inch cubes composed of neat cement. Al
together some 92 blocks were tested by repetitions of com
pressive stress, and the average results are shown in the
following fable :
Number Load applied
of repetitions in termsof
causingfailure. ultimatestrength.

1 100 per cent.
75 90 per cent.
150 80 per cent
400 70 per cent.
1,500 60 per cent.
5,500 55 per cent.

These figures indicate that failure occurs under re
peated loadings of much less intensity than that neces
sary to cause failure when applied once, and the number
of repetitions necessary to cause failure increases propor
tionately with the diminution of the load. Similar tests
upon concrete have not been conducted upon a systematic
scale, but eighteen tests on 7-inch cubes show that the
same general law of gradual failure applies equally to
concrete.
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LAYlNG OUT ClRCULAR ARCHES lN ClRCULAR WALLS/- XlX
By Charles H. Fox.

WE
now come to the cylindro-cylindric arch, which, it
may be stated, is an arch in a circular wall, the

soffit and exterior bounding elements of the arch being
cylindrical surfaces —that is, the surfaces of the soffit
and of the exterior bounding elements of the arch are
generated in the manner in which the similar surfaces of
an ordinary cylindric arch in a plane surface wall may •
be generated. These surfaces are intersected with other
cvlindrical surfaces which form the outer and inside

O 7 of Fig. 170. The surfaces of the joints are planes,
normal with the curve of the soffit. The joint surfaces if
produced will intersect the horizontal axis of the soffit, as
shown in the diagram, Fig. 172. The reader understand
ing the nature of the surfaces by which the cylindro-
cylindric arch is bounded will at once see this is not as
difficult a problem as that of the radiant arch already
considered. Indeed, for that matter, there is only one
question to be considered in connection with its construc-

Kig. 178.—Right Section at
Joint SurfaceE eof Fig. 174.

Fig. 179.—Right Section at
Joint SurfaceC c of Fig. 174.

O.AxISOFWALL
Fig. 169.—Plan.
Fig. 170.—GeometricalElevation of Arch.
Fig. 171.—Geometrical Elevation, ShowIng Soffit and Concave

Face Surface* of Arch.

Laying Out Circular Arches in Circular Walls.

faces of the arch ; thus its name. In the example shown
the axis of the cylindrical surfaces which form the soffit
and exterior bounding elements is placed at right angles
with the axis of the cylindric surfaces which form the
face. The flrst is represented in the point O of Fig. 170
and in the horizontal G O of the plan. The latter is rep
resented in the point O of the plan and in the vertical

' Copyright, 1902, by Charles Horn Fox.

Kig. 172.—Oblique Projection, Showing Plane Surface Joint,
Radiating Toward Horizontal Axis of Arch.

tion—viz., that of the method to be employed by means
of which the separate stones may be formed from the
smallest possible quantity of rough stock, and in the most
expeditious manner.
When stone is plentiful —by this we mean when stone

is " cheap " and at the same time easily " worked "—the
stones may, perhaps, be formed as cheaply by the method
employed to form the stones which belong to a right arch
in a plane surface wall ; in this case the necessary face
molds are given in the elevation, as that of Fig. 170. The
other patterns required are those containing the face
curves, as given at the intersection of the joint surfaces
with that of the face, together with the developed curves
of intersection of the soffit and exterior surfaces with
that of the cylindrical surfaces of the outer and inside
faces. If stock is scarce—therefore more valuable—the
method above will be rather too primitive owing t« the
waste of stone, and at the same time the waste of that
which is in general more costly than stock—labor
in working the wasted stone. We shall, therefore, con



234 August, 1904CARPENTRY AND BUILDING.
fine ourselves to the explanation of the method which re
quires the least possible quantity of stock and labor.
Without entering here into a discussion of the question,
we may remark, the cylindro-cylindric arch is one of the
weakest forms of arch to construct within a circular wall.
All things being equal— that is. the face curves drawn
with an equal radius, and the opening of the same width,
and the arch stones of an equal depth at the face—the
cylindro-cylindric arch will not sustain as great a super
incumbent weight as will that of the radiant form, or
even that form of arch termed " the conical," the soffit
surface of which is a portion of a cone, an example of
which will be given later on.
In Fig. 173 is given the plan, at which 8 A repre

sents the opening line, G o' the outer or convex, and g" a"
the inside or concave face curves of the wall. In Fig.
174 is shown the right section, divided in the points A, B,
C, &c, to correspond to the number of stones the arch may

/ 9 f
t4 8 14 13 ""--.d 9 t0 t1

12 8—--___
e —-t___ b

/ 9' /'
e
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given in A, B, C, &c, and in a, b, c, &c, trace the devel
oped curves of intersection. This gives the patterns as
required for the cutting lines at the soffit surfaces of
the separate stones. That is, A a b B is that as re
quired at the soffit of No. 1 ; B b c C that as required at
the soffit of No. 2, &c
In Fig. 176 is shown the developed patterns as re

quired at the exterior surface of the stones; these may
be developed in the manner just explained for the similar
construction in Fig. 175. Now to develop the joint pat
terns proceed as follows : The pattern, as required at
the lower joint surface of the springer, is given in A a' a"
A' A of the plan, and its construction may be readily un
derstood from the drawings. Take the construction of
the mold, as required at the joint surface, represented in
E e of Fig. 174. First, divide the joint line, as shown in
E 1 2, &c, into any number of equal parts ; then parallel
with the center line from each point produce lines
through the plan. Then square with E E' draw E e.

Fig. 170.—DevelopedMolds of Exterior Surface. Fig. 177.—Right Section at
Cer.terLine 0 a of Fig. 174.

= i1
_t3

7 3 7 6 5 Tf _t -_ j^

/ a /
d

3

c i a

Fig. 175.—DevelopedSoffit Molds.

Now, in Fig. 178 draw the right angle E' E e. Set off
E 1 2. &c, equal with the corresponding projections of
Fig. 174. Then parallel with E' E draw 1 a V 2 b 2', &c,
respectively, equal with that of the corresponding pro
jections of the plan. Through the points given in E a 6.
&c, trace curves, which will complete the joint section
required. In a similar manner may the section of each
joint surface be developed.
In Fig. 179 is given that as required at the surface

represented in C c of Fig. 174. Of course, it is only neces
sary to construct the molds for half of the arch, as the
reversing of them in their application gives the other
half. We may call attention to the templates. Nos. 1 2
of Fig. 174, the construction of which will be apparent
from the drawing.

Fig.
Fig.
173.
174.-
-l'lan of Arch.
Itight Section of Soffit, Together with Joint Lines.

Coloring Wood in the Log.

Laying Out Circular Arches in Circular Walls.

contain. The center point of the right sections, both of the
soffit and exterior bounding elements, is given in the
point 8, and the joint lines, as B 6, C c, &c, of Fig. 174.
each radiate toward this point as a common center.
We will explain, first, the development of the curves

of intersection of the soffit and exterior surfaces, with
the surfaces which form the outer and inside faces of the
arch. In Fig. 174, parallel with the center line G g,
through the points A, B, C, &c. produce lines as A A,
B B, C C, &c, through the plan. Then at any line as that
of A 7'. Fig. 175, set off A 3 4, &c, equal with A, B, C, &c,
of the soffit curve of Fig. 174; then square with A 7'
through each point draw lines indefinitely. Now, set off
A a, B 3 6, C 4 c, &c, respectively, equal with that of the
corresponding projections of the plan. Through the points

A new Swedish method of coloring wood clear through,
and while in the log. is thus described by the Timber
Trades Journal of London. "All the sap is expelled and
the log is then treated with chemicals, .and the color or
colors are pressed into the wood. Any shade desired
can be obtained, and. in fact, several colors can be merged
one into the other, producing a very beautiful effect. On
cutting up the samples we received, we found that the
color was evenly distributed all through the fibers, the
grain of the wood giving a very pleasing effect, especially
when polished. The wood, it is claimed, dries sooner
than by ordinary seasoning, and it can also be rendered
fire proof by adding special chemicals. Of course, paint
ing is done away with, so that the natural structure of
the wood is seen to better advantage than when painted
in the ordinary way. The co-loring is, we understand,
free from arsenic and quite harmless ; the colors do not
fade, and. of course, cannot be worn off by rubbing, &c"
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DeBlgu fur a Plate Shell lor Dlulng Room.
From Subscriner, Belleville, y. J.— I would like to

have some of the readers of the paper furnish a design
for a plate shelf for a dining room to be built of cypress,
and not too elaborate.

both in frame and brick? I have been a reader of your
valuable paper for several years, but have never before
taken the liberty of using the columns for information.

Plastic material for Iloime Covering.
From W. E. W.—Will not some of the many readers
of the paper give their experience with cement and other
plastic materials for house covering in place of weather-
boarding? The scarcity and price of lumber is creating
a tendency to resort to other materials for the construc
tion of buildings, and I think a discussion of the sub
ject will prove interesting.
Note.—We place the above request before our readers

Fig. 1.—Cross Section of Frame, Showing Groove.

A l.i -so n in Drafting.
From A. R., St. Paul, Minn. — I would like to know
through the Correspondence department how an accurate
pattern can be obtained for a groove to be cut serpentine
in shape or outline in the face of a wooden frame 11
inches on the face, 10 feet 4 inches square inside meas
urements.
Answer. —We have reproduced in Fig. 1 of the ac

companying diagrams one of the sketches submitted by
our correspondent, showing a cross section of a frame
and groove drawn to a scale of 2 inches to the foot, in
accordance with the given dimensions. From another
sketch furnished by the correspondent, showing the de
sired course of the groove along the face of the frame,
we have substituted a carefully drawn elevation, shown
in Fig. 2, in which is indicated the method of describing
various curves of the design.
Since the frame is square, a draft of one-half of one

side with a complete corner is sufficient to cover the en
tire design. Therefore draw to any scale conveniently
large an elevation of one-half of one side of the frame
with the corner as shown byABCDEF, CD being
the center line of one of the sides. It will be well to

and shall be glad to have those engaged in doing work

of the character indicated give their experience as to
the durability and satisfaction which this form of con

struction is giving throughout the many sections of the

country in which it is employed. The use of cement in

connection with building construction is rapidly growing

in popularity in many sections, and in past volumes of
the paper more or less attention has been given to the

subject in the way of decorative material and illustra

tions, showing the manner in which the work was ex

ecuted. There remains, however, much to be said on

the subject and an excellent opportunity is afforded for

a discussion, which may bring out many points of inter

est and value, if readers, generally, will freely express
their views.

Com position or "Granolithic."
From Concretus, Pittsburgh, Pa.—Will some of the

practical readers of the paper give through its columns

the proper mixture of- a first-class "Granolithic" for a

sidewalk? Also a cheaper mixture and the probable cost

of each one. What is the composition of "stucco" used on

houses of the Spanish Mission style of architecture,

Lesson in Drafting.

begin the work by first sketching into the elevation, free
hand, the general course of the groove, determining there
by how many waves or curves will be desirable, letting
the center of one of the waves be on the line C D. In
the drawing two complete waves are shown, therefore
divide, the space from C D to a point near the corner or
miter into four equal spaces as shown by the dotted lines
G H, J K, L M and N V. Each space will then represent
half the length of a wave or the distance from the high
est or outer point, to the lowest or inner point of the
same.
In establishing these spaces it will be advisable, as

regards appearance, to bring the line N P so close to the
point E that the radius of that part of the curve from
N to K, forming the corner, shall be less than the radius
employed in drawing the waves themselves. This can
only be determined by experiment or inspection. Next
determine how close it is desired to have the lines of the
waves approach the outer and inner edges of the frame.
Assuming this distance to be 1% inches, set off V/n inches
from points C and D on the line C D, obtaining the points
« and b. Next set off from a and 6 respectively toward
the center of the frame. 3V. inches, the width of the
groove as taken from the section Fig. 1, thus obtaining
the points c and (l. Now bisect the spaces a c and d 6,
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obtaining the points m and n, and from the points m and

n draw lines parallel to the edges of the frame, con
tinuing them to the miter line as shown dotted in Fig. 2.

These two lines just drawn will then form the limits
between which the center line of the groove is to be

drawn. After having determined the radius and the
several centers from which this center line can be drawn,

the other lines showing the sides and bevels of the groove
can then be easily drawn parallel from the same centers.
To find accurately the length of radius necessary to

describe the center line first draw a straight line from

ing, and will be grateful to any who will give us their
experience in laying this kind of roof.

Finding Degrees With Steel Square.

point m to r, where the line from n intersects the first

division line G H. Now by any convenient method bisect

m r, obtaining the point 0, and from 0 and r as centers,
and with any convenient radius, describe small arcs cut

ting each other on both sides of 0 r as shown at p and q.
and through p and q draw a line, extending it to cut
the line G H as shown at G. From 0 and m as centers
repeat this operation, obtaining the line which cuts the

line C D extended at Q. Then will G and Q be the de
sired centers from which to describe all the lines of the
groove through one-half of a wave. Point L is obtained
by drawing a line from G parallel to B C, cutting L M,
and points K and P are obtained in like manner from
point Q. Now connect the points Q and G, G and K.
K and L and L and P, as shown by the dotted lines,
which lines will form the limits, or points of meeting, of
the several arcs drawn from Q, G, K, L and P as centers,
all of which is shown sufficiently clear in

the diagram to require no further descrip

tion. Extend the miter line B E to intersect
the line N P as shown at S, then from S as
center continue the several arcs to the line
R S, thus completing the corner.
In order to insure success in obtaining

the points G and Q the utmost accuracy in
the several steps will be required, as the
angles of intersection at G and Q are very
acute. Of course the radius G r is exactly
equal to Q m, and the several arcs of the
center line of the groove whose centers are
at G, K, L and P should be drawn first,
the accuracy of the radius being indicated by the per
fect meeting of the arcs at o, s, t and v.

Finding Degrees with Steel Square.
From O. L. W., Dallas, Texas.—As the problem pre

sented by " C. V. F." in the March issue could be easier
solved if we were able to construct angles containing.
a given number of degrees, I offer the following method
of obtaining any number of degrees with the carpenter's
steel square, this being the only tool employed. Re
ferring to the diagram sent herewith, lay down the line
A B and on it place the square in the position ln
dicated by A C D, making A C 19% inches and C D
as many eights of an inch as the required angle con
tains degrees. In a five pointed star this would be 3i,
degrees, or 4% inches. Draw the line C D, then holding
the corner of the square on the point C, turn it around
to the position B C E, making C B 11% inches. Draw
the line C E and the angle D C E will contain 36 degrees.
These figures will give any number of degrees by simply
varying the length of the line CI). I have added dotted
lines to show that by extending .ae lines we had three
more angles of 36 degrees which could be formed, either
of which may be used for a star, the construction of
which should prove quite easy. It will be noticed that
there are only two different angles about the point Cr
one 36 degrees and its complement 54 degrees.

Criticism Desired of Truss Construction.
From C. C. J., Fort Davis, Texas.— I enclose a

sketch of a scissors truss which I should like to have
the readers criticise in the Correspondence department
of the paper. I should like to have the views of ex
perienced readers in different sections of the country

Trim* vs. Frame Barns.
From P. G., Chadwick, III.—Will Mr. Hodgson, Mr.

Kidder and some other good authorities give the relative
cost of material and labor in a truss barn and a frame
barn; also to point out the weak and the strong points
in each form of construction. The barns are to be of
the same size, hight. and have the same pitch of roof.
I am not after any windy discussion, but rather the true
merits of the truss and the frame construction.

Criticism Desired of Truss Construction

and would especially value the opinion of Mr. Kidder,
if it is not asking too much. I would say that the walls
of the building in connection with which the truss is
intended to be used are of adobe or sun dried brick, 24
inches thick and 15 feet high. There will be five trusses
placed 12 feet on centers.

Slate Roof Laid on Felt.
From G. R., Carnegie, Pa.—We should like to have

some of your readers who have had experience in laying
the old Scotch roof—that is, slate laid on felt, coated with
asphalt or coal tar pitch—give us specifications for this
work. We laid a roof a short time ago with a mixture
of Vi pitch and % asphalt, and find that it cracks be
tween the slate. We should like to overcome this crack-

Care and Purchase of Tools.
From Blue Hann Saw, Shreveport. La.—Referring to.
the letter from " Apprentice Carpenter " of Ft. Morgan,
Col., with regard to the care and purchase of tools, l
would suggest buying such as have the manufacturer's
name engraved or stamps on them. Never buy those
marked " Made expressly for " Tom Green, Dick Brown,
Harry Black or any local or traveling vendor of tools, no
matter if you know positively, or were told, they were
made by the most reputable manufacturers in the world.
I have been buying tools for over 30 years, not only two
kits for myself, but for many of my men, amounting to-
$1000 or more, and my experience is that standard tools
are the best and cheapest in the end, and the ones which.
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a carpenter will not be ashamed to take on a job or to
be seen putting in his chest. I bave been a foreman of
carpenters for over 20 years, and I find I can judge a
workman's qualities very closely by his chest and tools,
except such as buy second-band outfits or borrow a kit
from some of his kinfolk in order to get a job at first-
class wages. In such cases it takes only a few moves
to discover the fraud, regardless of his union pin or his
union card. A man cannot become a good workman with
poor tools. I have always made it a point to give the
best work to the man who had the best tools, for in time
he made me the best man, or at least his natural taste
for good tools and work made him so. A man so stingy
or ignorant as to buy only blue saws, or such as are
thicker on the back than on the front, or twice as thick
at the heel as at the point ; and tin squares, with figures
on one side only ; a 2-bit hammer made of cast iro'n and
a 10-cent whetstone for an oil stone, and then asks the
hardwareman to throw in a small box from his back

ing and compare their prices with those of the local
dealers. In this connection I might mention that vase
hne is the best thing I have tried for the purpose of keep
ing tools free from rust.

Strength of School Room Floors.
From C. A. D.. Penacook, N. H.—I send herewith

a drawing showing the second-floor framing plan of a
two-story wooden school building which I am erecting.
l claim that the floors are very weak and that it will
be impossible to keep a plastered ceiling from falling
off the under side of the floor timbers. The rooms are
26 x 30 feet clear span, the floor joists, 30 in number
in each room, are 2 x 10 inch spruce running across
the 26-foot way and are placed 12 inches on centers.
They are strengthened by three belly rod trusses, placed
as shown on the plan, Fig. 1. In putting in the truss
B, the timbers near the ends of the rods were bored
and the rod run through the hole, as shown in Fig. 2.
In the center of the building notches were sawed in
the under side of the floor timbers to allow the truss
rod A to pass under the rod B, as shown in Figs.
2 and 3, and at the same time be high enough to clear
the lath and plaster. If it were possible I would like
to have the plan referred to Mr. Kidder for his opinion

2-2x10SPRUCtFIOONJOIST
FLOORJOIST12"0NCENTER)
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Fig. 2.—Cross Section of Flooring.

BELLYRODBETWEENTWOBEAMS

Fig. 4.—Showing Bottom of Floor Beam Strengthenedat the
Expenseof the Top.

Fig. 1. plan Showing Framing of Floors. *'!«. 5-—Form of Construction Suggestedby Mr. Ktdder.

Strength of School Room Floort.

yard for his tool chest, is the man to give a wide berth.

After getting his kit (?) he joins the union, obtains a

card and goes out in search of work. He presents his

card to the foreman, and is told to bring his tools in the

morning. When the foreman sees the chest he doesn't

ask to see the tools or what kind of work the owner of

them can do, but if there is any 3 x 12—24 Rgh. to go
in the second, third or fourth floor for joists this union

carpenter will get a job as long as the joists hold out;

then he will be laid off until some more 3 x 12—Rgh.

arrives. Ot course, he gets union wages and is a union

carpenter all right, but the foreman or contractor can

not pay him for anything but packing joists, because there

is no other work he can do with a blue saw. Being a

union man, he cannot wheel brick or sand or mix mortar,

as he would be "scabbing" on the union hod carriers,

and the union bricklayers would all strike ; so this union

carpenter gets only 3 x 12—24 Rgh. to practice on, and

during a lifetime as a union carpenter he never gets a

chance to hang a door with that blue saw.

From G. W. G., Garfield, N. F— In answer to "Ap
prentice Carpenter," in regard to buying good tools, I
heartily indorse his opinion that the best is the cheapest,

though there is a big difference in prices on the same

kind of goods. Some hardware stores charge 25 to 50

per cent. more than the same goods can be purchased

elsewhere. My suggestion is to send for copies of some

of the tool catalogues advertised in Carpentry and Build-

of the floor and trusses and have his reply published
in the Correspondence department of the paper.
Answer. —In accordance with the request of our

correspondent, we submitted his drawings to Mr. Kidder,
the well-known consulting architect, who furnishes us
the following in reply :
I agree with " C. A. D." that the floors are very

weak—so much so that I think the rooms should not
be used for school purposes until the floors are strength
ened in some way. In my opinion, it would have been
better to have placed all four rods as shown at A A
of Figs. 1, 2 and 3, but even then I think the floor would
have been shaky.
The better method would have been to have used

3 x 14 inch spruce joists, placed 14 or 15 inches on
centers and cross furred the under side. The timber
cannot be materially strengthened by belly rods which
do not drop below the beam for the reason that wood
is about equally strong in tension and compression, and
if the bottom of the beam is strengthened, as in Fig.
4, the top will give way by crushing. It is true that
the flooring strengthens the top of the beam to some
extent and that a floor trussed in this way, not as in
dicated in the sketch of " C. A D," will be stiffer than
if no rods were used and also some stronger, but just
how much stronger it is impossible to say without actual
tests in every case. When the rod drops below the
beam, as in Fig. 5, a truss is produced, which is much
stronger than the single beam and the increased strength
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can be calculated with reasonable accuracy. See Part
11 of " Building Construction and Superintendence," page
450.

Slats fur a Wooden Ventilator.
From T. W. C, Atlanta! Oa.—We are having a dis

cussion as to the best slat to use in a wooden ventilator.
I enclose sketches showing several types of slats, also
sections. &c I would like to know from the readers of
the paper which is the best slat to use, first, from a
mechanical standpoint on first construction, also from
the standpoint of durability, and finally, the best from
all standpoints. I would state that I put in slat
designated" as No. 2 in a round house lantern and was
jumped on for not using No. 1 or No. 5. I contended
that No. 2 was better and cheaper and that if stops for
water were used that Nos. 3 and 4 were better than

less in turning out their work. Flooring is worked 2
inches, 2\2 inches, 3 inches, 3V6inches and up to 6 inches,

but it is very seldom it is received all the same width.
For instance, I order flooring 2Vi-inch face and get it in
width from 2% inches to 2% inches, thus giving the work
men a great deal of bother, and extra time and labor is
involved in matching two pieces where it is necessary to
space. Architrave moldings are often worked in such a
manner that it is impossible to member two pieces. Ten
years ago we had no such complaints to make, but now
the work seems to get worse each year. I presume the
only way to remedy the trouble is for all contractors to
refuse to accept any material that is not properly worked.

Rule for Placing Locks and HlugcK on Doom.
From C. A. W., Port Jervis, N. Y.—In answer to " A.
F." of Toronto, Canada, whose inquiry appears in a recaat

ym^U

Fig. 1. Fig. 2.
IN

Fig. 5. Fig. 6.—Commonto All.

.Slats For Wooden Ventilators.— Scale, % Inch to the Foot.

either No. 1 or No. 5. Now No. 1 has the ^-inch half

round nailed on the bottom front edge and allows water
to soak in between it and the slat ; also, the rabbit for
the slat being cut entirely across the board allows water
to go in bchind the face of the board. No. 2 makes close
joints all around. What have the readers to say?

Are Mill Men Getting Carele»n »
From J. M. S., Wilmington, Del.—I have been much

interested in what has been said on the question of mill

work and it may not be regarded as out of place if I
give a few lines touching on my own personal experience
in connection with the subject under discussion. It seems
to me that the mill men are getting more and more eare-

Fig. 3. Fig. 4.
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Fig. 7.— Section through Jamb.

issue, I offer the following with regard to placing hinges
and locks on doors : Place the top of the upper hinge oa
a line with the lower part or edge of the top cross stile,

and the bottom of the lower hinge on a line with the top.
of the bottom stile. The center hinge should be placed
midway of the two. The reason for this is that the
nearer to the top you get the bearing or support, the bet
ter, as you will have less strain on hinge and door, while
at the same time the effect will be neat in all cases. As
to the lock being placed in the middle of the lock rail I
think it very poor policy, because you cut away the tenon
and weaken the door at that point. I endeavor to keep
as near to 3 feet to the center of the knob as possible,
and hot more than 3 feet 2 inches, nor less than 2 feet
10 inclies. I always place the lock just above the lock
rail, or if a lock panel is provided place on a line with
the center of the lock panel. I always reinforce by driv
ing two extra ten-penny nails to every hinge and strike
plate after knowing where the same are to be placed and
after making my mortise or gain. This is also done be
fore screwing them in place, which avoids unsightly
joints.

DcKlgn Wauled for Lodging Iloime.
From C. V. McD., San Mateo, Cal.—Will some of the
architectural friends of the paper send for publication
a sketch of a 50-room lodging house with large dining
room and kitchen.;
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WHAT BUILDERS ARE DOING.

REPORTS,
which have reached us since the last issue

went to press, indicate a very gratifying degree of ac

tivity in the building line in practically all the leading

centers. In some instances, the volume of business shows a
slight falling off as compared with the corresponding period

of last year, but this is more than offset by the striking gains

in many of the principal cities of the country. Among the

latter may be cited New York City, where operations are

being conducted upon a scale, which for the boroughs of

Manhattan and the Bronx is for June more than 40 per cent,

in excess of that for the samemonth of 1903,and for the first

half of 1904 the record is just about equal to that of the first

six months of the year before, excluding the amounts ex

pended for alterations and repairs. Thus far in July the
figures are in favor of the current year.
Labor matters have been so adjusted, generally speaking,

as to interfere very little with operations the country over,
and the outlook, with minor exceptions, is promising for a
continuance of present activity all along the line.

Atlanta, Ca.
Although the amount of building projected in Atlanta in
1903 was in excessof anything previously recorded in a cor
responding period, the permits which have been granted thus
far the present year indicate a volume of business, which in
the aggregate will make 1904 a record breaker. For the first
six months of this year permits were issued for 1711 build
ing improvements, calling for an estimated outlay of $2,031,-
105, whereas for the first half of last year there were 1677
permits issued for buildings estimated to cost $1,455,309.
The total amount for which building permits were issued
during 1903 was $3,161,455,from which it will be seen that
there are excellent chancesof breaking the record by the time
the present year is completed. The work under way and in
contemplation includes business structures as well as dwell
ings and apartment houses. Among the building improve
ments may be mentioned the First Baptist Church, the con
tract for which has just been awarded, the figures being
placed at $90,000. The structure will be erected in accord
ance with plans drawn by G. L. Norman of Atlanta.

Baltimore. Md.
The building situation in the city is rapidly assuming a
more satisfactory aspect, and operations, especially in the
burned district, are increasing day by day. Since the fire
permits have been issued for the construction of 174 build
ings in the burned district, representing a total frontage of
6000 feet, and involving an estimated expenditure of some
thing over $5,000,000. There are 85 builders, and probably
7000 men, at work in the district, and local architects, as
well as many from other cities, have plans in preparation for
additional structures. Building operations are under way on
33 streets of the burned district, and the present outlook is
that by October 1 business will be resumed at various parts
throughout that section of the city. In fact, at the present
time, there is more activity in the way of building construc
tion in the burned district than at any time since the terri
ble conflagration in February. The amount of work in prog
ress is naturally considerably greater than for the corre
sponding period of last year, but outside of the burned dis
trict there is probably less building than was the case a year
ago.
The Builders' Exchange Committee on " Permanent Ex
hibition " is meeting with much encouragement,and hopes to
have the organization of the company completed within the
near future.
President J. J. Kelly has recently appointed the follow
ing standing committees for the ensuing fiscal year:
Membership: P. M. Womble, chairman: .TamesA. Smy-
ser, F. fJ. Walsh, W. C. Stewart, Jacob Peters. Jacob Klein,
Louis F. Young, John A. Smith and Harvey Middleton.
Architects' Plans and Contracts: G. W. Loewenstein,
chairman : William Ferguson, C. F. Meislahn. Benjamin
Wallis and C. D. Pruden.
Finance: Charles F. Macklin, chairman ; Hugh Sisson
and Charles E. Elliott.
legislation: H. H. Duker, chairman: William D. Gill

and I). A. Leonard.
Manufacturers: E. L. Bartlett. chairman; D. G. Selden,
William 0. Sherer. W. H. Evans and A. Kennedy.
Arbitration: G. F. Sloan, chairman ; D. W. Thomas.
John R. White, James E. Stanfield and L. A. Winder.
Complaint: S. B. Sexton, Jr., chairman; John T. Buck
ley and James Owens.
Printing. Press and Publication: John S. Bullock. Jr.,
.'hairman; Charles A. Hook, Jr., and William N. Ranckc.
llooms and llules: Israel Griffith, chairman; A. Frank
Silbreth and William Walter Garthe.

Brooklyn, N. Y.
Building operations are being conducted upon a scale
which brings the figures for the six months of the present

year very close to that for the entire 12 months of 1903,
which was a record breaker. According to the report of P.
J. Collins, Superintendent of Buildings, the value of build
ings completedand projected during the first half of the cur
rent year was $21,378,194,while for the entire 12 months of
1903 the value of the building improvements was $26,629,-
220. From this it will be seen that 1904 is likely to exceed
all previous records in the way of building operations. The
greatest growth, according to Mr. Collins, is in the neighbor
hood of Brownsville, where building enterprises are being
carried on to such an extent that many contractors find dif
ficulty in securing an adequate supply of skilled mechanics.
It is stated that in Brownsville, which, by the way, lies on
the outskirts of the borough, has 393 new buildings in course
of construction, and 100 have been completed in the last
six months. Superintendent Collins expresses the hope that
at the present rate of progress the total amount of building
operations for the year will closely approximate the $40,000,-
000 mark.

Buffalo, N Y.
A very fair volume of business is in progress in the build

ing line, but while the permits issued in June exceededthose
of the same month last year the estimated cost of the im
provements was somewhat less. This is explained by the
fact that in June last year a number of costly buildings were
erected. A large percentageof the work now under way and
in contemplation consists of dwellings and alterations to ex
isting structures. According to the figures of Deputy Build
ing Commissioner Henry Rumrill, Jr., there were 287 per
mits issued in June of the current year for building improve
ments, estimated to cost $594,917,while in June of last year
there were 204 permits issued for building improvements,
costing $951,894.
When the figures for the first six months of the two years

are considered, it is found that the volume of business has
not varied much in the aggregate. During the first half of
the current year there were 1311 permits issued for build
ing improvements, estimated to cost $3,129,863, as against
957 permits for improvements, involving an estimated out
lay of $3,281,864in the first half of last year.

ChlcaRo, IIl.
There has been n decided tendency toward improvement

in building dining the recent past, and the figures of the de
partment make a very favorable comparison with corre
sponding periods of last year. In June there were 809 per
mits issued for building improvements, having an estimated
value of $5,439,700, while in the same month of last year
there were 042 permits issued for buildings, involving an es
timated outlay of $3,932,950. The contrast is also very
striking when the figures for the first six months are con
sidered. According to the Building Department there were
3168 permits issued in the first half of the year for building
improvements, estimated to cost $20,088,925,as against 2582
permits for buildings, estimated to cost $17,420,900 in the
first six months of last year.

Cincinnati, Ohio.
A review of the situation in the city shows that builders

are as busy as at any time for many years past. There are
no labor difficulties at present in sight, but it is a fact that
skilled mechanics are not in overabundant supply. The only
cloud upon the horizon is the liability of. trouble with the
plumbers after the first of the year, as several of the or
ganizations have intimated that they will not renew present
agreements. The amount of building in progress, as inti
mated above is largely in excess of that of a year ago, this
being particularly the case as shown by the figures of the
building department for the month of June, when 448 per
mits were issued for buildings estimated to cost $776,645,as
compared with 456 permits for building improvements cost
ing $359,160in June of last year.
When the figures of the first six months of the two years

are considered, it is found that 1904 is ahead of 1!H)3by a
large percentage. During the six months ending June 30,
1904. there were 2244 permits issued for building improve
ments, estimated to cost $3,175,640,as against 2051 permits
covering building operations valued at $2,757,830 in the cor
responding period of last year.

Detroit, Mich.
While operations for June were conducted upon a some

what larger scale than for the same month last year, the
showing for the first six months of the current year is
slightly below that of the corresponding period of 1903. Ac
cording to the figures issued from .the office of the Fire Mar
shal, the month of June showed an improvement in the
amount expended for building improvements of $150,000
over the samemonth of last year.
During the first six months of this year there were 1621

permits issued for building improvements estimated to cast
$2,803,900. while for the corresponding half of last year
there were 1097 permits issued for building improvements
involving an estimated outlay of $3,453,400.
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Evansville, Ind.

At the present time there is more building in progress in
and about the city than for a long time past. The work
under way consists of business structures and dwelling
houses, and although wages of mechanics are said to aver
age 10 per cent, higher than they did at this time last year,
there is still more or less difficulty in obtaining skilled work
men. While the present situation is highly gratifying from
many points of view, leading members of the trade are
inclined to think that after the Presidential election there
will be a reaction.
The Builders' Exchange, of which S. G. Rickwood is

president and C. H. Hitch secretary, is in a flourishing con
dition. The management is desirous of receiving catalogues
and samples of building material from manufacturers and
dealers, in order that they may have them on exhibition and
for reference in the rooms of the exchange.

Kansas City, Mo.
Building has been very active in the city during the past

few weeks, and the figures for the month of June show a
decided increase as compared with the same month last year.
This increase is most striking in connection with brick build
ings, the figures showing 54 permits to have been issued for
such structures, estimated to cost $487,900, as against 21,
costing $125,500, in June of last year. For the month of
June there were 470 permits for brick, frame and miscella
neous structures issued by Superintendent S. E. Edwards of
the Building Department, calling for an estimated outlay
of $968,47ti, while in June of last year there were 257 per
mits issued for structures estimated to cost $414,290. From
this it will be seen that in June of the current year the
volume of building operations was more than 100 per cent,

in excess of the corresponding month of 1903. During the
first half of this year there were 2061 permits issued for
brick, frame and miscellaneous structures, calling for an
outlay of $4,206,697, while in the first half of 1903 there
were 1845 permits issued for building improvements esti
mated to cost $4,258,585.

Los Angeles, Cal.
According to figures compiled by the Superintendent of
Buildings the total for construction of buildings during the
first of the year reached $5,541,656,divided among 3271 per
mits. June proved the banner month of the year, the total
for construction work reaching $1,075,540, covered by 565
permits. In June, 1903, there were 464 permits granted, of
a total value of $941,028. Construction of buildings was
never more active than now. Among the larger buildings
in prospect for the immediate future are the Rowan-Bilicke
$800,000 hotel on Spring and Fifth streets, the new Hauser
& Maier $100,000 packing houses, the $110,000 Merchants'
Trust Building on Broadway and second, the Chaffey $70,000
block on Spring street, south of Fourth ; the $35,000 Carr
Building on South Broadway ; also the addition of two
stories, to cost $25,000, to the old Chamber of Commerce
buildings. These indicate the immediate prospective im
provements for the business section of the city.

Lowell, Mass.
The city is experiencing much the same condition of busi

ness depression or suppression as other Eastern cities, but
the work now under way in the shape of new structures and
repairs to buildings and plants proves conclusively that this
condition of affairs is not expectedto beof long duration. The
new coal pockets and improvements in connection with the
boiler houses of the Bigelow Carpet Mills and the Merrimac
Mfg. Company are now so far completed that the build
ings are in commission. The coal pocket of the latter com
pany is constructed entirely of reinforced concrete, has a ca
pacity of 15,000 tons of coal, and was erected by the East
ern Expanded Metal Company of Boston. The Massachusetts
Cotton Mills has awarded the contract for the construction
of a large mill building, and the Appleton Company is also
about to erect a large mill on the site of its old boarding
houses, the contract to go to C. H. Nelson of Lowell. The
Lawrence Company is placing additional boilers, and the
Tremond and Suffolk mills is making important additions to
its plant.
H. P. Graves, a Lowell architect, has just completedplans
for a residence in which the exterior walls above the first
story are to be of cement finish. As this is the first instance
of the extensive use of this finish in Lowell, the construction
of the building will be watched with much interest. The
Vesper Country Club is to erect a new clubhouse at Tyng's
Island, which will cost about $20,000. This work, with a
brick block, together with the usual amount of cottages, tene
ment houses,&c, have kept contractors fairly busy. It may
be interesting to note in connection with the above that
" Dragon Portland " cement was exclusively used on the
buildings mentioned for the Bigelow Carpet Company and
the Merrimac Mfg. Company, and is now being used on the
Massachusetts Cotton Mill building, while " Improved
Shield " cement is being used on the new building of the
Young Women's Christian Association.
The annual outing of the Builders' Exchange was held at

the Nantasket Point House, at Nantasket Point, Hingham,
Mass., on Tuesday, July 12. The committee having charge
of the affair, which was most enjoyable in every way, con
sisted of Frank L. Weaver, chairman ; James Whittet and
Charles F. Varnum.

Milwaukee, Wis.
The prospects are very bright for a number of large busi

ness structures and warehouses being erected in the near
future, this outlook being based on the large demand for
buildings designed for light manufacturing purposes. The
work now under way consists, for the most part, of dwell
ings of which there is a considerable number in course of
erection in the outlying districts. The volume of work just
at present under way does not make quite as good a showing
as at this time last year, although the total is of very fair
proportions. During June there were 453 permits issued
for building improvements, costing $889,446,while in June of
last year there were 321 permits issued for building improve
ments, estimated to cost $950,775. The showing for the first
half of the year is of about the same proportions. There
were 1718 permits issued the first six months of the current
year calling for an estimated outlay of $3,648,961,while in
the first six months of 1903 there were 1359 permits granted
for buildings, costing $4,305,318.

Minneapolis, Minn.
The members of the Builders' and Traders' Exchange,

Minneapolis, Minn., formally opened their newly furnished
quarters on the fifth floor of the Kasota Block on the even
ing of Thursday, June 9. Refreshments were served, and
business matters discussed in an informal manner. The prin
cipal address of the evening was that of Hon. G. P. Flan-
nery, who spoke on " The Government of Our Country."
Since the organization of the exchange it has steadily grown
in membershipand strength, and is now in a most flourishing
condition. The rooms in the Kasota Block have been fitted
and decorated in a most attractive style, and everything has
been carried out with a view to fully meeting the require
ments of the organization.

Oakland, Cal.
Contractors and builders declare that they are without

sufficient help to construct the many dwellings ordered and
those now in the course of erection. Building contracts to
the amount of more than $60,000 were let during the first
week of July. In nearly every instance the contract calls
for a home costing in the neighborhood of $3500. At the
present time 116 buildings, valued at $500,000are now under
construction in Oakland. In the suburban town of Berkeley
140 buildings, valued at $1,073,586, are now in course of
construction, and in Alameda 20 buildings, valued at $100,-
000, are being built. The university town of Berkeley, with
only 20,000 inhabitants, has now under way and planned for
immediate construction a vast amount of building. The bulk
of this consists of residences of more than average cost, the
estimates ranging from $3000 to $10,000.

Orange, N. J.
The first annual convention of the Master Builders' As

sociation of New Jersey will be held at Long Branch, N. J..
Saturday, July 30, the meeting being called for 2 o'clock in
the afternoon. The members of the Building Traders' Ex
change of Long Branch have invited the visitors to partake
of their hospitality for the afternoon and evening, and have
arranged for the meeting to be held in the large Town Hall
on Broadway. After the meeting it is the intention to take
the visitors to Pleasure Bay, on the Shrewsbury River, where
a clambake, with all its attractive features, will be served.
The announcement that has beenissued by Alex. E. Pear

son, secretary of the Master Builders' Association, calls at
tention to the various trains which those desirous of at
tending the convention can take, and which will bring them
to their destination in good season for the meeting, which will
be called promptly on time.

Philadelphia, Pa.
A rather noticeable feature of the building operations in

progress in Philadelphia during the half year just brought
to a close is the number of dwelling houses which have been
put up in various wards in the outlying districts. Out of a
total of 7780 operations for which permits were issued, the
figures show that 5050 dwelling houses—two, three and four
stories in hight—have been undertaken, at a cost of $9,565,-
950,as compared with only 2690dwellings,costing $6,191,585,
in the corresponding six months of last year. This building
activity has been confined for the most part to the Twenty-
fourth, Twenty-seventh, Thirty-fourth and Fortieth wards,
comprising West Philadelphia, the activity in that section
being attributed to the fact that operative builders expect
a great demand for dwellings to follow the construction of
the subway and elevated roads.
According to the figures of the Bureau of Building In
spection, there were 4210 permits issued for building im
provements during the first half of the present year, cover
ing 7780 operations and calling for an estimated outlay of
$17,364,955. For the corresponding period last year there
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were 3656 permits issued, covering 6050 operations and in
volving an expenditure of $21,606,175. It may be remarked
in this connection, however, that these latter figures include
the permit which was granted in March of last year for the
$5,000,000 Wanamaker store. Eliminating the cost of this
building, the figures for the present year show an increase
of 654 permits, 1730 operations and $758,780 in cost over
the corresponding period of last year. It is pointed out
that the increase in the number of permits and operations
is due in a great measure to the crusade inaugurated by
Mayor Weaver following the Iroquois Theatre fire in Chicago
to compel owners to put up fire escapesand to make altera
tions to halls, theatres, churches and other structures in
which large numbers of people congregate. In looking over
the figures issued by the bureau another noticeable feature
is the marked falling off in the construction of factories and
workshops. The first 'six months of last year showed84 such
structures projected, estimating to cost $1,687,540,whereas
for the first half of the present year permits were issued for
only 58 such buildings, to cost $1,097,475.
Another feature is the heavy increase in figures for

June, 1904, as against the same month last year, when
labor troubles were such as to greatly interfere with build
ing operations. This year in June there were 843 permits
issued, covering 1691operations, estimated to cost $5,201,110,
while for June last year permits were issued for building
improvements estimated to cost $2,383,655. From this it
will be seen that the figures in June of this year are more
than 100 per cent, greater than for June a year ago.

Pittsburgh, Pa.
That business contraction throughout the city prevails

is manifest from the figures of the Bureau of Building In
spection covering the month of June and also for the first
six months of the present year, when compared with corre
sponding periods of 1903. For the month of June the shrink
age is very marked, although the number of permits issued
was in excess of those of June a year ago. The value of
the building improvements for June, 1904, was estimated at
$1,448,180, while in June last year they involved an esti
mated outlay of $2,534,174.
Taking the figures of Superintendent S. A. Dies for the

first six months of toe current year, it is found that there
were 2087 permits issued for building improvements esti
mated to cost $6,105,515,whereas for the first half of last
year there were 1979 permits issued for building operations,
involving an estimated outlay of $9,908,829.
An interesting feature of the building situation was the

award of the contract for the erection of the new addition
to the Carnegie Library Building to William Miller & Sons
Company of Pittsburgh, the contract price being $2,591,993.
The contractors bind themselvesto have the building finished
by February, 1906. The architects, Alden & Harlow, state
that there will be about 13,000,000cubic feet in the building,
making the cost, according to the contract price, about 20
cents per cubic foot. To show how close and spirited the
bidding was between the contractors, there was only about
$240,000 difference between the highest and lowest bidders.
The William Miller & Sons Company will be aided in the
erection of the structure by 18 subcontractors, and at times
work will be in progress day and night, xt is estimated
that fully 1000men will be employedfrom the time the work
is actively started. The building will contain 5560 tons of
steel, all of which will be furnished by the Carnegie Steel
Company. The contract awarded does not include the
plumbing and electric work.

Portland. Ore.
Contractors assert that never before was so much build
ing to be done in Portland, and never before were there so
many men on hand to do it. Mechanics have been attracted
hither in large numbers from the East, and so at the Lewis
and Clark Exposition grounds heavy work is being carried
on regardless of wages or hours. Nine hours is the regular
day's work, and men are said to be working at from $1.75
per day to $3. All over town on private contracts the eight-
hour system still prevails, however, but wages vary according
to the ideas of those most interested, and union and nonunion
carpenters are working together on the same jobs. The most
important building project under way, from the citizen's
standpoint, is the huge saw mill plant of the Peninsular Lum
ber Company, on the bank of the Willamette River, at Ports
mouth, just below Columbia College. The reduced cost of
building materials has done much during the last few weeks
to encourage building. It is claimed that the cost of building
in Portland is about 16 per cent, lower than it was a year
ago.

San Francisco, Cal.
During the fiscal year ending June 30, 1904, there were

1756new buildings undertaken at an estimated cost of $13,-
559,427. Permits were taken out for alterations to the num
ber of 601, at an estimated cost of $2,050,031, and, aside
from these, free permits were issued to the amount of $451,-
088, bringing the total value of the building operations dur
ing the year to a total of $16,040,546,or about $1,000,000
less than for the previous year, when the value of the build

ing operations amounted to $17,047,748.50. In the latter
amount were included the permits for the St. Francis Hotel
and the Flood Building, each of which ran over the $1,000,-
000 mark. The record of the building contracts made during
the first six months of the present year, and a comparison
with the record for the same period in former years, show*
that activity in building has beengreater during the past six
months than it ever was before. The total value of the 1390
contracts awarded is placed at $8,525,129. There was a re-
remarkable close correspondencein the number and values of
the contracts in April, May and June, when over $5,000,000
worth were let. The aggregatevalue of the contracts for the
six months was $1,380,909in excessof that of the first half
of 1903 and $2,434,469 greater than that of 1902, while it
was over $5,000,000 more than in 1901. Among the con
tracts awarded was one for a seven-story and mansard
brick and steel apartment house, to cost about $150,000. The
plans are being prepared for a ten-story fire proof building, to
be erectedon Geary street near Powell and fronting on Union
square. The old rookeries at the northeast corner of Clay and'
Sansome streets are also soon to disappear, and a magnifi
cent business block seven stories in night, extending from
Clay to Merchant streets, is to take their place.
During the month of June the Board of Works issued

197 permits for new buildings, to cost $1,286,261. There
were 72 permits for alterations to old structures, costing'
$186,099. These figures show a decreasefrom those of May.
when 207 new buildings were projected, costing $1,600,492.
and 64 alterations, costing $278,146. There were 215 free
permits issued. On July 6 the Board of Supervisors finally
passed the amendedbuilding ordinance limiting the night of
frame buildings to be hereafter erected in this city to 45 feet.

Seattle, Wash.
Since the first day of the present year, up to the close of

business on June 30, the city building inspector issued 3700
permits, of the value of $4,371,067, as against 3286 per
mits, of a value of $3,096,821for the first six months of 1903.
The increase in buildings authorized in the first half of the
present year over the same period last year is $1,374,246.
The month of June was a record breaker in the history of the
city. Over 600 building permits were issued, of a total value
of $1,443,574, as against 539 permits, of a total value of
$438,767 for June, 1903. One of the reasons for the June
footing being so large is that the Alaska Building permit,
amounting to $600,000, is included. Leaving this out, how
ever, the month is almost double that of the same month last
year. This year there has been a greater number of large
buildings undertaken than last year. During the next six
months the larger of the railroad building permits will come.
The only railroad buildings of any consequencethat have so-
far beenpresentedare the freight depots of the Great North
ern & Northern Pacific. The Union Depot permit is yet to be
taken out.

St. Louis, Mo.
Contrary to generally preconceived ideas, the amount of

building for the month of June shows a very marked in
crease over the previous month, and also as compared with
June of last year. This is the most noticeable in the amount
of new brick structures projected, there having been 127
permits issued for such buildings, estimated to cost $912,-
670, as against 88 permits for brick buildings, to cost $518,-
878, in June a year ago. In the matter of frame structures
there is a fair increase over a year ago. Alterations and re
pairs have also been upon an apparently large scale, so that
the total for new buildings and additions for the month of
June of this year amounts to $1,190,549, as against $747,-
660 in June, 1903.
When the figures for the six months are studied it is

found that the total for the half year ending June 30, 1904,
is $6,560,023,whereas in the first half of last year permits
were issued for building improvements estimated to cost
$7,848,910. The greatest activity last year occurred during
the months of March and April, when permits were issued
calling for an expenditure of nearly $5,000,000, and was
doubtless incidental to work in connection with the World's
Fair.

St. Paul, Minn.
The building outlook for the remainder of the season is

regarded by many as somewhat uncertain, although it is
felt that in the aggregate a fair business will result. There
is not as large a volume of heavy work as was the case last
year, although smaller building operations show a slight
increase. Naturally in this section of the country very
much depends upon the crops, and if present indications
are any guide there should be a favorable yield at harvest
time. If these hopes are materialized it will do much to
stimulate business.
Secretary A. V. Williams of the Builders Exchange has

recently issued a neat little directory of the organization
of a size convenient to readily carry in the pocket. It con
tains not only a list of officers and all standing committees,
but an alphabetical list of the members of the exchange, to
gether with their addresses and telephone calls. Following
this is a classified list of the members,showing the branches
of business in which each is engaged, the entire make-up
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being euch as to lender it a valuable work for reference.
The concluding pages of the directory are devoted to an
alphabetically arranged list of architects of St. Paul.

Tacoma. Wash.

The report of the City Building Inspector for the month
of June shows a total of 136 permits issued, the total cost
involved being $242.21)6,an increase of about $10,000 over
the month of May preceding. For the first six months of
the year the total number of permits issued was 778, in
volving a total expenditure of $1,021,000. For the fiscal
year the total number of permits issued is 778, the aggre
gate estimated cost of the buildings being $1,021,900. These
figures are made up largely from small and medium cost
houses built for homes, the record showing but few large
buildings, the furniture factory, cracker factory, Northern
Pacific boiler shop, the store building of J. B. Stevens and
the Northern Pacific hospital building being about the only
large buildings in the list.

Notes. *

In Loraine, Ohio, the month of June was the most active
from a building standpoint since the present system of is
suing permits was put into force over two years ago. There
has been, it is stated, only one month when the valuation of
the building improvements was higher, and that was due to
several large buildings being projected, notably the new
brewery and the ice plant.

The records of the office of the building inspector of the
city of Denver, Col., show that since January 1 more permits
than usual have been issued for dwellings and structures in
tended for business purposes. For the most part, however,
the permits cover small houses to be erected in suburban or
outlying districts, thus showing that the improvements are by
or for the accommodation of people of comparatively small
means.

The labor troubles which threatened to interfere with
building operations in Miami, Fla., have been settled, and
the Carpenters' Union has entered into a written agreement
with the Builders' Association for 18 months. The nature
of the agreementis an eight-hour day, all sharpening of tools
lo be done out of working hours; no smoking and no idling.
The workmen are to be on the job five minutes before com
mencing time : have their tools out and ready to go to work
the moment the whistle blows.

According to the figures of Superintendent F. L. Brown
of the Bureau of Building. Scranton, Pa., the amount of
work in progress rnd protected during the month of June
was far in excessof that for the corresponding period of last
year. Not very many permits for large buildings were is
sued, but the greater portion of the work consisted of dwell
ings and flats. The total number of permits for the month
was 101, calling for an estimated outlay of $293,560, this
being an increase of 29 in the number of permits and $28,200
in valuation as comparedwith June last year.

Notwithstanding the fact that the Presidential year is
usually regarded a. one of contracting business, there is a
degree of activity in the building line in Shelbyville, Ind.,
that partakes very much of the nature of a " boom." A new
city hall has just been completed at a cost of $50,000; a
church which, when finished, will show an expenditure of
about $70,000, is rapidly nearing completion, and an addi
tion to a large furniture factory is under way and a carriage
factory to cost $15,000 is expectedto be ready for occupancy
some time this fall. The Odd Fellows will award the con
tract for a two-story lodgebuilding to cost $10,000, and it is
expectedthat several large business blocks will soon be under
way.

• ■»

Painting Tarred Paper or Roofing Felt.

A painter, who has tar paper or roofing felt on his
shop and does not like the idea of tarring it. writes to
the Painters' Magazine and asks why he cannot use
metallic brown, yellow ocher or Venetian red, as the
paper should be coated with something in order to mak,;

it last.
In reply, the editor of the journal in question says:
"There is no reason why a good oil paint made from
metallic brown or Venetian red should not protect the
rooting felt on the shop, hut it will be found advantageous
to first size the paper with a glue and alum solution, be
fore applying the paint, which will prevent the tar in the
paper from striking through the paint and at the sam?
time keep the latter from being absorbed too much. Th,;

glue and alum solution may be made by melting one
pint of glue in one gallon of water and adding to this
one gallon of water in which one pound of alum is dis
solved.

The Architect and Concrete Construction.

In this country the use of concrete for buildings is
so new that the architectural profession has not yet

fully adopted it as a suitable material for all the parts
of a building to which it is really adapted, says a writer
in a recent issue of Municipal Engineering. This is not
true in foreign countries, especially in those in which
the German language is spoken, and when the natural
and proper conservatism of the architect has finally per
mitted his approval of the new material, its use will
spread rapidly in this country also. Notwithstanding
the marvelously rapid development of the cement trade
in this country, we still use scarcely half the Portland
cement per capita which Germany consumes, and the total
consumption is as yet less. The successful use of cement
and concrete in engineering structures, the evident su
periority of good concrete in strength and durability, its
comparative cheapness and its adaptability to all uses,
conditions and situations, lead the progressive capitalist
or builder to ask why so valuable material cannot be
used in architectural structures as well as In engineering
construction?
There is but one answer to this question : it can be so

used, and it is the province of the progressive architect
to take up the new material, and by his scientific and
artistic treatment of it to make its use successful. Thus
far but little has been done by professional architects
to adapt cement and concrete to any but the most utili
tarian uses in a building. Foundations, cellar walls,
sidewalks, vaults, inside walls, floors, roofs, have been
made of concrete with more or less success, according to
the engineering or mechanical ability of the designer and
constructor.
The time has now come for a general extension of the

use of concrete for the construction of all parts of struc
tures for which it is adapted, and for the recognition of
the fact that there are very few structures for which it
is not adapted. The delay of architects of ability and
reputation in investigating and guiding the development
of the new methods of construction has had its result
in forcing those who are mainly interested in cheapness
of construction to make their experiments in a wholly
inadequate manner and to bring out undeveloped, hap
hazard architectural forms and methods which serve to
show their limitations on the lower side and what should
not be attempted, an occasional fortunate design giving
some ldea of the possibilities which lie in the new
methods of construction which the new materials call
for.
This blind and unguided feeling after the truth, which
is clearly recognized, but the way to which is not clear
to the untrained mind, has resulted perhaps in the forma
tion of prejudices in the minds of those whos.' interests
are elsewhere, whose time is taken up with other things,
who are fixed in the old ways, or who can see only what
is on the surface and, since that is not satisfactory, can
see no possibility of producing something which will be
satisfactory. Thus large areas of concrete without joint
have made some believe that no concrete surface can be
made without cracking. Concrete blocks of a fixed size
have made some condemn block construction because it
was claimed that the material must fit the architecture
and the architect should not be required to make his
designs to fit the material. Bad surfaces have caused
some to declare that durable, handsome, perfect surfaces
are impossible in concrete or cement. Kxecrable imita
tions of stone, brick or other building materials have
caused some to condemn cement as an imitative material
which is always a failure.
These are but incidents in the development of the use
of this material which are the product of the crude
methods used under the conditions forced uponthe build
ing trades, partly by the conservatism of architects in
taking hold of it, and partly by the remarkably success
ful and rapid distribution of the little knowledge of
first value actually gained, which makes the work to be
done many times what the few good men in the business
of designing are able to take care of.
Observation of the errors made by incompetent or

ignorant constructors and owners makes many architects
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slow to prepare plans for any work which they are not

to superintend personally. This is a laudable caution,

but the actual manipulation of concrete is less difficult

than that of brick and far less than that of stone, if
there is expert direction, and efficient inspection is no

more necessary with the one material than with the

others. Experience shows, also, that some architects
carry their submission to ancient authority so far that

they demand materials and methods of construction
which were out of date soon after the cement era began

in this country — some fifteen or twenty years -ago. This
is hardly as laudable a form of conservatism.
Demands are coming in by almost every mail for in

formation about where to get plans for the construction
of cement buildings. Almost every detail of a building
is mentioned by some one, and nearly all are wanting
something which will give them guidance in getting struc
tures as nearly all concrete as possible.
What will the architects do to meet this demand? A

few men have made successful designs for railroad sta-

the material may take must be made to fit the details
of the architectural design.

Steel Theater Curtains.

Following the Iroquois Theater fire in Chicago, a gen
eral investigation was made of means for protecting the
audience of a theater from fire on the stage. There were
many devices suggested, among them water curtains, but
the manufacturers of asbestos curtains still held that
theirs was the ideal protection, notwithstanding the fact
that the asbestos curtain at the Iroquois Theater proved
a failure. Flimsy as it was, it would probably have pro-
vented the spread of the fire to the auditorium long
enough to permit the people to get out if it had been
possible to get it clear down. It is the contention that
almost any curtain, not immediately inflammable, would
afford sufficient protection to cover the escape of tlw
audience if it completely shut off any draft of air be
tween the stage and the auditorium. To this end it is

FI8- 1-—Steei Curtain In Two Tarts, the Lower Section Betas Arranged to Move with Twice the Speedof the Upper One.

Steel Theater Curtains.

tions, factories and houses, and many have made cement
to a limited extent, but it may truly be said that no one
has yet done anything toward satisfying the rapidly
growing demand for studies of the application of cement
and concrete to the common problems of dwellings, fac
tories, &c., whether solid or in block form.
The demand can only be filled satisfactorily by a

good architect, an artist as well as a constructor, who
will become thoroughly familiar with the materials used
and will develop proper methods of using them, or proper
designs for buildings or building materials made of them.
For such men there is a large, strictly professional busi
ness waiting. Articles in previous numbers of Municipal
Engineering have indicated the mistakes of vendors of
concrete block machines in respect to their neglect of
architectural principles and of proper precautions that
good product shall be turned out by those with which
they place machines.
This article is intended to point out to the competent

architect what he can do in correcting these mistakes
so far as the production of good buildings, both structur
ally and architecturally, is concerned. That he will at
the same time step into a large professional practice will
not be one of the least inducements. Thorough prepara
tion for the work and devotion to the new material for
its own sake are necessary to success. Imitation has
failed in the past because it was not close enough to
deceive, but imitation of the utmost perfection is still
imitation and carries the elements of failure. The archi
tecture must suit the material, though the forms which

believed that steel curtains are most desirable, and con
siderable attention has been drawn to them of late. The
city authorities and the underwriters in Chicago are in
clined to insist upon them in some form, and theater man
agers have shown a willingness to install such curtains ;
in fact, many already have done so.
The size and shape of the building in many theater*

preclude the use of a curtain which will rise in one piece,
as it requires a space of 30 to 40 feet above the top of
the proscenium arch. For cases of this sort the Variety
Mfg. Company of Chicago have devised a curtain that
may be made in two or three sections, and raised with
the lower section or sections traveling enough faster to
cause all to reach the top together. Fig. 1 shows a cur
tain of this type in two sections, the lower half having

double the speed of the upper. The curtain itself is made
of 14-gauge flat or corrugated sheet steel, supported by
3 x 3 x Yi inch steel angles and braced with 2 x 2 x 14
inch angles. The weight of the sections is counter
balanced sufficiently so that one man, operating a winch
on the stage side of the curtain, can easily raise it, and
when released it will drop to the stage without force
enough to injure it. The curtain slides in steel channel
guides at each side, and may be provided with idlers at
intervals along the tracks to facilitate its motion and
allow for expansion without liability of binding. The
Variety Mfg. Company also make a similar curtain in

three sections and in one piece. In the case of the com
pound door one-half of the weight of the upper section
is carried by the cable anchored into the wall above, re
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ducing the necessary weight of the counterbalance by
25 per cent, of the total weight of the door, but with the
single piece door the counterweight must nearly balance
the total weight of the door. It is estimated that the
average weight of steel curtains in either of these forma
would be about three tons.
Emery Stanford Hall, consulting architect for seven

Chicago theaters, has placed in the Academy of Music a
"curtain of his own design, as Illustrated in Fig. 2 and
has awarded contracts for the placing of similar cur
tains in the Bijou and Haymarket theaters to the Sykes
Steel Roofing Company and in the Alhambra Theater to
William E. Schaeffer of Chicago. Fig. 2 gives the
dimensions of the Haymarket curtain. It is Mr. Hall's
belief that it is dangerous rather than safe to use a
very heavy gauge steel in the curtains, as was shown
toy an incident in the Auditorium Theater some months
ago, when the heavy curtain there in use stuck and could
not be released for several hours. Mr. Hall's curtains
weigh about 2 tons each, according to the size of the
arch, and are made from 24-gauge black corrugated sheets

A Concrete-Steel Lighthouse.

A concrete-steel lighthouse has recently been com
pleted by the Russian Government at Nicolaieff to light
the canal which joins that town to the Black Sea. It
has a thin circular shaft about 110 feet high, which has
a diameter of about 6% feet at the top and straight sides
slightly battered to a point about 40 feet above the
base where the batter increases, and the sides are curved
so as to widen to a diameter of 20.7 feet at the base.
This shaft is set on a circular cup-like foundation S
feet deep with a horizontal footing 28.2 feet in diameter.
The side walls of the foundation are battered, and within
them there is a circular space 19.7 feet in diameter which
is filled with earth and covered by the reinforced con
crete floor of the shaft. The shaft is surmounted by a
cylindrical chamber 14.8 feet in diameter inside and 9.8
feet high, with reinforced concrete brackets carrying the
overhanging floor. On the top of the chamber is a domed
lantern about 6.8 feet in diameter and 13 feet high.
The shaft is made without interior divisions, floors
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,Steel Theater Curtains.

protected on the stage side by asbestos. This curtain has-
no side bearings, but is under tension at all times be
tween upper and lower cables which hold it in place.
Those from which it is hung are carried over pulleys
high above the stage and support heavy counterweights
in the basement which keep them taut, also allowing for
expansion and contraction.
Under ordinary circumstances the curtain is raised

toy a motor connected through a worm gear with the drum
around which the cables pass, but in case the motor is
out of order, by pulling a controlling rope attached to
the lever of the drum the latter is disengaged from the
motor and the curtain can be raised by hand. An elec
tric button is placed on every fly door and also at a point
in the house, each button having the right of way over
the rest of the machinery, so that by touching it the cur
tain may be instantly lowered. The lowering is effected
by counterbalancing weights which weigh 200 pounds
lees than the curtain, allowing for friction and permit
ting it to fall by its own weight without shock to the
stage floor. The motor which raises the curtain runs nt
four different speeds and is controlled by switches in the
flies.

Important contracts for a 15-story brick and steel loft
and office building have just been awarded, the structure
to occupy the site at 9 and 11 Dey street, New York City.
The work is estimated to cost in the neighborhood of
$450,000. and will be executed for the New York Tele
phone Company.

or bracing, and contains only a spiral staircase reaching

to the upper chamber. The construction throughout of

foundation, shaft, chamber, lantern and stairs is of re

inforced concrete, made in the proportion of 661 lbs. of

Portland cement, 14 cubic feet of coarse sand and 28

cubic feet of washed gravel. The reinforcement in the

shaft consists of horizontal circular %-inch steel rods

about 1 foot apart vertically and %-inch vertical rods

about 9 inches apart, wired together at intersections and

spliced by short pieces lapped and wired over the joints.

The foundation walls are reinforced by rods in the

vertical and battered faces and horizontal tie pieces. The

footing, which is 30 inches deep, is reinforced by %-inch
horizontal rods at right angles to each other near th*
upper and lower surfaces. The brackets supporting thu

floor of the upper chamber are made integral with tho

walls of the shaft and the floor, and have their under
sides curved to form mouldings. They are reinforced
by horizontal and inclined rods wired to the vertical

rods in the shaft and by vertical and diagonal rods wired

to those in the upper and lower flanges of the brackets.

The walls and roof of the chamber and lantern are re

inforced with simple vertical and horizontal rods.

The lighthouse was proportioned for a wind pressure

of 55 pounds per square foot of the surface. All th<»
reinforced rods were painted with cement grout before
being bedded in the concrete. It is stated that the re
inforced construction cost 40 per cent, less than a cor

responding one entirely of brick or entirely of metal. The

brick lighthouse would have weighed 1365 tons against

4oU tons, which tins one weighs.
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Paint for Damp and Moldy Walls. Fine Example of Sheet Metal Statuary.

It is not an uncommon experience to find that damp
ness on the outside of a building or wall has penetrated
through the coatings of paint on the inside, and many
have been the troubles of those called upon to overcome
the difficulty. A correspondent writing to a recent issue
of the Painters' Magazine asks for a formula for a paint
that will prevent the dampness or mold on the outside of
a wall from striking through the paint on the inside, and
the reply presented is to the effect that such a paint can
be made by first preparing a liquid as follows :
Place 50 pounds air slaked lime, 10 pounds glucose,

2% pounds powdered alum, 2 gallons boiled linseed oil
and 5 pints oil of eucalyptus in a small barrel or tub,
and gradually add 8 gallons of warm water, stirring in
the meantime, until all is dissolved. If this liquid is too
stout to work freely, more warm water is added. Any
lime proof pigments, such as zinc oxides, oxide of iron
reds, ochers, umbers, lime blue, &c., may be mixed with
this liquid and applied on the inside of such walls as men
tioned, but at least two coats are required to obtain the
desired result. From 3 to 4 pounds of pigment
are required to the gallon of liquid, excepting in the case
of umber or lime blue, where 1% to 2 pounds is ample.
If this damp resisting paint does not give the result
looked for, the remedy must be applied from the outside
of the wall.

♦-►-»

The Mexican Permanent Exposition Company,
Mexico City, Mexico, has been organized by a number of
citizens of Mexico, who have secured a most favorable
Government concession and is now erecting extensive ex
position buildings, which will be ready for occupancy on
or about October 21. It is the intention of the company
to maintain a permanent exhibit in the Mexican capital
of such products of other countries as are best adapted
to Mexican uses. J. Landero Y Cos is president and E.
Hegewisch is secretary. The company has appointed E.
H. Talbot of New York commissioner for the United
States, with full power to assign space and arrange all
details relating to exhibits. Mr. Talbot is honorary mem
ber of the Mexican Commission to the St. Louis World's
Fair and will be located in the Mexican section, Manu
factures Building. St, Louis, Mo., until November 30,
where he may be called upon or addressed regarding
space or any other matters connected with the Mexican
Permanent Exposition.

The first manual training high school in the Borough
of Manhattan, New York City, will be organized in time
for the opening of the fall term in September, if
all goes well. The classes will occupy the annex of the
De Witt Clinton High School, in East Twenty-third
street. The Board of Superintendents hopes the Build
ings Department will have other accommodations ready
to receive the school by the time it outgrows these
quarters. The distinguishing feature of the curriculum,
which has already been mapped out, is the shop work.
In the shops the pupils will be taught pattern making,
molding, wood turning, sheet metal work, &c. The clas
sical side of education will not be neglected, however.
The pupils will be instructed in English, French, Ger
man, Latin, chemistry, physics, mathematics and vocal
music. The course will require three years.

The Indian room at Osborne House, Isle of Wight,
England, is considered the finest piece of Oriental work in
the world. It was designed by Sam Singh, a famous
carver and native of Punjab. Much of the wood work is
teak, carved and pierced in the Indian fashion ; the col
ors in the, room are scarlet, gold and indigo blue. The
pomegranate and lotus are used largely in the decorative
scheme, and a large white peacock is spread above the
teak wood mantel. Electric lights, shining forth from
quaintly shaped lamps of silver, beaten metal and vases
of Oriental form, give just the subdued light which sets
off the beauty of the room.

A marked advance has been made in the last few
years in the application of sheet metal to decorative
architectural work, especially in the form of statuary,
and a number of concerns are now turning out work in
this field possessing true artistic merit. In the accom
panying illustration we show an example of high art
metal work for public buildings, consisting of a group 22
feet high, representing Justice, Education and Law, which
is the work of Friedley & Voshardt of Chicago, Iii. The
group, which is intended for the Riverside County Court
House in California, was ordered by E. L. Quinn of Los

Fine Example of Sheet Metal Statuary.

Angeles, who has the contract for all the sheet metal
work on the new building. The statues are made from
32-ounce copper, and the group was designed by Paul
Mohrman.

Death of A. C. Kanneberg.

The many friends of A. C. Kanneberg of the Kanne-
berg Roofing & Ceiling Company, Canton, Ohio, will
learn with deep regret of his death, which occurred on
Saturday afternoon, June 11, at his home, 613 South
Cleveland street, in that city. He was born in Wines-
burg, Ohio, and began his business career in Norwalk.
Ohio, where he remained until 1882, when he went to
Canton and for six years was business manager of the
Snyder Roofing Company.
He was born in Winesburg, Ohio, and began his busi

ness career in Norwalk, Ohio, where he remained until
1882, when he went to Canton to take the position of
business manager of the Snyder Roofing Company, which
position he held for a period of six years. He then, in
1888, organized the Kanneberg Roofing & Celling Com
pany, of which he remained the head until the time of
his death. He started in business at the very bottom of
the ladder, and by his determination and pluck succeeded
in giving his company the prominent position it now
holds in the metal celling and roofing business. His many
friends admired him for bis great energy and determina
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tion to succeed in anything which he undertook. He was
:i member of the Masonic order, and was highly respected
in his community. Mr. Knnneberg is survived by his
wife.
The funeral services were held at his late residence

on the afternoon of Monday, June 1;!.
The businci-s of the company named will continue

under the same management as during the last three
years of Mr. Kanneberg's life.

Prices of Building Materials.

It is the opinion that the prices of materials used in
building will, with few exceptions, remain, not motionless.
but moving within a narrow compass for the remainder
of the year, says a recent issue of the llecord and Guide.
Iron being included in this expectation, there is reason
for renewed hope that some large enterprises will appear
during the summer, if not unnecessarily frightened by
political forebodings. The numerical shortage of large

works is the predominating characteristic of the season
in the Metropolis, though of small work there is at least
a normal supply, if the whole city is considered in the
estimate. Undertakings of the mammoth order are ex
ceedingly few, and opportunities for figuring on such
work are eagerly sought for. whether they appear in
New York or in some other city, by contracting firms
making a specialty of large work, who are numerous
enough to drive total costs down s'unewhat below the
normal for that kind of construction.
The amount of small work, however, compensates ma
terial dealers in a good many lines for a market which,

generally speaking, is slow. Such material as lumber,
brick, plumbers' supplies, lime, bltiestone, and the other
elements that go into a suburban dwelling or into a
Bronx apartment house, are all going out in at least
average quantities, while some are in exceptional de
mand. Aside from lumber and plumbers' supplies, brick
is the only material noticeably higher than usual, and as
tne market for brick is free for all and beyond the power
of serious manipulation, the extraordinary requirement
must be accepted as complete testimony to the amount
of brick work going on in the city.
The rebuilding of Baltimore has not yet been felt in

the labor and material markets here; in fact, the amount
and character of the work thus far offered has been dis
appointing to those general builders whose field is half
the nation, and interest is turning away from Baltimore.
though perhaps only temporarily, for the largest and best
work is yet to come.
Ordinarily about a third of the bricklayers of the
metropolitan district are idle, but at present, or for the
moment, there are no surplus workmen in this trade,

and some employers have had difficulty in getting help
enough. But as soon as this state of affairs is known
abroad, there will probably be a migration from the sur
rounding towns, and a return of many New York work
men who have gone to Baltimore and other places, but
naturally prefer to earn the larger wage prevailing here.
Brooklyn lumber dealers report marked activity !u

their trade, which is a consequence of the extraordinary

building in the borough. All the yards are busy and the
same is true of the lumber business in Uong Island City.

Staten Island, the- Bronx, and the Jersey shore. In
Manhattan, business is not so swift, but the retail dealers

are not complaining. Everything pretty much is in

demand except poplar. In hardwoods the requests are
principally for oak, ash, birch, chestnut and gum.

*--*

It is proposed to erect an industrial building at Mart-
ford, Conn., for rent to manufacturing concerns who have

not the means to build plants of their own, or who wish

only a limited floor space. The Hartford Business Men's

Association and the Board of Trade are interested in the

project. Plans call for a building 50 x 300 feet and four

stories. With annexes 72,000 square feet of floor area

will be obtained.

Fulton street. New York City. It will be found useful to
those who have occasion to handle instruments of this
class.

<■»

A Roof Garden on a Packing House.

A novel thing about a new structure to be built for \i
bacon and ham packing firm in Cincinnati, Ohio, will be a
large roof garden. There will be a lake, oval in shape,
•-'5x 30 feet in dimension, with fishes in it. In the
center of this lake will be a small electric fountain.
The lake will be from eighteen inches to two feet iu
depth. Besides the lake there will be regular grass
plots, with trees planted in them and such flowers as
thrive in this climate. The height of this garden from
the street will be between 75 and 80 feet. In the summer
time the place will be covered over with awnings, and
everything arranged so that it can be used by the mem
bers of the firm, their employees and the business men
of that locality as a pleasure resort.

Geoboetown, D. C, is the scene of active building
operations. Small dwellings and two-flat apartment
houses are mostly being constructed.

" How to Use, Test and Adjust Architects' Levels
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Necessity of Ventilation.
Frequently we hear of people fainting while in at

tendance at some large meeting, and it is not an unfre-
quent experience to learn of fatal colds caught through

the vicious practice of opening a window to let in a draft
of air 50 per cent, colder than that in the church or hall.
The old idea that a room or house is ventilated if it is
only cold is responsible for much mischief, for cold air
may be dangerously contaminated. The problem of ven
tilation cannot receive too much attention, when con
sidered in connection with buildings where many per
sons congregate. It is a vital problem in our immense
office buildings, with several floors underground ; our
churches, halls, theaters and schools, especially the lat

ter. Heating a room does not ventilate it. A con
tinual supply of fresh air is needed to ventilate a room
properly. Injurious effects could not fail to result from
habitual exposure to an atmosphere contaminated by

organic and inorganic impurities, such as are found in

the products of respiration and the combustion of gas
flames, &c, in public halls, theaters, schools and similar
places of assembly. The effect of maintaining a higher

standard of purity of the air breathed could not better

be illustrated than by the following statement of facts : By

improved ventilation the death rate has been reduced in

children's hospitals from 50 to 5 per cent., and in army

hospitals from 23 to 6 per cent., while prison records
show, in one case, a reduction from the yearly average

of 80 to 8. In the army stables of the German" Govern
ment better ventilation has reduced the death rate
among the horses from 19 to 1.05. Such facts speak for

themselves.

Good Ventilation.

Good ventilation is essential, because health depends

on diluting the impurities to such an extent that the
air may be breathed without injury. The most important
of the inorganic impurities in the air is a gas known as
carbon dioxide. This gas is present in the atmosphere
at all times in the proportion of about 3% parts to 10,000
parts of air in the country and 4 parts to 10,000 in cities.
It has been unlverally accepted by experts that a propor
tion of more than 10 parts of carbon dioxide to 10,000

parts of air is detrimental to health, causing weariness
and headache, while even 8 parts to 10,000 will cause
a feeling of closeness and stuffiness. The generally ac
cepted standard of respirable purity of air is taken as
6 parts of carbon dioxide in 10,000parts of air, the pres
ence of carbon dioxide being taken as an index of the
extent to which the air has been vitiated by the more
dangerous organic impurities due to bodily exhalations.
Carbon dioxide is a product of combustion, whether that
combustion is slow, as in the chemical processes of the
body, from whence it reaches the air through the lungs,
or from the burning of gas coal. When generated by

the combustion of coal it generally escapes through the
chimney flue, but in the case of burning gas the carbon

dioxide passes directly into the air that is breathed. An
ordinary single gas burner requires about 45 cubic feet

of air per minute, and the carbon dioxide produced will
seriously vitiate the air of the room unless removed im
mediately. The removal or dilution of the impurities of

the air we breathe can be positively effected at all times,

and under any conditions, only by means of a mechanical

or fan system of heating and ventilation.

Conditions in Public Buildings.

As showing how dangerous are the atmospheric con

ditions that obtain in some public buildings, it may be

stated that in a well-known Boston theater the figures

representing the parts of carbon dioxide to 10,000 parts

of air were as follows: Floor, 39.13; first balcony,

48.14 to 42.86; second gallery, 44.72; gallery, 48.14. In
a well-known public hall the proportion of carbon di

oxide in 10,000 parts of air was found to be 18.48, while

in another building, where numbers of young men con

gregated, the proportion was 36.4 to 32.6. In large cities
like New York much of the air that comes into the offices
on the lower floors of buildings. in some of the narrow

cations, called streets by courtesy, is absolutely unfit to

breathe. Some of it, being germ laden, is positively

dangerous. Thoroughly pure air is a minus quantity in

very many cases, and ventilation generally means drafts.

In office buildings of the latest types air is furnished to

each room in much the same manner as is gas, electric

light and heat. The air is drawn in from the roof, where

it is relatively pure and untainted, and is carried down
ward into the basement, where it is heated and thence
distributed, a proper quantity of fresh warm air being

distributed to each office. The foul air is drawn up to

the roof by exhaust or suction fans and discharged at a

point remote from the fresh air intake, so as to obviate
contamination of the fresh air supply.

Scarcity of Skilled Workmen.

It is pleasing to record that at one of the recent con
ferences between workmen and employers the master

plumbers of New York secured an arrangement with the
journeymen plumbers whereby 250 apprentices will be
indentured to the plumbing trade during the next two

years. This concession was largely due to the fact that
there is an evident scarcity of good journeymen plumb

ers, and that, under the present conditions, nothing is

being done to recruit the force. Only a short time ago

the statement was made that the delay in completing

schools in New York City to accommodate the children
who must start in after vacation was due to the scarcity

of workmen in different lines. It was asserted that there
was no trouble about getting estimates for the work, but

that, as soon as the time limit was put upon it, contract

ors hesitated, owing to the fact that they were unable to

get workmen capable of installing the heating systems

and doing other mechanical work. It is gratifying to
note this change of attitude on the part of the journeymen

plumbers, which can be followed with advantage by the

workmen in all of the building trades, without any in

jury to the man already competent for service. The mu
tual agreement of the employers and the employees gives

promise that the plumbing apprentices who are to be in

dentured are to be given a fair opportunity to become
masters of this trade. In the operation of a plumbing
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business, in these times, the employer is so engaged that

he has little time to give to the instruction or supervision

of his apprentices ; and as much more of the instruction

is received at the hands of the journeymen plumbers it

is only fair that they should have been considered in this

new arrangement. It is creditable to both parties that a .
substantial addition to the complement of plumbers is to

be made in New York City.

Workmen in Other Cities.
The scarcity of skilled workmen is a matter of much

concern in other cities, in which the example set by New

York could well be followed Other lines than the build
ing trades have also suffered very considerably in recent

years for lack of competent men. The stove trade is a

case in point.. In this also it is a pleasure to note that a

measure of relief is now in prospect. The stove manu

facturers have for several years urged the Iron Holders.'
Union of North America to permit an increase in the num

ber of apprentices employed in foundries so as to supply

the pressing demand for stove molders. The present ratio

of apprentices to stove molders is 1 to 8, which is too low.

A proposition to change the ratio to 1 to 5 is shortly to be
submitted to the union membership for decision. As this

is being done by the Executive Board of the Iron Molders'
Union, hope is entertained that a majority will vote in
favor of the change.

ment is estimated to cost $150,000. The architects are
DeLemos & Cordes.

<»»

Views of a Labor Leader.

Convention of the Master Builders' Association
of New Jersey.

In accordance with the announcement made in our
last issue, the first annual convention of the Master
Builders' Association of New Jersey was held at Long

Branch on July 30, there being present a large repre
sentation from various parts of the State. On arriv
ing at Long Branch stages were in waiting to convey
the delegates to the Town Hall, where the meeting was
called to order by President McGuire.
The session was occupied by reports of various of

ficers and a consideration of matters pertaining to the
business of the association. Copies of the New York
Arbitration Plan were distributed among the delegates,
and a motion that the plan be taken up, section by sec
tion, was displaced by one to lay it on the table, which
was carried. Under the head of New Business the Mont-
clair delegates reviewed the history of the strike which
occurred in that place this spring, stating that for more
than six weeks past the " open shop " policy had been
in force. The representative of the Slate Roofers' As
sociation formally notified the convention that the jour
neymen slaters had been on strike since the first of July.
The session developed a great deal of enthusiasm on the
part of those present, and the meeting adjourned a little
after four o'clock in the afternoon. ,
After the meeting the delegates, reinforced by the

members of the Long Branch Builders' Exchange,
marched in a body through the city and took convey
ances for Pleasure Bay. There, in the words of one
of those present, " parched throats were moistened, and
all sat down under the blue canopy to enjoy a very fine
clambake, provided for the occasion by the Long Branch
Association." Mayor of Long Branch Rufus Blodgett
was an honored guest and made a short address. After
the clambake had been disposed of and other sundry
refreshments properly considered the delegates departed
for their respective cities to meet again in October.

There have recently been filed with the Bureau of
Buildings plans for the enlargement of the well-known
department store of Siegel, Cooper & Co. on Sixth avenue,
Eighteenth to Nineteenth streets. There will be two new
stories, covering the eastern section of the building, 202%
feet long and 184 feet wide. The facades of the addition
are to conform with the present design and the improve-

In these days of ultra-radical trade unionism it is
refreshing to hear such words as these from a labor lead
er, head of a great labor organization, the Brotherhood of
Locomotive Engineers : " On almost every road in the
country we work side by side with men who do not belong
to our order. No man is forced to join us. We try to
show him how he would be benefited by belonging to us
and where his interests are, but we never say to him,
' Join us or you cannot earn an honest living by working
here.' I do not believe any man ever made a good mem
ber in any organization who was forced to join it against
his will, for the chances are that when opportunity offers
he will prove a traitor and betray you." These words
were addressed by Grand Chief Stone to a convention of
labor representatives at Fort Worth, Texas. He urged
that the closed shop means an interference with the per
sonal liberty guaranteed by the Constitution of the
United States. Such ideas from a labor leader are so
unusual that they excite wonder. Yet the real wonder is
that there should be anything extraordinary in a state
ment that is so apparently true to all fair minded men.
It goes to show that labor is not generally led by those
who should be its real leaders, the men of well poised
minds, the best type of men in the organizations, but by
men whose selfish personal ambitions distort their vision
to see things only from the one standpoint of trade union
ism at the expense of justice and the general good

Powers of an Architect.

The Court of Appeals of the District of Columbia
held, in the recent case of Fontana vs. Robbins, that the
general or usual powers of an architect are not of an un
limited character, and that it is competent for the par
ties contracting, with reference to the work to be done and
the manner and conditions under which it is to be ex
ecuted, to determine for themselves the conditions under
which the work may or can be done, and thus exclude the
power of the architect and place such conditions beyond
his control. The Court held in this case that when a con
tract for certain interior marble work in connection with
a building provided that work under the contract should
begin when the inclosing walls were up and the roof on,

and be completed within a time stated, it was not within
the power" of the architect to change the contract in that
regard without the consent of the contractor, and require

the contractor to proceed with the work before the walls

were up and the roof on, and that in such a ease it was

no defense to a claim by the contractor for damages sus

tained by him, owing to the failure to have the build
ing in condition for him to perform his contract within

the time limited for performance, that he refused a de

mand made by the architect in charge that he should pro

ceed with his work before the walls were up or the roof
on, as required by his contract.

♦1»

New Government Building" in Mexico.

The first contracts have been let for the new Govern
ment building to be erected in Mexico City. The build
ing will be 182 x 265 feet, and will be three stories in
hight. It will be equipped for the use of the Department
of Communications and Public Works, for the Federal
Telegraph department and for the Water office. The ex

terior of the building will be of cut stone, the frame
work will be of steel, with cement floors and concrete
arches. The building will have a steel grillage founda
tion resting on concrete platforms. It will be of fire proof
construction throughout, and will require 2700 tons of
structural steel. The steel is to be delivered by Feb

ruary 1, 1905, and the frame work is to be completedby

September 1, 1905. The building is to occupy the site of

the present San Andreas Hospital, the removal of which

is to begin at once.
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DESlGN FOR HOUSE OF MODERATE COST.

WE
have taken for the subject of our half-tone sup
plemental plate this month a two-story frame dwell

ing erected not long since in the Central West in accord
ance with drawings prepared by W. S. Wylie, at present
located in Sterling, Kansas, but formerly of Washington,
Iowa. The elevations, floor plans and details presented
herewith show the general arrangement of the rooms on
the first and second floors and also the construction and
style of finish. It will be seen from an inspection of
the picture and the elevations that the outside of the
house is covered with weather boards and that the roof
is shingled.
The floor joists are of hemlock, the studding of yellow

The outside painting is three coats hand mixed lead
and oil, and the shingles on the gables and all roofs have
one coat of Heath & Mulligan moss green shingle stain.
All inside finish has one coat of shellac finish and two
coats of good varnish left in the gloss. The oak floor
is wax finished. All oak finish was filled with paste filler
and rubbed off before being put in place.

Heating and Ventilation of Hospitals.

In considering the question of the successful heating
and ventilating of hospitals B. E. Taylor, in an article
in a recent issue of the Brickbuilder, presents the follow
ing views :
The successful heating and ventilation of a hospital

is a vital problem, and the only absolute rules that can
be laid down are those treating, not of manner or detail,
but of practical results.

Front Elevation.— Scale,% Inch to the Foot.

Design For House of Moderate Cost.— IF. S. Wylie, Architect, Sterling, Kansas. Section.

pine and the outside sheathing 10-inch white pine ship-
lap, overlaid with building paper and covered with red
cedar lap siding laid 4% inches to the weather on the
first story and 3 inches on the second story, where at the
corners the siding is mitered.
The first story floor is double, with paper between the
two. The finished floor in the hall is 2%-inch face quar
ter sawed white oak. The sitting room and dining
room have a 2-foot border of the same material as the
hall. All other floors, except those of the kitchen and
bathroom, are of 6-inch white pine. The kitchen and
bathroom have floors of straight grained yellow pine
4 inches wide.
The finish of the doors and windows in the front hall
and stairs is of quartered sawed white oak. The sitting
and dining rooms are finished in cypress, while the kitch
en and all the rooms on the second floor are in yellow
pine.
The bathroom is fitted with roll rim white enameled
bathtub, water closet and wash bowl, all plumbing being
of the open type. The house is heated with a hot air
furnace of the Richardson & Boynton make, and is wired
for electric lighting and piped for gas.

The requirement is, for all northern latitudes, from
3000 to 5000 feet of air per patient each hour, warmed
indirectly to at least 70 degrees F., whatever the out
side temperature. This means an expensive plant and
an enormous coal consumption, also every precaution in

the way of double run of sash or double glazing, vaulted
walls, &c, to assist as much as possible in preventing

the loss of heat through unnecessary radiation.
In warmer climates construction can be simpler and

cheaper, and the radiation can be less with more " direct "

work, relying largely on natural circulation for ventila
tion.

Some authorities maintain with considerable force

that the sick wards should not be maintained at an un
varying temperature, that nature in its continual change

of many degrees from noon to midnight shows thct there
is a necessity in this direction. If this varying condition
is necessary in maintaining health in well people, why

not in restoring health?
The perfect heating plant will be in a special building
by itself or one having the laundry in a second story.

It should be installed under one of the hospital buildings
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only as a temporary expedient when the finances abso
lutely preclude a special building.
High pressure steam should be installed in a complete,

perfected plant, to be used for power, laundry machinery,
electric light, ventilation and sterilizing as wsll as for
heating.
If the institution is too small to employ an experi
enced engineer, a low pressure steam boiler can be in
stalled for heating and a small high pressure boiler can
be used for the other purposes enumerated.
In small hospitals it will generally be found best for

economical reasons, both as to installation and mainte
nance, to install a low pressure system. This will give no
power for laundry machinery, which in a very small plant
must be omitted, and it will give no high pressure steam
for disinfecting, sterilizing or for inducing draft in the
vent flues, all of which are quite necessary, but are impos
sible without considerable expense. The sterilizing can
be done quite as successfully by gas, and in the summer
the ventilation can be by means of the windows and doors
and special flues in toilets, heated by Bunsen burners.
Whenever possible it is wise to install a small high

do it and do it quick. Why, you can imagine how thick
the air gets in the wards by morning. You can almost
cut it with a knife. I start the fans, and in half an hour
the air is as pure and sweet as outdoors." To run the
fans half an hour, morning and night, may be ventila
tion, but it ought not to be so considered. What is needed
is not fresh pure air in two half hour periods per day,
but all the time.
In a small hospital situated in a broad expanseof

Partial ElevationofCupboard
on Dining Room Side.—
Scale, Vi Inch to theFoot.

DININGROOM
13xUV

L um ,1

LIVINGROOM j
14fl*xlaV I RECEPTIONHALL

D
Foundation,

Second Floor.
Scale, 1-16 Inch to the Foot

First Floor.

Design For House of Moderate Cost.—Floor Plans and Detail of Construction.

pressure boiler in addition to the low pressure heating
boiler for the various purposes named above.
Some of the most expensive and elaborate schemes of

ventilation are often found to be perfect in theory but
very defective in actual use. It takes coal to run a per
fect system of heating and ventilation, and the engineer
is apt to try to show his great worth by saving coal and
by cutting off the electric fans as much as possible. In
an institution inspected some time since, where the super
intendent was very proud of his ventilating scheme by
which the foul air was drawn up into the loft by electric
fans and discharged through roof ventilators, it was sug
gested that sometimes these fanB were found entirely cut
off, with no ventilation at all. He was sure that his never
were, and went up to the loft to investigate, and found,
what was apparent from the stagnant air in the wards,
that they were not running.
While inspecting last year one of the finest and newest
hospitals in a remote section of the country, I found
very small hot air inlets and vents and foul air every
where, and apparently no ventilation at all. Expressing
to the engineer a desire to make a study of his heating
and ventilating plant, he informed me that they had the
most complete and expensive scheme in the entire West,
laid out by the best engineers, and that the results were
perfect. Replying to my statement that the air seemed
bad and the ventilation poor, he said : " These fans will

green lawns, the necessity of taking the air for the heat
ing coils from an elevation is not as necessary as in the
city hospital, where the air at the ground level is toll 0!
dust and dirt and all manner of impurities. Under these
ideal conditions the introduction of the air through wire
mesh covered openings directly to the stacks servesthe
purpose very well, but a dust settling chamber that has

the bottom hinged for cleaning is a safeguard, and the
stacks should have slides so placed that every portionof

the rough dust collecting castings can be thoroughly

brushed and cleaned. When the basement under the

pavilion is used as a plenum chamber, as is quite com
monly the case, the entire room should be finished as

smooth as possible with a plastered ceiling, smooth
pointed walls covered with a coat of limewash and a
coat of cheap water proof enamel, with a smooth cement
concrete floor sloping to a catch basin and drain, so that

it can be thoroughly cleansed and purified with a hose.
Usually the heating and ventilating flues are entirely in

accessible, and are therefore never cleaned. The register

faces are screwed in place and never removed. They are

generally so constructed as to be specially fitted to catch

and hold dust and filth and be almost impossible to thor

oughly cleanse, and the flues are loaded with filth that

can never be removed.
The best practice is to omit, as far as possible, the

register face entirely, and thus to open both the heating
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flue and the vent flue to inspection and dusting. When
the beating flue enters the room, as it should, at least
8 feet from the floor, there is no danger of its being
used by patients to throw rubbish into, and the vent flue
opening at the floor is much more easily adjusted with
out a register. The mixing valve under the control of the
nurse can be arranged to the amount and quality of the
air admitted.

» 1»

Trials with Tools.

Of all mechanics, none seems to be so little regarded
as the carpenter. No one can fail to notice that all the
other trades expect everything to be made ready and

Under the above title a writer in one of the English
building papers presents some rather caustic remarks
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concerning the status of the carpenter in the country convenient for them by the carpenter, no matter at all

named and the way in which his tools are used by me- what inconvenience and extra work it is to do so for the

chanics in other branches of the trade: carpenter. Make things convenient for the carpenter?
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Not on your cabinet. In fact, the carpenter is considered
legitimate prey for every other human being. Many a
time have I had plasterers take a pair of trestles away
from me when my back was turned for a moment, al
though it was plainly evident that I would need them
myself in a little while. Plasterers and bricklayers seem
to regard it as their rightful prerogative to help them
selves to our timber and nails without so much as a thank
you. A saw can be picked out of our hand box and run
on a nail just for the humor of it. The plumbers think
they confer a signal favor on us by taking our 2-inch
chisels and cutting them on nails until they resemble
dung forks, or take a level and let it fall 10 feet, thus
permanently disabling it. No one seems to be aware that
carpenter's tools, to be of any value or service, must be
in first-class condition. A thoughtless movement, a reck
less jamming of a tool, will put it out of commission for
satisfactory use, and that the carpenter either has to do
without it or spend an hour grinding a chisel or a hand
axe never disturbs the average man's equanimity. It
never occurs to some people that possibly a carpenter
buys tools for his own use.
For the carpenter to refuse to lend his tools is at once

to rank him in the category of stony hearted creatures,
fit only for pillage and piracy. To explain to the bor
rower—or rather taker—of tools something of the proper
way of caring for a tool, so that it may not be brought
back—if, indeed, it is ever returned — so wrecked and
metamorphosed and degenerated that the law of nature
utterly repudiates it as incompatible with her scheme of
things—I say to so explain is to invite a look of uncon
cealed contempt at the matchless gall of a mere carpenter
telling any one anything. Indeed, what avails it to sug
gest that it would be advisable to avoid nails when the
uninitiated cannot discern in what mysterious places
these edge destroyers lurk? Most people rejoice when
they have found a board particularly well grounded in
sand, as it will sharpen the carpenter's plane for him
so nicely, especially if you draw the plane backward over
the grit. Others supose that to use a spirit level for a
pry tends to steady the glasses and strengthen the frame,

or to strike it against every stud you touch, or to hold
it against a piece while you hammer it level, is a special
treatment, guaranteed to enhance its efficiency.
This dependent and inferior position occupied by the

carpenter in relation to other trades and to the " taking "

public hinges on his own neglect to take his rightful place
in the ranks of the world's useful workers. Why should
not the carpenter rightfully say to the other trades:
" Accommodate, assist and befriend you, yes, but in plain
justice, if for nothing more, let reciprocity be the rule
between us; let not all the giving come from our side.
Our work is as necessary as yours; our life force is as
much to us as yours is to you. The extra time we take
to make everything easy and pleasant for you has to be
done at the expense of what is expected of us by our
employers. We would not wrong you, and believe that
when you hear what we have to say that you will not
refuse to co-operate with us as between equals, and meet
us half way."
This self respecting attitude can be maintained to

gether with a spirit of brotherhood and good will to all
fair comers, and I believe that it would do much to call
forth a proper recognition of our rights and a respect for
our trade as an even handed branch of all useful and
honorable work.

«i >

Advantages of a Trade Education.

In our issue for July we presented some editorial
comments on the advantages of a trade education to the
young men of the present day, and pointed out some of
the objections that are often urged against the youth of
the country becoming skilled mechanics rather than
adopting some other vocation in life. The views ad
vanced have attracted no little attention on the part of
our readers and as indicating the light in which those
actively engaged in the mechanical line regard the ques
tion of a trade education we present the following com
ments from a correspondent, who says:
Not long since some surprise was expressed in an edi

torial that young men, as a rule, should prefer clerk-
ships rather than a career in any of the mechanical
trades, especially in view of the fact that the opportuni
ties in the latter are much greater, and the first always
overcrowded. The writer has noticed the same tendency,
and as a result of his observations has been led to be
lieve that it is due more to the fact that hair oil smells
sweeter than machine oil than to any other one cause.
It may happen occasionally that a boy who is really

desirous of learning a trade is prevented by the arbitrary
course sometimes taken by the labor unions in such mat
ters. But it is safe to say that labor unions are not the
most potent cause of this holding aloof from learning a
trade, which is so noticeable. Neither can it be said
that the hard work is what they most fear, for they will
accept clerkships where the hours are long and the
drudgery greater than the average mechanic is ever
called upon to endure. This is not the case in every in
stance, but in many it is, and it goes to prove that it is
not the hard work the young men object to. When the
money making side of the question is considered, no think
ing person will for a moment dispute the statement that
the mechanical trades offer the best inducements to young
men with well developed bodies, sound minds and energy
enough to exercise them.
It naturally follows that if the work is no harder and

the returns are greater, there must be some other reason
why the average youth prefers some other method of
earning a living than by working at a trade, and any one
who looks into the matter with a view to finding out the
reason for such decision will find that, in a majority of
instances, it is due to the foolish notion that exists in the
minds of many people, that to work with one's hands, and
in soiled clothes, or overalls, while not actually degrading,
is a shade lower in the social scale than clerking, or any
kind of office work that permits of neater dress during
business hours, and no danger of soiling the hands.
At the age boys are usually apprenticed to learn a

trade they are not as experienced as they are later on,
and for that reason are not always capable of choosing
the best course. Then, too, they are influenced by absurd
trifles for or against any particular trade. If parents,
especially poor parents, would get over the silly notion
that to achieve success it is necessary to dress well, and
to abstain from anything that looks like manual labor,
there would be more boys anxious to learn trades, and
more boys making a success. The mechanical arts are
being given such a prominent place in the world to-day,
that no field offers greater opportunities from any point
of view. Most of the great so-called " captains of indus
try " are men who first acquired technical knowledge at
the foot of the ladder, and, without the practical experi
ence so gained, they could not have succeeded as they
have. The young man who rejects the opportunity to
learn a good trade and turns instead to something which
he considers easier to learn, or more congenial to follow,
will realize, when it is too late, that there is a deal of
truth in the old saying that " All is not gold that glitters."
It is a fact well worth considering, that the possibili

ties are greater now in almost every trade than ever
before.

♦**
A very interesting piece of work in the way of house

raising has recently been executed in Brooklyn, N. Y..
in connection with Public School No. 85. The structure
is located in what is known as the " flooded district." the
lower floor being covered with water at times to a depth
of several feet whenever there are heavy rains. With a
view to remedying this, the building, which is of brick
and four stories in hight, has just been raised nearly 3
feet. The estimated weight of the building is 7500 tons,
and something like 1000 jack screws were used in the
operation of lifting it to its new level. The work was
done by 75 men acting simultaneously, and after each
turn of the screws the foundations of the building were
thoroughly inspected in order to make sure that every
thing was progressing as it should. The work was done
by Miller-Daybill & Co., and is regarded as more of an
engineering feat than was the moving back several hun
dred feet of the Brighton Beach Hotel some years ago. in
order to save it from being undermined by the heavy
ocean tide.
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CONSTRUCTlNG AN ELLlPTlCAL STAlRWAY/
By Morbis Williams.

In Fig. 12 is represented Block 3, which is shown in
Fig. 8 to be the plan of the third piece of wreath, and
one that will connect with the level landing rail. The
bottom tangent F G of this block will have the same in
clination as that of the tangents in the other two blocks,

and the top tangent G H will be a level tangent so as to
finish level with the level rail of the landing. Their posi
tion, as thus indicated, is shown at F* G' and G' H', re
spectively.
The first consideration will be the hight of the points
H' and G' above their respective plans. In other words,
it is required to know the hight which this piece of
wreath will reach in its span from the joint F of Fig. 8
to the level landing rail at H. It is here shown to con
tain the hight of four risers to the floor line and the hight

of another riser to the center of the landing rail, making

a total hight of five risers.
Now from G' draw the inclined tangent G' F'. Its in

clination, as already stated, will equal the inclination of
all the other inclined tangents, and it is found here by
revolving the point F of the plan to F", as shown by the
arc FAB".
To find the angle between the tangents in the face

mold draw a line from F square to the plan level tangent

- . JOINT
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tangent G H, parallel also with the level line P Z, which
last line is the plan of the minor axis. The line A B
will therefore be a level line. Any number of such lines
may be drawn, and if transferred to the plane of the
wreath will determine points that will be contained in
the curve of the face mold. Such a process is known as
the "Ordinate Method." It consists in first finding a
level line in the plan and a corresponding level line in the
plane of the wreath that will stand plumb above the plan
line. The process of transferring the plan line to the
plane of the wreath has already been explained, where
the plan line P Z was so transferred with the object of
determining the minor axis of the ellipses. In order to
render this point still more clear we will transfer the
line A B of the plan to the plane of the wreath. Revolve
the point B to B' and on B' erect B' B". Revolve B" to
B"' and draw the line B'" A' parallel .to the level tangent

Fig. 12.—Face Mold for Block 3. as Shown In Fig. 8. Fig. 14.—Face Mold for Block 1, the BottomTangent BeingLevel
and the Upper Tangent Inclined.

Constructing an Elliptical Stairway.

<2H and continue this line indefinitely. Now place one
leg of the dividers on the point G', extending the other
leg to F*. Revolve F', as shown by the arc F' M F", to
the point F", cutting the previously drawn indefinite line
from F in F". Draw a line from F" to G', which will be
the inclined tangent G' F' transferred to its position in
the face mold.
The angle between the tangents of the face mold is
indicated at G', and as shown is formed by the intersec
tion of the two tangents G' H' and G' F", respectively.
Draw the joints of the face mold square to these tangents
as at F" and H\
There is now nothing left to complete the face mold

but the drawing of the inside and outside curves, and as
these curves are known to be portions of ellipses, it will
be necessary to find both the minor and major axis of
the ellipses. Commence at P, the center of the plan rail,
by drawing the line P Z parallel with the level tangent
G H. Then transfer the point Z to the tangent G' F"
in the face mold, as shown by the arcs Z Z and Z Z".
From Z" draw the line Z" P' parallel with the level
tangent G' H' of the face mold. The line Z" P' will be
the minor axis and the line P' H' will be the major axis.
The point P' will be the center of the ellipse. The curves
may now be described, as shown, with the string and
pins, thus completing the face mold.
Note the point A on the plan center of rail. A line,
A B. is drawn from this point and parallel with the level

* Continued from page 231, August issue.

G' H', making it equal in length to A B of the plan. Note
that the point A' in the plane of the wreath is shown to
be contained in the center line of the face mold, and that
A, its plan, is contained in the center line of the plan rail.
It is evident that any number of points may be trans

ferred to the face mold by this process and that by trac
ing a curve touching each point the form of the face mold
may be described.
To square this wreath it will be necessary to find two
bevels, one for each end. To find bevel W of Fig. 12
make P W equal to the length of the major axis H' P\
To find the bevel N make P N equal to the line K P',
which is a line drawn square to the tangent G' F" from
the point P\ This bevel is to be applied to the end F" of
the face mold and parallel with the joint Note that the
line K P' also is parallel to the joint, which clearly
demonstrates that the hypotenuse of the triangle which
contains the bevel is the square line to the tangent drawn
from the center of the ellipses. The same principle is
shown in bevel W, the hypotenuse being the length of
the same major axis, which in this example is a line
square to the level tangent G' H' from the point I", and,
as shown, is parallel with the joint ii' of the wreath.
In wreath construction the bevels are always applied

square to the tangents and therefore parallel with the
joints. In the articles to follow we shall demonstrate the
treatment of a problem where the rail is constructed in
four sections and also in six sections, thus affording an
opportunity to show how to overcome all the difficulties
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usually arising in connection with problems of this char

acter.
We now take up the method of treatment when con

structing the rail in four sections. It differs from what
has gone before, as is clearly shown in the modified ar
rangement of the plan tangents, which in this case con
sists in dividing Block 2 of Fig. 8 into two equal blocks,

as shown at E in Fig. 13. The plan tangents of these two
blocks are shown at C D, D E, E F and F G, respectively.
In the previous treatment there were only two tangents,
arranged to span from joint C to G, they being shown here

at C X and X G, while the joint E in previous treatment
was dispensed with. With this slight modlcation of the
plan tangents the rail may be constructed in four sec
tions.
The first piece will span from the newel to the joint

C, the second from C to E, the third from E to G, and the
fourth from G to I, all as shown in Fig. 13 of the dia
grams. It will be observed that the first and fourth
blocks in this treatment are of the same form as in the
previous treatment, varying only in a slight difference
in the length of the tangents and that the second and
third blocks are of the same form as Block 2 in the other
treatment, but each being hnlf its dimensions.

tangents, D C, C B and B A—proceed as before by fixing
one leg of the compasses in D, extend to C and revolve.
point G to C on the ground line. Again fix one leg of the
compasses in D, extend to B and revolve point B to B'
on the ground line. Measure from B' to A' the length of
the plan tangent A B, thus completing the revolutions of
the plan tangents to the ground line. Now unfold all these
tangents by erecting perpendicular lines from each point on

IANDINORAit
Fig. 13.— Plan and Elevation of an Elliptical Stairway, the Plan Indicating the Method of Treating the Tangents When

the Rail is to Be Constructedin Four Sections.

Constructing an Elliptical Stairway.

In Fig. 13 is shown the elevation and inclination of all
these tangents combined in one construction. They are
shown to span from the newel to the landing rail, the bot
tom and upper tangents being level and the others equally
inclined. The bottom tangent is shown to stand the
hight of two risers above the floor line, and the upper
tangent to stand the hight of one riser above the floor line
of the landing story.
Before developing the face molds, &c, we will explain

the construction of Fig. 13, which consists of the plan of
center of rail and tangents, the elevation of the complete
stairway and the pitch line of all the tangents combined.
The tangents D E and E F are shown on the plan to be
already in the ground line. To transfer the others,. we
will proceed as follows : Place one leg of the compasses
at the point F and extend the other to G ; then revolve
the point G to G' on the ground line. Again fix the com
pass in F, extend to H and revolve point H to H' on the
ground line. Take the length of the tangent H I from the
plan and extend from H' to I' on the ground line.
We now have five of the eight plan tangents trans-

ferrred to the ground line—namely D E, E F, F G, G H
and H l. To transfer the remaining three—namely, the

the ground line— namely, A', B*, C, D, E, F, G', H' and I'.
Now on I' measure the full length of the story rod, which
will contain the sum of 23 risers, thus determining the
hight from one floor to the other. Above this line and at
a distance equal to one riser draw the center line of the
level landing rail and extend it to H". The line H" I"
will be the level tangent of Block 4, and the point H" will
be the fixed point wherefrom raking tangents are drawn.
Again, from point B' on the ground line measure to

B", the hight of two risers, and draw the horizontal line
B" A", thus fixing the level tangent of Block 1 and
point B" as the other fixed point of the raking tangents.
Now draw the pitch line from B" to H" and fix the joints
at C", E", G" and I", respectively.
We are now prepared to draw the face mold for each

section of the rail, inasmuch as the pitch line of the tan
gents contains the correct length of all the tangents of
the face molds, as well as the relative inclinations, one
to the other. Observe that in Fig. 13 we have the plan
of the center line of rail, the plan of all the tangents and
the plan of four blocks ; also the elevation of all the tan
gents and of the four blocks.
In drawing the face molds all that is necessary is to>
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take the plan of each block and its elevation from this
diagram as a basis for the development of the section.
Let Fig. 14 represent Block 1, the plan A B C N being
taken from Fig. 13 ; also the pitch of the inclined tangent
B" C" and the level tangent B" A".
To develop the face mold, commence by drawing a line
from point A in plan perpendicular to the tangent B C
of the plan and continue this line to W. From W draw
the line at right angles to the raking tangent B" 0". Now
place one leg of the compasses at the point B", extend the
length of the level tangent to A" and revolve the point
A" to A'", cutting the line previously drawn fromW in A'".
Connect A"' and B", which will be the bottom level tan
gent A" B" transferred into the face mold, and the angle
between the tangents is thus determined, as shown at
B". Make the joint at A'" square to the tangent A'" B"
and the joint at C" square to the tangent C B".

To transfer the bottom tangent C D into the face mold,
draw from C in the plan the line C W, making it per
pendicular to the ground line. From W draw the dotted
line W C" perpendicular to the pitch line of tangents.
Now place one leg of the compasses in C on the ground
line, extend the other to C and revolve the point C to C",
as shown by the arc C Y C". Connect C" with D\ thus
determining the position of the two tangents in relation
to one another, as required in the face mold.
Draw the joint C" square to the tangent C" D' and

the joint E' square to the tangent D' E\ Draw a line
from Z, the center from which the plan rail is de
scribed, to D. Erect D D'. Draw D' Z' parallel with the
ordinate C C" and equal in length to D Z in the plan.
This line will be the minor axis, which equals half the
width of the plan rail. From D' draw D' N', equal
in length to D N of the plan. Take N' for the cen
ter and describe a circle the radius of which is equal to
half the width of the plan rail. This circle determines
the width of the face mold on the minor axis. Make the
width at the two ends equal to twice the length of O P
taken from the bevel.
In this manner we hpve found three points that are

contained in both inside and outside curves of the face
mold—namely, for the inside the points P X P, and for
the outside the points O D' O. Both curves may now

si/'

Fig. 15.--Face Mold of Wreath over Block 3, the Two
Tangents Being Equally Inclined.

Fig. 16.- -Face Mold for the Upper Wreath, One Tangent Being
Inclined and the Other Level.

Constructing an Elliptical Stairway.

To find the axis of the ellipses of which the curves of
the face molds are portions, proceed by drawing a level
line from N, the center wherefrom the plan rail is de
scribed. This line is shown by N D. It is a level line,
owing to its being parallel to the level plan tangent A B.
Upon D erect D E and from E draw E N' parallel with
the tangent A'" B", which, as already stated, represents
the bottom level tangents in its position in the face mold.

Make E N' equal in length to N D of the plan. This line
will be the minor axis. Now draw the major axis
through N' to A'" at right angles to the minor axis. Take
the length Y C from the bevel Y and place it on each side
of C" for the width of the mold at this end. Take the
length of Z X from the bevel X and place it on each side
of A'" for the width of the mold at the end A'. Tne width .
of the rail on the minor axis is always equal to the width
of the plan rail. The inside and outside curves of the face
mold may be described, as shown, by means of string and
pins, or by any of the other processes that have been al
ready explained. The bevels for this wreath are found
as follows: Make C X of the bevel X equal K N" and
connect X with N, as shown. Make C Y of the bevel Y
equal N" M and connect Y with N.
In Fig. 15 is shown a duplicate of Block 2 taken from
Fig. 13, the plan being shown at Z C D E Z in both
figures. This piece of wreath is to span over six risers,
as shown, from E to E'. The plan tangents C D and D E
are shown to have equal inclination as at C" D' and
D' E' respectively.

be described by bending a flexible lath and touching the
points thus found. In the diagram are found the minor
and major axes, but as the curvature of this mold is so
small the use of the elliptical axis may be dispensed with.
The bevel for this wreath is found by taking the length
of W K for an altitude; the radius of the plan center
of rail for base of a triangle. The bevel will be at the
intersection of altitude and hypotenuse, as shown at P.
This bevel is to be applied to both ends of the wreath
owing to the tangents being equally inclined. A glance
at Block 3 will show it to be similar to Block 2 in size
and form, therefore the same face mold and level will
suffice for both.
ln Fig. 16, Block 4 is shown to consist of the plan

and the elevation of the upper portion of the rail which
connects with the level landing rail. It will be observed
that it is of similar nature to the one represented in Fig.
12, each being an acute angle block with an inclined bot
tom tangent and a level upper tangent.
We will develop the mold in this figure by a different

method to that used in connection with Fig. 12, in the
hope that the diversity will lead to a better understand
ing of the lines as used in all the diagrams to develop
the face mold and to find the bevels. The plan tangents
are shown at G H and H I, respectively. The elevation
of the tangents is shown at G' H. and H' I', respectively.
These, as already stated, have been taken from the plan
and elevation of Block 4 in Fig. 13.

(To he continued.)
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CORRESPONDENCE.
Shingling Around a Chimney.

From J. J. D., Cornwall Station, Cal.—I wish some
reader of the paper would tell me the best way to shingle
over that part of the chimney which Hes on the roof so
that it will be water tight.

Care and Purchase of Tools.
From C. J. C, Troy, Pa.—The article by " Blue Hand

Saw " in regard to the Care and Purchase of Tools, which
appeared in the August issue, is O. K., and I hereby ex
tend my hand to the writer. I find plenty of the same
kind of men and few of any other kind.

Constructing Piazza Steps.
From C. A. W., Port Jervis, N. Y.—If some of our

brother readers would give us more practical knowledge,
instead of discussing big day's work, I think we should
all be benefited, as I, for one, do not care how much of
a racer a man may be, but I do want him to do a good
day's work in a first-class manner and in a practical

tear. But he is even then convinced that there are more
things in heaven and earth than he knew of when he
signed the contract as " party of the first part." The
prime factor in the makeup of the average man is
"kicks" —strong, hard and relentless, and if so be it that
the party of the said first part has procured or shall pro
cure certain portions of the whole, which is embodied in
the contract, without an actual outlay of the greater por
tion of his percentage either in labor or in the coin of
the republic, and the party of the second part become
cognizant of that fact (and around here they certainly
will), why, he puts up a first-class kick at once; says he
cannot stand it ; that you must cut down on your per
centage, and will not even consider the hundred and one
things which have cost you perhaps double your per
centage. From that time until the termination of the
contract the party of the first part who can hold his tem
per and wear a 7 by 9 smile is a dandy.
In the July issue of Carpentry and Building "J. H. J."

says that the per cent, on a $10,000 job would be $125,
but he does not say upon what basis the percentage la

c,—'—

Plan of Tread.—Scale,% Inch
to the Foot.

c
^

Elevation of Piazza Steps.— Scale. % Inch to the Foot, Elevation of Lattice Work.

Constructing Piazza Steps.—Submitted by " C. A. IF."

Section at A.— Scale, 3 leches
to the Foot.

way. I think we could all be benefited on this line if
we took more interest in the matter of construction. In
order to set the ball rolling, I inclose a blue print show
ing a method of constructing piazza steps. They should
be blocked on treads at least not more than 3V6 feet
apart, and a jack placed the same distance, so that when
constructed, there will not be a puddle of water or a
warped tread, but it will be such as to give the dampness
a chance to escape ; at the same time the tread will
always be dry. I should like to hear from others as to
the form of construction here shown.

Flooring for a Second Story Piazza.
From A. M. F., flew York City.— Will some of the

practical contributors of your valuable paper give the
readers the benefit of their knowledge on the subject of a
proper flooring for a piazza roof when the same is to be
used by the tenant of the second floor as a piazza?

Building on the Percentage Basis.
From C. J. Case, Troy, Pa.—When a man enters into

a contract to perform a certain piece of work, either in

the way of erecting structures or furnishing certain ma

terials and converting them to their prescribed purposes,

he is to be duly compensated for his labor, mental and
physical, by having transferred to him a certain percent
age of the cost, or, more correctly speaking, above the
cost of said materials, structure, or other commodities.
It therefore stands him in hand to be perfectly honest
himself and to know his man well. If his percentage is
not too small and he is " wise as a serpent and meek as
a lamb," he may come out of the deal free from litigation
and strife and not so badly broken up from wear and

figured. Contractors galore have died in the county poor
house, built, perhaps, by their own hands, and if any of
them did business on a $125 per cent, for a $10,000 struc
ture they are entitled to no sympathy, except perhaps
they furnished the materials, made a profit on them,
worked on the job, drew pay, and the $125 was the per
cent, on journeymen furnished by them by the day.
Now, considering the eight questions of " M. J." in

the July issue, I can say for the first query that a con
tract should embody each and every item required for
the job, whether particular mention is made of it or not.
2. All staging, shores, stays, bolts, rods, crabs, tackle,

jacks, chains, &c, used during the construction of the
work and not incorporated in the contract are tools,
and are usually furnished subject to damage or break
age, and paid for at a certain price per diem or for the
period during which they are used.
3. I always have a certain daily pay for my services,

and no man ever said I failed to earn it.
4. The office expenses, except perhaps on a very
large job, must come out of the general receipts, the same
as on architects' percentage.
5. Cash to meet bills payable and your percentage
when due on any labor or materials furnished or un
paid at certain stages of the work.
6. In regard to this question, as to whether or not
it is usual to withhold any part of the payment until
completion, the same as on contract work, I would an
swer that ordinarily it is.
7. The percentage on a job of $10,000 or more is, in

my opinion, governed by conditions, and may vary from
5 to 20 per cent.
8. As to the percentage varying according to the
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amount, I would say it is governed by conditions, but
all things being equal, I would say no.
Difficult, dangerous or very fine work sbould be paid
for accordingly. Tbe laborer is worthy of his hire, but he
does not always get it.

Trnn for Hall with Elliptic Celling.
From W. S., Walcott, Iowa.— I send herewith a draw
ing showing a truss suitable for halls, &c., with an el
liptic ceiling, and in this connection would state that I
have built two halls, both of the same size, 46 x 64 feet,
with a stage at the end. I have one of these trusses
every 8 feet, cross braced with 2 x 8's on the straining
beam to keep the building from swinging in the middle
by heavy winds. The pieces AAA, &c., are 2 x 6's,
running from one truss to the other and are suspended
by 3 x 4's, bolted on the truss and placed 4 feet on cen
ters. The studding are notched, %-inch, at x and X', to
receive the ribs, which are of % x 3 inch stuff. These
are bent and nailed on the 2 x 6's marked A A, &c., and
placed 16 inches on centers to receive lath, making a
very light, yet strong ceiling. The purlins are 6x8,

of obviating his trouble will be to dig a trench around
the foundation walls and sufficiently deep to serve as a
drain for the cellar. This can be done without very
much trouble, provided the vault is so placed that the
ground naturally slopes away from it. We very much
fear that anything he might put on the floor of the
vault would hardly meet the requirements of the case.
We shall be glad, however, to hear what our readers
have to say on the subject.

Are Mill Men Getting Careless?
From Wanderinq Wood Butcher, Shreveport, La.— I
have read with interest the letters of " C. E. G.," Fred
erick, Md., and " P. & N.," Loyal, Wis., in reply to " Ap
prentice Carpenter," and think they squeal before they
are hit, as their class of work is not referred to at all, as
I understand it, but only mill men who turn out dressed
and matched lumber are alluded to. Some of them are
without doubt more or less careless in handling their
machines, or in having them handled by incompetent men,
sometimes even boys whose minds are anywhere but on
their work. This I know from personal observation at

/
Truss for Hall with Elliptical Ceiling.

bolted under the principal rafter. There are three 2x6
rafters placed between every truss 2 feet on centers.
These trusses have given perfect satisfaction thus
far, and I send the sketch with descriptive particulars
in the hope that the matter may possibly be of interest
to some of the readers of the paper. I would like very
much to have Mr. Kidder say a few words in the way of
criticism regarding the construction of the truss. The
pitch of the roof is 10 inches to 1 foot, is covered with
%-inch sheathing and 5 to 2 red cedar shingles. The
drawing so clearly shows the construction employed
that further explanation would seem to be unnecessary.

Rendering Cellar Bottom Water Proof.
From Inquirer, N. J.— We have a vault which was
built for fire proof purposes and we are troubled, more or
less, with dampness in the interior. The stone in the
floor is about 2 feet deep, thrown in roughly with cement
run in around the stones. The vault is not in an in
closed building, but is covered with a good roof. The
hard brick of which the vault is built is thoroughly
painted outside, but the moisture from the ground seems
to come up through the cement floor, causing the vault to
be damp. What can we put on the floor so that the
moisture will not come through?
Kote.—With no desire to anticipate the suggestions
which we trust our practical readers will offer in reply to
the correspondent above, we would say that he has be
fore him a rather difficult problem, very much depending,
of coarse, upon the nature of the soil on which the
building rests. Probably the most satisfactory method

the mills and from experience in putting material to
gether. Quite recently I received four cars of material
from a large mill and the flooring and ceiling were evi
dently stuck in two different machines and mixed up in
loading. It was impossible to separate it in unloading
and we only learned the difference, when putting it up.
as it would not match. This, however, was not all. The
ends of every piece were shattered or so ill-shaped as to
be useless and had to be cut off and wasted at least 2 feet
on a piece. This was due to carelessness of the operator
in putting in and taking out the material at the machine.
As to the 2 x 4 stuff being sized down to 1% x 3%, I
would say that is the standard and is all right, for no
carpenter could put it together and do a smooth job if it
was not sized. There was, however, a time when lumber
came from the mills rough and could be relied upon as to
size and straightness, but not in these days, especially in
the South, where saw mill men are getting careless and
depend on the sizer putting the lumber in shape for the
market. This is particularly true of the small mills where
only rough timber is turned out.
I have just completed a job requiring several carload-"

of rough timber and it would be hard to say for what it
was intended in size—3 x 10-30 would measure at the
ends 4 x 11 and 2x8 and the center 5 x 12. Other piece-
would run the other way; 12 x 12 would measure 11 x
13% at one point and some other dimensions at another
point, and it would be out of square or diamond shape.
I have ordered timbers 12 x 16-42 and when I got them
they would measure 12 x 18 at one end and 12 x 13 at the
other. At the same time they would be out of square and
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crooked. A few months ago I ordered some timber for
railroad track scales, 12 x 18-44. The mill men who took
the contract to furnish it could not get the timbers in
their mill and had to hew them several times. Then I
had to counterhew them again before I could frame them.
Now, were these mill men not aware before they took the
contract that their mill did not have a capacity for such
timber, and why did they not so inform the purchasing
agent and let him place the order elsewhere? When
speaking of carelessness I think this is the rankest kind,
as well as an imposition to ship such material hundreds
of miles only to have it rejected and important work de
layed. lf those mill men were competent and careful
and understood the specifications, which were plain and
to the point, they could not only save trouble and money
for themselves, but their reputation also. As for botches,
they are not all made outside of planing mills, for I have
had Rome of those planing mill carpenters who in casing

Disston saw of this class, No. 120, and although it has
only eight points to an inch it cuts smoother than some
of those having ten points. I file my rip saw nearly
straight across. Just because a mechanic is a good work
man it does not necessarily follow that he understands
how to properly sharpen a saw, for I have known many
good workmen who could not file their saws in a way to
give the best results.

A Girl's Floor Plans.
From Annie M. Black, Wellington, Ohio.— I send
you a house plan of my own design, which my father
and myself would be pleased to see published some time
in the paper. He has taken Carpentry and Building
for 22 years, he being a carpenter by trade. He did not
see this plan until I had finished it. I made it for an
uncle, who thinks of building a home for himself. My

little cousin wanted his room in the " tail of the house,"

as he called it, and with the arrangement shown in the
plan. Perhaps, Mr. Editor, you do not publish plans, ex
cept when they are used or are drawn by experienced

GUESTCNAMBER
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SecondFloor.

First Floor

A Girl's Floor Plans.— Scale, 1-16 Inch to the Foot.

a window turned the stool cap upside down and fitted the

bottom sash into the rabbet and then said the frame was

too short. This planing mill carpenter told me he made
more frames and stuck more stool caps than I ever saw,
and had forgotten more about the business than I ever
knew. He was a carpenter belonging to my union, and I
felt a fraternal regard for him. so I called all the other
brothers of our union to see the job and to express their

views as to its correctness, with the result that the afore

said brother took his tool chest on his shoulder and left

in search of a pianing mill job.

Some Comment. on Filing; Saw«.

From N. A. B., Seville, Ohio.— In looking over some
of the back numbers of Carpentry and Building I noticed
in the issue for August, 1902,a letter from

" Young Chip "

in regard to filing saws. He says he files with the tool

pointing toward the point of the saw, and that older per

sons have told him it was all wrong. I desire to say that
for 50 years I have filed saws both ways, and have had
the best success with the file pointing toward the point of

the saw. It is difficult to file a tooth up to a sharp edge
when filing toward it, but in filing the other way you

bring it to a sharp edge. If there is a little wire edge,
and it is taken off wltu a file or whetstone it leaves the

edge all the sharper. It takes lots of practice and ex
perience to properly file a saw. For fine work in dry ma
terial I use a saw that does not require any set. I have a

architects. If, however, you do print others, I should
like very much to have this one printed when you can

do so without crowding out bettter material, and have

some of the readers criticise it for my benefit.

Beat Way to Connect Conductor to Root Gutter.

From B. B., Forest, Ohio.—We should like to know
the best way to connect a conductor to a roof gutter—that
is, whether or not it is policy to run the drop through the

cornice— as we have had trouble with the tube bursting

this winter, thereby causing a bad leak through the water

following the cornice back to the wall.
Answer. —The surest way to avoid leakage into the

building is to run the outlet, or gooseneck, out aver the

roof and offset back to the wall along the outside face

of the cornice. If, however, this method is not feasible
or acceptable, owing to the construction of the gutter, or

the appearance, the next best way is, first, to run a large

tube from the gutter through and to the lower edge of

the cornice, or wherever the conductor pierces the ex

terior face of the cornice, and then run the conductor out

let through this tube. The difference in diameters of the

tube and outlet gooseneck need not be large enough to

leave an unsightly opening when the conductor emerges

from the cornice. A perforated end board can be soldered

into the lower end of the tube, the tube being cut off and

the end stop conforming to the profile of the cornice, and

a hole being cut in the end board to nently fit the con
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ductor or gooseneck. Both the tube and the gooseneck
should flange out and be well soldered to the gutter.
This method provides for any leakage through the goose
neck by means of the outer tube, which, of course, would
conduct any such water to the outside of the cornice and
the building. Another comparatively safe method is to
construct that part of the conductor or outlet that passes
from the gutter to the outside of the cornice of heavy
sheet lead, which can be readily formed or bent to any
desired curve, and, being very soft or ductile, will allow
for considerable extension caused by ice without bursting.
In any case it is best to have the conductor terminate at
the top in an open head, or box, for receiving the water
from the gutter outlet, so that the outlet may be more
accessible and less liable to be choked with ice from the
conductor.

having 7 inches girth. In large shops, this counter flash
ing is made up in the shop, during slack times, in thou
sand feet quantities of IC and IX tin.

A Wrinkle In <uiIIiik Rooting Board*.
From H. M., Delton, Mich.—I have been reading Car

pentry and Building with much interest and find in its
columns many suggestions which are of assistance to me
in my work. I offer a " wrinkle," which, although it may
be old, has been found of much help on a barn job just
finished. We nailed some boards on one end of a saw
horse forming a sort of square, and then through them
bored holes and hinged in a piece of 2 x 4, making use of
a bench screw. When cutting roofing we would put in 15
or 20 boards, and by having one end even we could saw

making a Five-Pointed Star with the Steel Square.
From G. A. W., Vandergrift. Pa.— Replying to " C.

V. F.," who asks how to lay off a flve-pointed star with
the square: I would divide the diameter into five equal
spaces and then draw a second diameter at right angles
to the given diameter, extending it beyond the circumfer
ence equal to half the diameter as at 0 of Fig. 1. Draw
a line from 6 through 2, cutting the circumference at 6;

then 6 a will be the length of one side. Applying the
square, as shown, using 6 inches on the tongue and 21

9IDE0F1-.-SIK0
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Fig. 1.—Method Suggestedby " G. A. W." Fig. 2.—SchemeProposedby" D. P. B." Fi(t. 3.—ShowingtheStar Completed.

Making a Five-Pointed Star With the Steel Square.

the whole bunch with a cross cut saw, which was a great
saving in time.

Making a Concrete Porch Floor
From J. F. H., New Marion, Ind.—I desire to ask some

of the readers of the paper who have had experience in con

crete or cement work, the correct way to put down a con
crete floor on a porch, the size of the floor being 6 x 16

feet. What brand of cement is best for that kind of work,

and how should it be mixed? How much stone will it
take to a yard ; will surface rock do or should the stone
be quarried?

lUeaburing Tin Roonns.
From E. C. F., Overbrook, Kan. —Will you please in

form me what custom is employed in measuring tin roof
ing, especially when counter flashing is employed? For
example, a building is 25 feet wide, the roof of which
is to be covered with tin, flashing up against the wall 6
inches, with a counter flashing 7 inches wide—3 inches
into the wall and 4 inches down over the base flashing. Is
it customary to include the 7 inches of counter flashing
in the measurement, making the total width of roof 27
feet 2 inches, or would it measure only 26 feet wide? I
hold that the counter flashing should be measured in.
Answer. —As the counter flashing is usually made up
in the shop, cut on the large shears in 8 or 10 feet lengths
and bent on the brake, and painted before being placed
on the wall, the usual custom is to figure the roof 26 feet
wide, and figure so many lineal feet of counter flashing

on the blade, the blade shows the inclination of the
other side. I will add that a circle may be divided into
any number of equal parts by dividing this diameter into
as many equal spaces as is required in the circumference
and proceed, as shown in the sketch sent herewith.

From D. P. B., Itedford, N. P.—Answering "C. V.
F.," Knightstown, Ind., will say that to make a flve-
pointed star it is necessary to construct a pentagon.
Take, for example, a circle of 10 inches diameter and
divide the diameter into as many equal parts as there
are sides to a polygon. Erect an equilateral triangle on
the diameter, as shown in Fig. 2, and through each even
number, as 2, 4, &c, draw lines, cutting the circle in
the points 2, 4, &c From these points and at right
angles to A C, draw lines to the opposite part of the
circle. This will give the other points as B F, &c Hav
ing obtained the pentagon, draw the lines in the order
mentioned, namely 12, 2 3, 3 4, 4 5 and 5 1, all as
shown in Fig. 3. There is another way to get the pen
tagon by using 5 and 7 on the steel square, still an
other by using 36 degrees on each side of the diameter,
which may be obtained by using 12 on the blade and
8 9-16 on the tongue of the square.
I would say to " Old Subscriber," in the January

number of the paper that he may use this method to
some extent, as it will apply to any polygon. To use
the square lie should draw a square in the circle, as
shown in Fig. 4, then quarter the square, draw diagonals
and bisect the sides indefinitely. The method of angles
and radii is not too easy to handle with a square.
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LAYlNG OUT ClRCULAR ARCHES lN ClRCULAR WALLS.*—XX.
By Chables H. Fox.

IN
this chapter we shall consider the construction of
face patterns and templates together with the direc

tions for forming the separate stones which belong to
the work. Now in order to form the stones from the
smallest possible quantity of rough rock the outer face
is first taken as a plane surface, the plan of which is
taken oblique with the elements of the soffit. Take for

c" 6' of the plan. Square up the ordinates, equal in
length to that of the corresponding ordinates of Fig. 1S1.

and through the points giTen in B 1 2 C, &c, trace the
curves. Join B 6 and C c, and the face mold as re
quired to give the direction to form No. 2 stone may
be completed. In a similar manner may the patterns
as required for a smilar purpose at each stone be de
veloped.
Templates— The reader may perhaps assume that a
bevel containing the angle given in c & 6 of the plan will
be the correct one to transfer say, to the lower joint sur
face to give the direction for forming the oblique face,
upon which to mark the face mold just constructed.

Figs. 184and 185.—Two Other Forms of
Templates

Fig. 186.

Axi3OFWALL

Fig.
Fig.
Fig.

180.— Plan of Cylindro-Cylindrlc Arch.
181.—Right Section of Cylindro-Cylindrlc Arch.
182.—Diagram Showing Developmentof Face Molds.

Fig. 188.

Figs. 186, 187 and 1SS.—Diagrams Illustrating Practical
Application of Templates.

Laying Out Circular Arches in Circular Walls.

example the construction of the pattern as required in

order to give the proper direction to form No. 2 stone.

In Fig. 180 draw the plan & b of the oblique face, tangent
with the center element of No. 2 stone, and in Fig 181
divide the curves of right section, as shown in B 1 2, &c,

into any number of equal parts. Then parallel with the

center line from each point produce lines, as 1 1', 2 2', &c,

to meet the oblique line of the plan, as shown. To make

the explanation as clear as possible the line c" 6' of
Fig. 180 has been drawn parallel

.
with that of & b.

Now in Fig. 182 set off c" 2' 1' B, &c. equal with the
corresponding projections as given at the oblique line

• Copyright, 1902, by Charles Horn Fox.

Such, however, is not the case, as the angle, as given
in the plan, is that obtained only at horizontal planes
parallel with or drawn through the points B C of No. 2
stone. To obtain the proper angle, we first ascer
tain the true length of the line, as B 6 of Fig. 181. To
do this proceed as follows : Square with the center line
through the points B c' of the plan draw c 6, B 5.
Now in Fig. 181 square up 6 5 and c 6, equal in length
to that given in the corresponding projections of the plan.
Join B 5 and C 6 and the true length of the projections
may be obtained. Or similar constructions may be
made in the plan as follows : Square up 6 9 of Fig. 180,
equal to that of 6 9 of Fig. 181, join B 9 and the true
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length of the projection B 6 of Fig. 181 may be obtained.

Now to construct the template: In Fig. 183 set off
C c equal with c 6 of the plan, then square over c 6 in

definitely. Now with C as center and with C 6 of Fig.

181 as a radius cut the line c 6 in 6 : join C 6, and the

template as required to give the proper angle at the

upper joint surface may be projected. In a similar man
ner, as shown in Fig. 185, set off B 6 equal with 6 5 of
the plan, then draw the right angle a b 5; then with

B as center and B 5 Of Fig. 181 as radius cut the line
in 5: joining B 5 gives the angle as required at the
lower joint surface of No. 2 stone.
In addition to this bevel, another is required to give

the angle which the surface of the face may make with

that of the joint surface. In Fig. 181, square with the
joint line B b, draw c 7, then parallel with the center

or point, at the lower arris of the soffit, at which to
apply the joint mold of the lower joint surface. Then
at the exterior surface, to the direction as there given
by the joint patterns, mark the mold developed for the
surface in question. This completes the direction as re
quired in order to form the stone. If the face is " rock,"
the pitching line is at once obtained, and if clean, the
face surface may to its direction be readily worked.
Now to form No. 2, work first the lower joint surface.

Mark upon this the cutting line of the soffit surface. To
this apply the bevel, Fig. 185, and transfer the angle
6 B 5 correctly. Now square with the joint surface draw
a line, as that represented in 7 c of Fig. 181 and in dc
of Fig. 187. Parallel with the soffit line, as B b' of Fig.
187, drew d c. To these lines apply the template, Fig.
184. Now gauging back at c a distance equal to that

Fig. ISO.—IMan of Cono-Cylindrlc Arch.
Pig. 190.—Right Section of Cono-Cylindrlc Arch.
Fig. 19).—Right Sectionat Crown of Arch.
Fig 192.—Diagram Showing " Batter " of Outer Face.

Fig. 193.—Diagram Showing Developmentof Soffit Molds.

Laying Out Circular Arches in Circular Walls.

line draw c c' and 7 7'. Now at the plan square with

the center line draw (f 7'. In Fig. 181 set off 7 8 equal
to the length given in 7' 8 of the plan ; join c 8, and the

true length of the line may be obtained.
Now in Fig. 184 set off c & equal with 7 8 of the

plan, then with c as center cut the right angle b & 8 in

8 ; join c 8, and the template required may be completed.

Now to form the stones, first taking the springer.
Having as directed above for the similar operation ascer

tained the plan of the oblique face, corresponding to that
given in the line C 6, Fig. 180, of No. 2 stone, set a bevel
to the angle as given at the plan. Mark the angle upon
the cut surface of the lower joint of the stone. Then
rough off the face to the direction thus given, and apply
the face mold. To its direction form the soffit. joint
and exterior surfaces, as for an ordinary arch stone in
a plane surface wall. Commencing at the upper joint
surface, mark there the mold developed for the surface in
question. This gives a point at which to apply the soffit
mold of No. 1 stone. This in its turn gives the direction

given in d, the point may be obtained in c at which to
draw a line " out of wind " with that given at the lower
joint surface by the template of Fig. 185. Rough off
the face to the direction as given by the lines in question,
and upon the face mark the mold developed for No. 2.
The stone may now 'be completed in the manner No. 1
may be formed, after the application of the face mold.
The key, together with the stones adjacent to it, may be
formed in a very expeditious manner by making use of
Nos. 1 and 3 bevels in the manner shown in the diagrams.
Figs. 186 and 188. The construction of these templates
is shown in Fig. 173.
We next come to the cono-cylindric arch, which Is

in effect a cylindric arch in a " batter " circular wall.
The angle of the batter of the face is shown by A G of
Fig. 192; that is. the batter of the face of the arch from
the springing to the crown of the exterior surface equals
the horizontal distance as given at o A of the diagram.
Referring to Fig. 189, O'AL represents the base of plan
curve as given at the spring line represented in O L of
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Fig. 190, and represents the concave face of the wall.

In Fig. 190 is shown the right section of the arch, A L,

B K, C J, &c, representing the joint lines.
To find the plan of the curves of intersection of the

soffit surface with that of the conical surface of the outer

face of the arch proceed as follows: Parallel with the

base line O L of Fig. 190 draw B B, C C, &c, meeting
the face line A G of Fig. 4, as shown, in the points B C,

&c Then parallel with the center line O G draw B B',

C C, &c, of Fig. 192. Then with point O of the base
line as center rotate the points into the corresponding

points of the center line of the plan. Now with the

point O' of Fig. 189, with which the plan curves may be

drawn, as the center, draw the arcs B B', C C, &c, of the
plan. Then parallel with the center line O G, from the

points ABC, &c, of Fig. 190, draw A A', B B', C C, &c,
meeting the arcs as shown in the points A' B' C, &c, of
the plan. A curve traced through the point in question
gives the plan of the intersection of the surface of the

soffit with that of the outer face of the wall. In a similar
manner may the points 1 K, &c, be found, which gives
the plan of the intersection of the joint surface with that
of the batir outer face. It may be stated that the plan
curves of the joint lines will, if produced, pass through
the point O' of the plan.
Now to develop the soffit patterns proceed as follows :

In Fig. 193 draw h r indefinitely ; then set oft h i p, &c,
equal with the length of the arcs E D C, &c, of Fig.
190. Square with h r draw e h E, d i D, c p C, &c,
equal respectively with the corresponding projections of
Fig. 189; through the points obtained in o 6 c, &c, and
in A B C, &c, trace curves, as shown, which will com
plete the soffit patterns required.
To develop the joint molds, say for No. 3 stone,
proceed in the following manner : In Fig. 194, at
the right line I I, set off I 3 D 6, &c, equal with
the corresponding projections of Fig. 190. From
each point obtained square over lines, as shown;

then set off I I* 0 I", 3 3' m 3", &c, .respectively equal to
the corresponding projections of the plan. Tracing curves
through the points I' 3' D', &c, gives the outer face line ;
in a similar manner tracing curves through the points
I" 3 D", &c, gives the inside face line. As may be noted,
we have in the diagram, Fig. 194, shown the developed
molds as required to give the direction for forming the
face surfaces of No. 3 stone. In a similar manner may
the molds as required at Nos. 1 2, &c, stones be de
veloped.
To work the stones we first form them as for the

cylindro-cylindric arch, as directed in connection with the
preceeding diagram. Then applying the patterns cor
responding to those of Fig. 194 to the joint, soffit and ex
terior surfaces, the stones may very readily be brought
to the proper shape or form.

Colored Brick.

There has been during the past year or more a very
marked tendency to the extensive use of plain red brick
in some of our large cities, and we have frequently been
asked whether in our opinion bricks of other colors have
had their day, or, in other words, whether the better
class of architects who are now using red brick in many
of their buildings will abandon entirely other colors, says
a recent issue of the Brickbuilder. Our opinion, based
upon knowledge gathered from visits to the offices
throughout the country, is that the particular style of
brick is influenced a good deal by the prevailing fashions,

but that in no case do we find an architect ready to say
that he would be satisfied under all conditions with any
one style or color. While very many red bricks are being
used, the demand for the best of other colored bricks has
increased considerably, and we have yet to hear of a sin
gle firm which has restricted its work to the use of red
brick. On the other hand, many who have used red brick
to a large extent for a year or more are again using other
colors in some of their more important work. A few
years ago a certain style of rough brick was manufac
tured for use in one of the buildings of Harvard Univer
sity. The design called for a wall with a great deal of
texture, and this was so admirably supplied by the rough

dark burned clay that for some styles of buildings the
so-called Harvard brick has been very generally adopted.
Like all good things its use developed in time into a fad
and was carried to excess, but we believe it is fair to
say, however, that in very many cases the plain red brick
has been used as a substitute for stone rather than as a
substitute for brick of other colors, and that the demand
for the varied colors has steadily increased year by year.
With the present tendency to introduce color into our

architecture, and we believe this to be no passing fad, we
feel certain that our best architects will continue to use,
as they have in the past, bricks of those colors which have
a dignity and fitness for special purposes. It would be
idle to specify these colors, for the reason that it is not
our purpose in answering these questions to provide a
palette from which the architect may choose. We will,
however, venture the opinion that well-made clay brick of
any of the standard colors or shades now used will in the
future find a greater market than has existed in the past,
and that no color or style of brick will be adopted to the
exclusion of all others.

♦<-•

Test of Reinforced Concrete Floors.

Some very interesting fire tests to determine the
merits of different kinds of building materials are being
conducted for the Building Department of New York
City by Professor Ira H. Woolson of Columbia Univer
sity. One of these tests on a reinforced concrete floor
was made the first week in August, a brick furnace,

15 x 15 feet in size, being built for the purpose. Across
the top was constructed a reinforced concrete floor, on
which was placed a mass of pig iron, making a weight
of 150 pounds to the square foot. A fire was started ln
side the furnace and allowed to burn under the flooring
for a period of four hours, causing an average tempera
ture of 1700 degrees F. A stream of water from a fire
engine was then directed on the red hot celling. The
following day more pig iron was piled on the flooring, un
til the approximate weight amounted to 600 pounds to the
square foot, when it was found by testing with a level
that the floor bad sagged less than 2 inches. In one
small place the iron reinforcements had broken through,
but this, according to Professor Woolson, was due to
rain having soaked the flooring on the day before, and
when the fire was started the generated steam caused the
fracture.

• 1»

Cypress Finish.

It has been remarked that cypress " is not a substi
tute for white pine," says an exchange. No; and, rela
tively speaking, for about the same reason that wool or
silk is not a substitute for cotton. For after making all
due allowance for the high qualities for which white pine
is noted, including prices, it remains that as a finishing
material its claims are largely comprised in the ease with
which it is worked. It is not at all adapted to purposes
of natural finish, and if painted the principal thing to
commend it for that purpose over other much cheaper
woods is in the working of it. And even In this respect
cypress suffers little, if anything, by comparison. White
pine retains the favor of a certain class of the community
for much the same reason that young men pursue the
political bias of their sires. There is about as much
serious thought and no more analytical consideration be
stowed upon the merits of the matter in the one case
than in the other.
While white pine interior finish is best painted, it is

a positive sin to hide the natural beauties of cypress.
Cypress requires no disguise and is improved by none—
neither paints nor stains—and for the same reason that
the lily needs no adornment. " Beauty unadorned is
adorned the most." It is easy to run a jack plane over a
white pine board, but nature has done for cypress what no
other wood can boast— invested it with. every honest
virtue essential to easy working, general utility, dura
bility and ornnmeiit. There is no finishing wood of
equally moderate cost that can approach cypress as an
embodiment of so many and equal native virtues. The
whole world has an opportunity of verifying these
facts for itself at the World's Fair in St. Louis.



C.AEl.BNTBIand Buildi.no,
SBPTIMMB.1904. 203

WHAT BUILDERS ARE DOING.
REPORTS

which have reached us during the past month
indicate a continuance of the activity in the building
line which has been in progress for several months.

Here and there the volume of business is somewhat less than

a year ago, but in the majority of cases the amount of work

under way shows a gratifying increase, especially in the

smaller cities and towns. As we have noted on sev

eral occasions an unusual degree of activity has prevailed

in the Borough of Brooklyn, New York and in many of the

cities on the Pacific Slope. The lull in building operations

in the Borough of Manhattan is readily traceable to the
present labor situation, which at the hour of going to press

shows little prospect of immediate adjustment. Taking the
country over, however, the outlook is encouraging, and the

volume of business for the entire year should aggregate a

total which will compare favorably with previous years.
Buffalo, N. Y.

The membersof the building trades have been fairly busy
during the summer, and, judging from the number of permits
issued by the Building Department, the season will continue
to show an encouraging degreeof activity. According to the
figures of Deputy Commissioner Rumrill there were 226 per
mits issued in July for building improvements estimated to
cost $722,395, while in July of last year only 170 permits
were issued for improvements involving an outlay of
$438,943.
The annual outing of the employees of the Bureau of

Building occurred in July just too late to make any refer
ence to it in our last issue. About 80 employeesand their
friends went down the Niagara River and around Grand
Island. The event of the day was a ball game at Edge
Water, the umpire being Deputy Commissioner of Building
Henry Rumrill, Jr.

Chicago, 111.
The value of the building improvements for which per

mits were issued during the month of July aggregated a
larger total than for any corresponding period in the past
12 years. According to the figures of the Building Depart
ment there were issued permits for 623 buildings having a
frontage of 16,298 feet and involving an estimated expendi
ture of $3,765,000,as against 548 buildings having a front
age of 15,724 feet and costing $3,191,790 in July of last
year.
The figures for the first seven months of the year also

make a very gratifying showing when compared with the cor
responding period of last year. Permits were issued for the
construction of 3915 buildings having a frontage of 104,781
feet and costing in the aggregate$22,614,010. While in the
first seven months of 1903 permits were taken out for 3502
buildings having a frontage of 98,184 feet and costing $20,-
210,050, this being an increase of 413 buildings, 6597 feet
of frontage and $2,403,960 in valuation.

Kansas City, Mo.
Contractors and builders are for the most part busily

engaged, and the amount of work projected in July of the
current year shows a gratifying increase as compared with
the same month a year ago. According to Suprintendent of
Buildings S. E. Edwards there were 388 permits issued for
building improvements, having a frontage of 6132 feet and
estimated to cost $867,565, while in July of last year the
value of the improvements amounted to $828,890, thus show
ing an increase of $38,675 in favor of July of the current
year.

Los Angeles, Cal.
Construction work in Los Angeles keeps about even,

running about $1,000,000 to the month. During July the
activity of the first half of the year was continued. The
building permits were in excess of 500, the bulk of the new
work undertaken being for a smaller class of buildings.
Large expenditures have been made in the improvement of
office and store buildings in the down town district. lt is
noticeable that during recent months no permits have been
taken out for buildings exceeding$50,000in value. During the
last six months about 100 brick buildings have been under
taken, the average value of these being about $12,000. Two-
story houses and one-story cottages continue to be the most
prominent features of the building movement. The con
struction of apartment houses and flats has fallen off, and it
is given out that for the time being this sort of building has
beenoverdone.

Minneapolis, Minn.
The amount of new work projected during the month of
July shows a slight falling off as compared with the same
month a year ago, although in July, 1903, more permits
were issued than in any corresponding month since the
boom years of 1889 and 1800. According to the figures of
the Building Department there were 383 permits issued in
July of the current year calling for an estimated outlay of

$466,615, while in July of last year there were 387 permits
issued for building improvements costing $520,040.

New York City.
While the developments in the labor world have been

such during the past month as to tie up more or less work,
yet there is a considerable amount of building in progress,
this being more noticeable perhaps in the Boroughs of
Brooklyn and the Bronx. In the latter section of Greater
New York plans were filed in July for 173 new buildings
estimated to cost $3,617,500, whereas in July of lasl;, year
plans were filed for only 87 new buildings estimated to cost
$484,755. The value of new buildings for which plans were
filed in the first seven months of the current year were $12,-
913,800, which is nearly twice the value of the building im
provements for which plans were filed during the entire
12 months of 1903, the total for that period being $6,792,864.
Of the 495 buildings for which plans were filed in the Bronx
during the first six months of this year, 237 are frame
structures, 122 brick tenements, 11 frame tenements and 61
brick dwellings.
Taking the figures for the Boroughs of Manhattan and

the Bronx, the two sections which are usually associated
together, it is found that for July 269 permits were issued
for building improvements costing $9,495,225, against 218
permits for buildings costing $7,967,605 in July last year.
Since January 1 1864 permits have been issued in the

Boroughs of Manhattan and the Bronx for building improve
ments estimated to cost $61,401,535, as against 1158 per
mits for buildings involving an estimated outlay of $54,815,-
360 in the same time a year ago. These figures do not cover
the cost of alterations and repairs, which were $7,616,667and
$8,256,246, respectively.
In the Borough of Brooklyn the remarkable degree of

activity, to which reference has previously been made, con
tinues, and for July there were 834 permits issued calling
for an expenditure of $5,964,288,as compared with 560 per
mits involving an outlay of $2,144,000 in July of last year.
The figures for the period covered from the first of January
of the present year up to the middle of August show 3340
permits to have been issued for building improvements esti
mated to cost $23,162,668, whereas in the corresponding
period of 1903 there were 2296 permits issued for buildings
costing $13,833,152.

Oakland, Cal.
There is now more building being done in Oakland and

in the adjoining towns of Berkeley and Alameda than for
any corresponding season within the last ten years. Not
withstanding the fact that many people are out of town
during the summer months, there is an actual scarcity of
residences for rental purposes, and, with the opening of the
public schools, it would seem that the building activity will
become even greater than at present. A large number of
two-story dwellings and six and seven room cottages of
Colonial and Spanish pattern are under way in Alameda.
A good portion of the building reported in Oakland and the
adjoining towns seemsto be due to the overcrowding in San
Francisco and to the constantly increasing rents charged in
that city.

Portland. Ore.
Building contracts are being steadily let, although this

is the vacation season and is usually considered light in the
building trade. Flats are going up on both sides of the river
and it looks as though this class of dwellings has become
permanently popular. Rents for flats range from $30 to
$65 per month, according to the number of rooms, the prox
imity to the business center, &c During the last week of
July permits for five sets of flats, ranging in cost from $3500
upward, were issued. There is also a good demand for ware
house rooms in the wholesale district, and builders are ar
ranging to put up several large warehouses to supply this
demand. The most costly residences so far planned for this
year will be erected by C. F. Adams on Flanders street at
a cost of $20,000, the contracts having just been awarded.
Building progress in the business portion of the city has
been satisfactory during the past month. The weather has
been favorable, and material and labor have been plentiful.
Contractors are hurrying work in order to get all the princi
pal structures roofed in before the fall rains begin. It is
alleged that construction work now costs approximately
10 per cent. less than it did a year ago. During the last
few months there has been a pronounced advancement in
the building of medium sized hotels. Most of the new hotel
buildings are six-story structures, averaging about 100 rooms
each. Two of these hotels have just been completed and
another is now under way.

San Francisco, Cal.
The building contracts filed in San Francisco during
July numbered 247, aggregating $1,763,939 in value. This
consisted of $1,053,771 for frame buildings, $486,687 for
brick buildings and $223,481 for alterations. Construction
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in the city is now at its hight, the figures for July having
exceededthose of any other month for years, with the single
exception of May, 1904, which exceededthe July figures by
only $5000. During the first week of August 66 building
contracts were filed, giving a total valuation of $325,963.
Plans have beenprepared by Mooser & Bolles for a residence
for Charles Carpy, president of the French Bank, located
on California and Scott streets, to cost $30,000, and a sim
ilar amount is to be expended in the remodeling of the
United ReaJty Company's building on Ellis street. A three-
story and basement flat building is to be erected by Max
Abrams on Howard street at a cost of $17,000, and a large
amount of smaller building is also to be undertaken.
The city authorities of San Francisco are now consider

ing the matter of amending the building laws so as to permit
of the construction of concrete steel structures. There is
much opposition to the proposed amendment, which will not
be adopted without careful consideration.

Seattle, Wash.
Plans which were held in abeyance early in the year

for various causes are now being completed and a number
of valuable contracts will soon be let. Several structures,
ranging in cost from $15,000 to $60,000, are expected to be
started during August. Excellent progress is being made on
the buildings now. under way. On the Alaska Building the
steel work is now completed to the eleventh story. On the
Post-Intelligencer Building the workmen are now putting the
finishing touches on the third story. The seven-story Hotel
Stander is nearing completion and will be ready for occu
pancy about September 1. N. J. Niquist has had plans
drawn for a four-story apartment house on the corner of
Fourth avenue and Olive street, which will cost when com
pleted about $25,000.

Tacoma. Wash.
During the month of July a total of 132 building permits

were issued, these reaching a total valuation of $135,988,or
$10,000 more than for the same month of 1903. The bulk
of the permits were for dwelling houses averaging about
$1500 each in cost. Four brick buildings were undertaken
at a total cost of $26,700. The other work included, besides
additions and repairs, two churches, one store, one public
hall and a number of smaller buildings. The trend of build
ing seemsto be toward medium cost residences for the labor
ing classes.

Washington, D. C.
The report of Building Inspector Ashford to the Com

missioners of the District of Columbia shows that during
the month of July 366 permits were issued for building im
provements estimated to cost $625,605, and for repairs a
total of $116,991,making the aggregate$742,596. The per
mits cover 153 brick buildings, 15 frame buildings and 47
sheds. For the same month last year there were 371 permits
issued calling for an estimated outlay of $682,758.
The Master Builders' Association of the District of Co

lumbia recently held its annual meeting in the Corcoran
Building, electing officers for the ensuing year and receiving
the reports of the various committees. The attendance was
large and representative, and much satisfaction was ex
pressed with the work of the association.
The officers elected for the ensuing year were as follows :

President, Samuel J. Prescott: vice-president, James L.
Parsons; secretary, George C. Hough, and treasurer, James
L. Marshall. The above, with William E. Spier, Joseph
Richardson and John McGregor, constitute the Board of
Directors.

LAW IN THE BUILDING TRADES.

CONDITION PRECEDENT MUST BE COMPLIED WITH.

Where a building contract makes a certificate of the
architect, that the contractor is not properly fulfilling
his contract, and that a termination of same is war
ranted, a condition precedent to the right of the owner
to terminate the contract, the condition must be strictly
complied with, and it is incumbent upon the owner, on
terminating such contract, to show performance of such
condition, or a reason for its nonperformance. —Whute
vs. Mitchell (Ind.), 65 N. E. Rep., 1061.

LIABILITY FOB LIENS OF ORIGINAL CONTRACTOR.

Where one, who was on the bond of a contractor,
agreed with the latter and the owner of the building, to
complete the work and to receive the compensation, thus
being released from liability for the delay of the con
tractor, he became the assignee of such contractor, and
his right to the amount due on the completion of the
work was subject to lien that had been perfected against
the original contractor. —Smith vs. Schile, 80 N. X. Sup.
Rep., 1078.
Where an arbitration clause in a building contract

provides for reference of disputes to architects, giving the
firm name of the architects, a member of the firm, whose
name is not in such firm name, who was the architect
in charge of the work, and recognized as such by both
parties, is a valid arbitrator, and his finding, acting for
the firm, is binding on the parties.—Wymard vs. Deeds,
21 Sup. Ct. Pa. Rep., 332.

WHEN OWNER IS NOT LIABLE ON AGREEMENT TO PAY MOBE

THAN CONTRACT.

Whore a person was employed to build a house for a
fixed sum, and it appeared before completion of the
house that be would be unable to comply with the con
tract without loss, and he was told by the owner to com
plete the building and the difference in cost would be
paid him. the agreement to pay the additional sum was
without consideration, and not enforceable.—Willingham
Sash & Door Company vs. Drew (Georgia), 45 S. E. Rep.,
237.
WHEN OWNEB CAN ENTER ADJOINING PREMISES.

Whore the owner of a building entered into a con
tract with an adjoining owner, allowing him to enter on
his premises and remove the wall to his building, for the
purpose of erecting a new building on the adjoining lot,
and tho work was done in so careless a manner that in
jury resulted to his building, no right of action for such

negligence would arise against the person employed by
such adjoining owner to do the work.—Cobb vs. Clark
Company (Georgia), 45 S. E. Rep., 305.
BUILDING CONTRACTREQUIRES CLAIM IN WBmNG.
Where a building contract required a claim in writ

ing to be presented to the architect by the contractor for
any act, neglect or default of the owner or architect, oc
casioning delay in the completion of the work, such pro
vision did not apply to extra work, which the contract
or was required to perform, and to which he assented on
proper demand for same.—Reardon vs. Cushine (Min
nesota), 96 N. W. Rep., 1126.

ACTION BY CONTBACTOBON A BUILDING CONTBACT.
Where in an action by a contractor on a building con

tract, it appears that he abandoned the work, unless he
has completed the building without any omissions so
substantial as to call for damages, he is entitled to noth
ing on the ground of substantial compliance, save in sub
ordination to the contract permitting the owner to com
plete the building at the expense of the contractor —
Rowe vs. Gerry, 83 N. Y. Supp. Rep., 740.

QUESTION OF FINAL PAYMENT ON CONTBACT.
Where a building contract provided that the final pay

ment should not be made until the buildings were com
pleted, " with a full release of liens," the delivery of the
release of liens is a condition precedent to the contractor's
right to recover, unless it is shown there are no liens to
be released.— Titus vs. Gunn (New Jersey), 55 Atl. Rep
735. '

TIME FOB COMPLETING FOUNDATIONS.
Where a contract for the construction for a certain

foundation fixed no time for the completion of the work
the work must be completed within a reasonable time —Lang vs. Menasha Paper Company (Wisconsin) 96 N
W. Rep., 393.

Among the lmprovements contemplated in the lower
part of New York City is a 12-story office and bank build
ing, which will occupy a sjte at the northeast corner of
Broadway and Beaver streets. The building will have a
frontage on Broadway of nearly 74 feet and a depth of 51
feet and 31 1-3 feet. The facade of the structure will be
of limestone and granite, and there will be ornamental
bay windows and terra cotta trimmings. The building
will cost in the neighborhood of $225,000, and will be
erected in accordance with plans prepared by Architect
Ernest Flagg for the Produce Exchange Bank.
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Sheet Metal Decoration for Theaters.

The use of stamped sheet metal for theater, opera
house and hall decoration has been found especially ef
fective in the formation of proscenium arches, stage
fronts, opera boxes and balcony fronts. In the accom
panying illustration we show the balcony front, pro
scenium arch and a portion of the ceiling of the opera
bouse at Carlisle, Pa., which is a good example of the
decorative possibilities of sheet metal designs as applied
in this class of buildings. The stage opening in this case
is 27 feet wide and 23 feet high ; the face and flare of the
jambs of the arch are 3 feet 6 inches wide, and the cor
nice head and paneled frieze are 3 feet 6 inches high.
The outside of the arch is finished with sheet metal
fluted columns, 8 inches in diameter, with base and capi
tals supporting a paneled frieze and soffit and cornice
head.
Carlisle is one of the most prosperous of the smaller

cities in the beautiful Cumberland Valley of Pennsyl
vania, and the opera house referred to is one of the best

it can be applied over wood or plaster walls, and it is
as easy of application to old buildings as to new struc
tures. The company has provided the interior finish for
a number of other theaters and opera houses, including
the opera house at Oneonta, N. Y. ; the proscenium arch
and interior finish in the auditorium of St. Michael's
Hall, Baltimore, Md., and its material is also in use in a
number of churches througout the country. It has just
issued a fine illustrated catalogue covering this branch
of its manufactures.

Cleaning Stone Work and
Brick.

Fronts of Pressed

In describing the best method of cleaning stone work
of smoke and mold a recent issue of the Painters' Maga
zine suggests the application with a long handled fiber
brush of a strong solution of caustic soda or pearl ash,
which is permitted to remain about 15 minutes and is
then thoroughly removed with one or more washes of

Sheet Metal Decoration For Theaters.

examples of such buildings to be found in that part of
the country. The main auditorium, as well as the pro
scenium arch and balcony front, is finished with the
well-known Rococo celling design of the Berger Mfg.
Company, Canton, Ohio. The building also contains a
number of business rooms, offices and lodge rooms, all of
which are finished with Berger's sheet metal decoration,

the particular design in each room depending upon the
use of the same. The management of the opera house is
enthusiastic in praise, not only of the decorative features
and the highly artistic finish secured, but of the fact that
sheet metal, as shown in this work, represents the most
permanent and durable construction material which could
be secured for such use. Moreover, the sheet metal finish
adds to the safety of the structure and its fire proof qual
ities.
It is pointed out that the classified designs in metal
ceilings and side walls of this concern are especially
suitable for use in theaters, opera houses and large halls
where decorative effects are particularly desired. The
embossing of its plates is brought out sharp and dis
tinct, presenting in bold relief the distinctive decorative
features of the design, which effect is almost impossible
to obtain either in plastic, stucco, staff or any other com
position, cost considered. The sheet metal finish costs less
and is lighter in weight than other materials. Moreover.

clear water, for which purpose a hose and a stiff broom
will do good service.
To clean finished marble mix with enough water to

make a creamy paste 5 pounds sal soda, 2^ pounds bolted
whiting and 2% parts powdered pumice.- Apply this to
the surface and rub with any suitable brush, then wash
off with soap and water, and finally rinse.
Builders' acid, a mixture of muriatic acid and water

in equal parts, is used to remove the spots of mortar on
brick work, and is also recommended for removing efflor
escence on brick, but it is scarcely the proper means of
renovating or removing discoloration from smoke or age.
At any rate, the acid solution must be followed up by
rinsing with clear water, or the bricks will darken to a
great extent. A thorough scrubbing with soft soap and
water, to which a little ammonia has been added, is the
best cleanser for pressed brick. Final rinsing with clear
water, of course, is necessary.
To make the brick look fresh and new, however, a

wash of the following composition will be of service : One-
half pound of good animal glue, soaked in water and
then melted in water, say, 8 gallons in all, to which add 1
ounce of bichromate of potash in solution and 10
pounds dark Venetian red and enough yellow ochre to
give the desired effect. This is applied as thin as possi
ble with a large wall brush.



266 CARPENTRY AND BUILDING. September, 1904

Asbestos.

In the important work of protecting life and property
from fire, says an exchange, there is a growing apprecia
tion of the value of asbestos and a constant increase in
its use. It has a combination of properties unlike that of
any other substance found in nature. No other product
as yet discovered could take its place. It has been called
mineral wool, and also the connecting link between the
mineral and the vegetable kingdoms. After the fibers of
asbestos have been separated from their mother rock they
have a fluffy softness and whiteness much like that of
wool or cotton, and by a process very similar to that of
ordinary weaving they are converted into cloth. It is a
cloth, however, which, owing to its mineral origin, is im
pervious to fire, and herein lies its value. It is more and

A New Interlocking: Steel Sheet Piling.

The increasing cost of timber is making more general
the substitution of steel piling, most of the forms of
which are built up of standard structural steel sections
now rolled by the steel mills. Important advantages of
the steel sheet piling are the saving of time, labor and
cost, but particularly in available space, for in order to
i'liild a cofferdam from timber it is necessary to sink two
separate lines of piling, connect them with planking,
separate them with beams and tie them with through
rods or braces, filling the space between with clay.
Steel angles, beams, channels and zees are now rolled as
long as co feet, so that it is possible to use sheet metal
piling in place of timber even where it is necessary to
sink it to a great depth. The metal sheet piling described
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A New Interlocking Steel Sheet Piling.

Fig. 4.—A Partition JolDt.

more extensively used in this country for fire proof cur
tains, for firemen's helmets, jackets and leggings, and for
gloves and shields for men working at the mouths of fur
naces. The texture of the fabric resembles that of can
vas, so it is too coarse, as now manufactured, for such
delicate materials as those of lace curtains and women's
dresses, for which its use has been suggested, isut an in
teresting way in which it is now utilized is in the work
of surgeons in making splints and dressing wounds. (Jot-
ton and wool must be specially treated to be rendered
absolutely clean and antiseptic, while asbestos is nat
urally so.

+-—

A report which has just been issued by the Insurance
Engineering Experiment Station, in charge of Prof.
Charles I.. Norton, deals with the subject of protection
of theaters. The matter consists essentially of sugges
tions for the prevention of loss of life and property by
fire in theaters and public halls by methods which may
:ilso be applied to school houses, churches, &c.

in this article is intended to replace the double wall con
struction just referred to with a single interlocking wall,
the members of the piling being interlocked at the timo
they are driven. .
This piling is made of a series of units, as shown in

Fig. 1, consisting of a zee bar riveted to one side of the
plate and an angle riveted to the other, with a separating
strip between the angle and the plate of a thickness to
admit the leg of the zee between the longer leg of the
angle and the plate. Corners are made by fitting the
angle edges of two units together instead of fitting a"
angle and a zee, and it is necessary for such members to
have angles on both edges, as shown in Fig. 3, if it is
desired to reverse the sequence of angles and zees. Junc
tions of dividing partitions with the main wall are made
as illustrated in Fig. 4. In general, standard piling wi!l
consist of 4-inch zee bars, 6x3% inch angles and 15-inoli
plates, all % inch thick and of any required length.
A fortunate feature of this form of steel sheet piling
is that when driven in ordinary soil, such as clay ami
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quicksand, enough of it works into the joints to make
them practically water tight. Where the soil is of such a
gravelly character that it will not calk the seams, or
when the piling is driven in clear water, a strip of soft
wood is inserted in the angle where the piles join, as
shown in Fig. 5, and is held there by zee bar clips bolted
5 feet apart. The wooden strip swells when wet and
makes a water proof joint.
It is said that this piling can be pulled and redriveu

a number of times, and when it has outlived its useful
ness can be sold at a high scrap value. It is driven with
an ordinary pile driver, a block or cushion being inter
posed between the head of a member and the hammer of
the pile driver.
Piling of this character is adapted to the construction
of retaining walls, foundations, cofferdams, submarine
work and to parts of mine shafts where quicksand and
water are encountered. In erecting buildings where one
foundation is to be excavated considerably below that
of an adjoining structure, the sheet piling can be driven
close to the foundation of the old structure, effectively
preventing the weakening of that foundation by adjoin
ing excavation and making it unnecessary to build heavily
braced sustaining walls for the new structure. In such
a case the steel sheet piling would remain in position
permanently.
The piling described is the invention of H. Wittekind,

a Chicago engineer, formerly associated with Jenney &
Mundie, and is manufactured by the H. Wittekind Inter
locking Metal Piling Company, Cable Building, Chicago.

New Publications.

The Oil Engine in Building Contruction.

In the work of erecting steel buildings the oil engine
has become a valuable adjunct to provide power for com
pressing air for the operation of pneumatic tools, espe
cially riveters. On account of the dangerous nature of
its fuel a gasoline engine would not be permitted on such
work in most cities, and a steam compressor is neces-

'J'A« OH Engine in Building Construction.

sarily rather expensive, as it requires almost constant
attention on the part of an engineer, takes up more room,
and, being heavier, is more costly to set up. The accom
panying illustration shows a neat set, consisting of a
Mietz & Weiss kerosene engine, manufactured by August
Mietz, 128 Mott street, New York City, mounted upon
the same base with a Clayton air compressor. A bronze
pinion on the engine shaft meshes with a large gear on
the compressor, affording a very smooth running trans
mission. The engine is of 10 horse-power and drives an
8x8 inch compressor, giving 70 cubic feet of free air per
minute against 80 pounds pressure. The outfit is in op
eration at the building now being erected at Park avenue
and Forty-second street, New York City, by Ritchie,
Brown & Donnelly. It is stated that the compressor pro
vides ample power for six pneumatic riveters with an
oil consumption of from 7 to 7% gallons per ten-hour day.

American Trade Index, 1904. 702 pages. Bound in
cloth. Published by the National Association of Man
ufacturers of the United States of America. Price to
pukhasers in the United States, $5 per copy.

This is the sixth annual edition of a descriptive and
classified directory of the National Association of Manu
facturers, arranged for the convenience of foreign buyers.
It contains the names of nearly 3000 American manu
facturers, whose products cover almost the entire field of
productive industry. The book is distributed gratuitously
to prominent importers, wholesale dealers, manufactur
ers, &c, in countries outside of the United States who
are interested in purchasing or handling American goods.
The contents are printed in English, German, French and
Spanish. The arrangement followed first gives an alpha
betical list of the members, with a statement of all the
products manufactured by each, and, second, an alpha
betical list of the articles produced, with the names of
the various manufacturers producing them under these
headings. The list of manufacturers is an unusually se
lect one, as the members of the association are largely
the leading business concerns in their lines.

The Steel Square Pocket Book.— By D. L. Stoddard,

110 pages. Size, 3% x 5% inches. Bound in stiff
board covers with side title in silver lettters. Illus
trated with 112 diagrams. Published by the Indus
trial Publication Company. Price, 50 cents, postpaid.
This little work consists of an account of the way in
which the author makes use of the steel square in his
daily work. It is in effect a series of articles written for
various publications, one of them being Carpentry and
Building, and the matter afterward arranged in con
venient book form for reference. The aim of the author
has been to make the illustrations so readily understood
that their import can be grasped at a glance, and thus
render the work of the greatest possible benefit to the
average building mechanic The author states that while
he presents various methods of applying the square, many
of them, as well as the illustrations, he points out, are
original, so far as he is aware. The size of the book
is such as to make it convenient for the pocket, and at
the close is an index alphabetically arranged which
greatly facilitates reference.

Accorning to an official statement of the New York
State Department of Labor, recently issued, the first
quarter of 1904 was characterized by an unusual amount
of Idleness among organized wage workers. The outdoor

trades—building and engineering work—suffered from the
extreme severity of the winter, and there was some de

pression in the iron and steel and wood working indus

tries. The proportion of unionists idle during the first

three months of 1904 was 14.6 per cent., as contrasted
with 5.5 per cent. in the corresponding period of 1903—

the best year of the last decade. Of the 55,710 workers
who did not work at all in January, February or March,

34,365 belonged to the building trades and 10,631 to the
transport trades—chiefly lake navigation. Nearly all of
this idleness was due to weather conditions,. as projected
building operations compared favorably with those of
previous years. At the end of March no fewer than
25,723 union workers were idle on acccount of disputes,

and the total number Idle for all causes. was 103,996, or

27.2 per cent. of the number reporting, as compared with

12.1 per cent, a year previous. At the end of March the
number of labor organizations recorded by the Bureau

of Labor Statistics was 2556, a decrease of 27 from last

September.

It is estimated that the 658 dwellings to be erected in
the new town of South Altoona by the Knickerbocker
Land Company will require in the neighborhood of 10,-
000,000brick.

The new house for the Lambs Club, the foundations
for which have just been completed at what will be Nos.
128 and 130 West Forty-fourth street, New York City,
will be a six-story structure, covering an area 37% x 90%
feet, and will cost in the neighborhood of $400,000. The
architects are McKlm, Mead & White, and the general

contractors are True & McKeefree of New York City.
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The New York Trade School.
The twenty-fourth year of the New York Trade School,
First avenue, Sixty-seventh and Sixty-eighth streets, New
York City, will commence on October 10, when the even
ing classes in carpentry, bricklaying, plastering, plumb
ing, house, fresco and sign painting, sheet metal work,
steam and hot water fitting and electrical work will open.
The day classes in house and sign painting begin on
December 5, 1904,as do the classes in bricklaying, cornice,
skylight and metal work, electrical work and plumbing.
The day steam and hot water fitting class will open on
January 4, 1905. In addition to the trade classes, the
school in the coming term will again conduct a course
of lectures for electrical workmen and a course for steam
engineers, consisting of ten lectures. These courses are
designed to provide information that will be of value to
the journeyman in his practical work.
Since the New York Trade School was founded, 10,864

young men have attended the institution, and during the
past four years the annual attendance has averaged over
600 pupils.
Applications for admission to the school will be re

ceived beginning October 3, from which date the office
of the school will be open during the evening, as well as
the day. Young men residing in or near New York City
are requested to call in person, while those living out of
town can make application by mail. No young man, how
ever, should come to New York without first ascertainingif admission to the school can be secured.
The catalogue for the twenty-fourth season, which has
been issued, is an attractive publication, giving many
half-tone engravings showing the various departments of
the institution and the different trade classes in opera
tion, with examples of work done by the pupils. Full
details are given of the various day and evening classes
conducted at the school, with information regarding
examinations, fees, Trade School committees and other
matters of interest.

Important Legal Decision Regarding Rights of
Employers.

Another of the already long list of judicial decisions
establishing the rights of the employer has been handed
down at Vancouver, B. C, in a suit alleging conspiracy
brought by labor unions against the Vancouver Employ
ers' Association. The Vancouver Engineering Works
posted rules changing their shops from union to open
The employees went.on strike, and the Employers' Asso
ciation, comprising the prominent employers of labor in
the city, refused to employ the strikers, whereupon
charges of conspiracy were made on the ground that the
strikers were deprived of work. The case was heard be
fore a special jury, which decided that, as the intention
of the Employers' Association was to assist the Vancouver
Engineering Works to obtain an open shop and not to
injure the men, the action was not a conspiracy, but an in
cidental misfortune necessitated by proper action in the
pursuit of the betterment of trade conditions. The case
is all the more interesting as showing that the Canadian
courts quite agree with those of the United States in their
understanding of the equity that should govern the rela
tions between employer and employee.

Frank Duffy, secretary of the United Brotherhood
of Carpenters and Joiners, has recently sent out the offi
cial transportation circular for the thirteenth biennial
convention of the Brotherhood, which is to be held at
Milwaukee, Wis., September 19 to October 2, inclusive.
The circular consists of a four-page folder, on the front
page of which is a general view of the passenger station
of the Chicago, Milwaukee & St. Paul Railway at Mil
waukee, while on the second page are illustrations of
buildings and points of interest in and about the city.
The circular gives much valuable information relative to
the question of transportation from leading railroad cen
ters. An elaborate programme has been prepared for
the convention, which will include steamboat excursions
on the lake and visits to many of the beautiful resorts,

which are readily accessible from the city of Milwaukee.
The idea is for the delegates to congregate in Chicago and
then go in a body to Milwaukee. The fourth page of the
folder is devoted to a map of the Chicago, Milwaukee &
St. Paul Railroad.

« 1»

The Radiator in House Heating.

Housekeepers with an artistic eye have generally re
signed themselves to the radiator as a necessary evil, but
Alice M. Kellogg, writing in the Delineator for September
on " The Heating of the House," sees more in this Philis
tine piece of furniture than has been accorded it. She
shows two illustrations, the first of a dining room ra
diator, fitted on top with a neat oven in which plates
and food are placed to keep warm, and which thus acts
as a kind of hot sideboard. The second radiator has been
made ornamental to an artist's studio by hanging it with
Japanese silk curtains and placing a shelf upon it for
bric-a-brac " If the radiator stands out too prominent
ly," adds Miss Kellogg, " a single paneled screen may be
placed before it."

♦»»

What is said to have been the second largest contract
ever awarded for fire proofing material was recently
placed by the Pittsburgh Terminal Railroad & Coal Com
pany with the National Fire Proofing Company. The
contract calls for 1.000,000feet, which is an amount much
greater than that used in any steel office building yet
erected. The material will be for the new warehouse
that the Terminal Company will erect on the South Side
in Pittsburgh. The building will in reality be a series
of apartments, all practically separate and numbering 47
in the aggregate. They will be absolutely fire proof and
as such will be constructed almost entirely of fire proof
ing.
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post office.

The Increasing Use of Concrete.
Many engineers and architects are of the opinion that

the use of concrete is being carried much too far. While
freely admitting its advantages as a structural material

they maintain that its indiscriminate employment in

building and engineering operations is certainly not to be

commended. In particular locations and under peculiar
conditions it possesses advantages over any form of

masonry. This is true as regards rapidity of erection and
economy. On the contrary, in some cases the expense

attending its placing is so great as to render its use pro

hibitive. One unique advantage it does have—It is not
affected harmfully by the gases of the atmosphere; in
fact, if we can judge by the specimens of cement laid by
the ancient Romans, it grows harder and more durable

as time passes. The same cannot be said of some quali

ties of building stone and of some kinds of brick. One

principal —and perhaps the governing—consideration in
Its use is the cost of erecting the necessary form. In a
retaining wall, such as many railroads are now building,

this is a simple and inexpensive matter, and concrete is

therefore cheaper than any form of cut stone. But in

many cases of this character it would be cheaper to use
rough masonry for a filling than to continue the con

crete throughout. It becomes a close race, as to cost,
when the form becomes at all intricate, or when it is

difficult to erect. The cost of the raw material being very

nearly alike in both instances, the selection would be con

trolled by the amount of labor required. Concrete can be
placed by unskilled help, and unless this is offset by other

questions its use would appear to be desirable from an

economical standpoint. The fact that a concrete wall or
pier, no matter what its size or situation, is not liable

to crack is important.

Cheap Concrete Walls.

One of the cheapest walls of which we have any

knowledge is that of a factory building. The side walls

are about 600 feet in length by 15 feet in hight and only

2 inches thick. In building these the first operation was
to stretch expanded metal between the columns carrying

the roof. The cement was laid on each side of this so as

to bury the metal. No form was needed, the amount of

material was small, and the work was rapidly executed

by ordinary help. It appears to be the more or less com
mon practice to mix cement of high grade with what can

be most easily and cheaply obtained. Cinders, gravel

and broken stone all have their uses, the proximity of the

material controlling the kind of mixture. There is com

parative unanimity of opinion concerning the proportions

of sand, gravel and cement. The sand and stone are used

in such relative quantities as to fill, in union with the ce

ment, all the interstices and produce a block free from
" blow holes." The amount of each is, of course, affected

by the result desired and the service expected.

Vacation Work for Students
Each succeeding vacation sees more college under

graduates foregoing the pleasures of summer months

passed in Idleness in order to temporarily enter the em

ploy of manufacturing and other business establishments.

The purpose is in many cases to earn money with which

to pay the expenses of education, just as it has always

been the means of helping young men to work out the

ambition to secure a thorough education. But it is more

than that to-day. Young men who have no need of such

financial assistance, whose parents can furnish all the

necessary funds for their maintenance, are showing an

inclination to put their long period of summer rest to bet

ter account. They seek admittance to establishments

where they can learn the practical side of business.

Oftentimes they go into the shop and work by the day,

generally for very small wages. A fortnight of the three

months of Vacation may be reserved for rest and pleasure.

The average college undergraduate does not work hard

enough to make three months' rest a necessary break on

the year. Every man needs a vacation, but many young

men of from 19 to 23 years consider that it is a good deal

better for them to work a part of their summer. They

feel that these periods of contact with practical business

will count quite materially when commencement has
passed, and they are seeking the openings that will shape

their later careers. The polytechnic undergraduate

usually needs a good deal more vacation than the college

man, because the curriculum of the technical school is

necessarily a severe one, and by the time examinations

are ended the young men need rest and recreation. Yet

many, very many of them plunge into work, and if it be
manual labor the necessary brain rest may go with it.

The incentive generally goes along with the spirit of the

day, to get to work and work hard and well.

The Shower Bath.

The high class bathtub never before enjoyed the

deserved popularity it now commands. The American

manufacturer has taken up this great convenience of the

modern household, and under his sympathetic treatment

it presents a grace of contour, a perfection of finish and a

serviceability that were never reached in the imported

bathtub, which it has driven entirely from the market,

whether in the form of enameled iron or solid earthen

ware. In view of the fact that the modern bathtub
is now at the hight of its general appreciation, it may

seem premature to suggest that the not far distant fu
ture will see it replaced by the shower bath. Yet this
opinion is advanced by an observer in close touch with

this branch of trade and the trend of the times in the

plumbing field. It is a fact that the catalogues of plumb
ing fixtures issued within the past year or two include

shower bath equipment, either for use in connection with

bathtubs or independent of them, and, whereas, a few

years ago. the manufacturers of these fixtures could be

counted upon the fingers of one hand, quite a large num
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ber of the brass goods makers have now taken up the
manufacture of some form of shower bath fixture. Some
special equipment or modification of existing apparatus
is all that is necessary to avoid wetting the hair of
women and enabling them to enjoy the refreshing effect
of the shower bath at any agreeable temperature. Many
persons become familiar with the shower bath at clubs
or bathing establishments, and prefer them to a plunge.
The private apartments of the presidents or principal
officers of some important institutions are provided with
the shower bath, and it is often resorted to previous to
taking up some important work, where the vigorous
energy of the worker is needed to dispose of the task.
That the shower is increasing in favor is sufficiently
clear for the enterprising plumber to acquire a mastery
of every detail of its installation under all possible con
ditions. It is too soon, however, for the manufacturers
of the popular bathtubs to look for any reduction in
the demand for these popular adjuncts to the family
health and comfort, and the plumber can look forward
to many years of profitable employment in their instal
lation, even though he may find additional profit in set
ting up shower bath fixtures.

Stanford University Library Building.

The corner stone of the library building at Leland
Stanford, Jr.. University, Palo Alto, Cal., will be laid
some time during October. The library building is the
last of the larger buildings planned in the original build
ing scheme of the university. In style of architecture the
new library will combine the Spanish of the quadrangle
buildings with the Romanesque and Grecian of the gym-
be two stories, surmounted by a huge glass dome with a
diameter of 70 feet. The basement will be finished in
concrete, and will be fitted with a book bindery, packing
rooms and iron stacks, which will be used for Government
documents. Two entrances, one at either end of the front,
will lead into the first floor of the structure, the wings of
which will be taken up with waiting and conversation
rooms, the cataloguing department and general reference
rooms.
On the first floor, directly under the dome, will be the

reading and study room, which will form a large circle
in the center of the main structure. The semicircle addi
tion in the rear of the main building will be used as the
stack room, and will have a shelving capacity of at least
naslum and chemistry buildings, and in general appear
ance will be much less simple than any of the other struc
tures of the university.
The ground dimensions of the main structure are 306

feet in length by 194 feet in depth, while a circular addi
tion attached to the rear center of the main building will
have a diameter of 132 feet. In hight the structure will
100,000 volumes. The corridors and rooms will be tiled
with mosaic flooring, and the stairways leading from the
first to the second stories will be done in marble. The
third floor will be devoted to seminar-rooms and special
libraries of various departments of the university. But
two contracts for the divisions of work on the main build
ing have so far been awarded. One of these, for the foun
dations, was for $25,000, and the other, for the stone and
brick work, was let at a contract price of $217,241. It is
estimated that the interior decorations and complete
equipment will make the entire library building cost in
the neighborhood of $600,000.

The new dry goods store which has just been com
pleted in the city of Pittsburgh has created no little com
ment by reason of the size of the structure, exclusively
devoted to the dry goods business. The building is 12
stories in hight, constructed of white enameled terra
cotta, a material which is claimed to be especially suit
able for the smoky atmosphere of the city, as it is easily
cleaned, while its porcelain surface gives it the appear
ance of ivory from a short distance. The interior of the

building is finished in mahogany, and on several of the
floors this, as well as the fixtures, is inlaid with holly.

An Important Heating Decision.

The recent decision of the District Court in St. Paul,
Minn., that a heating plant installed in strict accordance
with the contract does not have to give satisfaction in
its working, is inclined to make owners less insistent
upon a cheap job. Too often the owner thinks that
omissloLs here and there can be made without affecting

the heating value of the plant, or if it does, the con
tractor can be required to make the plant work. There
were two casts in the litigation, suit being brought by a
St. Paul boating firm. In the first case, the plaintiffs
sued to recover $211 for installing a hot water heating
plant iu a dwelling owned by the defendants at White
Bear village. In the second case, the amount demanded
was $151 for supplying a heating plant for the defend
ant's bank at White Bear village.
In both cases, judgment was given for the plaintiffs.
It was pointed out by the court that the written contract
for the heating plpnts described the apparaus to be fur
nished and named the price, but made no reference to the

effectiveness of the respective plants for heating the
dwelling or the bank. The defense argued that such ef
fectiveness was implied, but the court did not admit the
implication. It might be justly maintained, said the
judge, that a contract for apparatus, in the absence of

distinct description, implied that the apparatus would

be of good quality, just as a contract for installing the
apparatus would imply that the actual work of installa
tion should be well done. No complaint had been made,
however, that the apparatus was inferior or that it was
improperly iiiftalled. Everything had been furnished

in stiict pecordance with the contract. If the house
owner had desired a larger plant or a different apparatus,

that was a subject for contractual specification. He had
got what he had ordered.

* ■»
The Sante Fe Railway Hospital.

Plans have been completed and the preliminary con
tracts will soon be let for the new hospital to be erected
by the Atchison, Topeka & Santa Fe Railway Company on
Boyle Heights, Los Angeles, Cal. The complete hospital
will embody seven separate buildings, including one three-
story building for administrative purposes, having a
frontage of 78 feet and a depth of 54 feet; two ward
buildings, 24 x 70 feet, one being two stories and one
three stories in hight; two buildings, 34 x 44 feet, and
two stories high for the surgical and medical staff; one
building, 32 x 68 feet, one-story high for dining room and
kitchen purposes, and one building, 18 x 48 feet, two-
stories high, for bakery, store room and laundry pur
poses. The seven buildings will be connected by covered
passage ways. The various floors of the various build
ings will be connected with automatic elevators. Heating
and ventilating will be such as is used in the most recent
Eastern hospital construction.

Structural Building Trades Alliance

One of the results of the first annual convention of the

Structural Building Trades Alliance recently held at In
dianapolis, Ind., was the adoption of a plan for the arbi
tration of labor difficulties in the structural building
crafts of the country. The plan provides for trade agree

ments between the international officers and the different
crafts and the contractor or contractors with whom a
local union may be involved in trouble. It provides for
arbitration when differences arise to be so carried out
that there will be no cessation of work pending a settle
ment of the trouble.
At the convention the officers elected for the ensuing

year were : President, Frank Buchanan of Chicago ; first
vice-president, James Kirby of Chicago ; second vice-
president, A. D. Bambrldge of Minneapolis, Minn. ; sec
retary-treasurer, William J. Spencer of Chicago.
The next convention will be held in the city of Buf

falo, N. Y.
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A CARRlAGE HOUSE AND STABLE.

SCATTERED
throughout the country, especially in the

smaller cities and towns as well as in suburban places,
are attractive stables and carriage houses almost without
number, possessing in their arrangement and external
treatment features which cannot fail to interest a large
class of architects and builders. These buildings are in
many instances the adjuncts of country residences of
men doing business in the large cities, and they are there
fore typical of the progress of the times as regards con
venience and comfort in structures of this nature. We
have taken for the subject of our supplemental plate this
month a typical example, which in its construction and
arrangement embodies many features likely to attract the
attention of those living in suburban places. The small
building at the left is an automobile house, the plans of
which we hope to publish in the succeeding issue. The
half-tone engraving was made directly from a
photograph taken especially for Carpentry and
Building, and gives an excellent idea of the ap
pearance of the finished buildings. The eleva
tions, floor plans and constructive details ap
pearing upon this and the following pages are
interesting in this connection.
According to the specifications of the architects

nailed to the beams. The second-story floors are of %
x 4% tongued and grooved North Carolina pine floor
ing blind nailed to each bearing. A row of 2 x 3 inch
hemlock bridging is in the center of each row of floor
beams, well nailed at each end. All the partitions have
plates, doubled and spiked together with a row of bridg
ing in the center. All windows and doors throughout, ex
cept in the hay loft, have % x 5 inch edge beaded casing

of white pine mltered and well nailed. The stairs from
the carriage room to the man's apartments on the second
floor are of white pine with %-inch risers and 1%-inch
strings and threads. The entire side walls and ceiling in
the carriage room, stable, tool bouse, wash room, also up

the stairs, as well as in the second-story hall and man's
room, are covered with % x 3% edge beaded North

Carolina pine boards blind nailed with a quarter round
in the corners.
The stalls in the stable are arranged as shown
on the plan. The 6x6 inch posts are plowed
to receive the dividing partitions, which are of
2-inch spruce plank tongued and grooved. The
box stalls are built in the same way, and the
partitions extend 4 feet 6 inches high, finishing

Front Elevation.— Scale,3.12 Inch to the Foot,

A Carriage House and Stable.— J. A. Oakley & Son, Architects, Elizabeth. N. J.

the foundation walls and piers are of brick laid in lime ce
ment mortar with headers every sixth course. All timber
used in the building, except for trusses, is of hemlock,
the sills being 4x8 inches, laid on flat ; the posts 4x6
inches, the outside and inside studs 3x4 inches doubled ;
the floor beams for the cow stable and tool house, as well
as the second floor beams, 2 x 12 inches, placed 16 inches
on centers ; the collar beams, the rafters and celling
beams for wash room and tool bouse 2x6 inches, placed
20 inches on centers, and the ribbon strips 1x6 inches.
The outside walls of the building, as well as the roof
of the rear extension, are covered with hemlock sheathing
boards, over which is a layer of good building paper, this,
in turn, being covered with 18-inch red cedar shingles
laid 5% inches to the weather. The ventilator which sur
mounts the building is of white pine, the frames having

1% x 8 inch louvre boards, set at a bevel with fluted
pilasters of IVi-inch pine at the corners and cap and base.
The main roof, as well as that of the ventilator, is cov
ered with hemlock shingle lath properly spaced and
nailed, and then covered with 18-inch red cedar shingles
laid 5% incites to the weather. The roofs of the dormer
windows have 1x2 inch furring strips laid close to
gether and then covered with tin. The door and window
frames are of white pine, and fitted with double hung
sash. All outside finish is of white pine.
The floors of the cow stable and workshop are 1i4 x
5 inch tongued and grooved white pine flooring blind

with cap and molding. On the top are heavy gauge

wire guards with % x 1 inch frames. The standing

stalls have dividing partitions 4% feet high with iron

guards on top. These stalls have portable slat floors made

of 2 x 3 inch spruce, bolted together with long iron rods

and have 1-inch separators. The rolling doors to the box

stalls are 2% inches thick, and are hung with Coburn

barn door hangers. All the work around the stable, ex
cept the slat floors, is dressed. The iron stable gutter, 6

inches wide, with lattice top, connects with the sewer.

The entire first floor of the stable, carriage room and

wash stand inclosure has a concrete floor consisting of

about 8 inches of cinders, broken stone and Rosendale

cement in the proportions of 4 to 1, on top of which

is a coat 1 inch thick of Atlas Portland cement and

sharp sand in the proportions of 3 to 1. The top coat

is lined off in 10-inch squares. The run ways are also

of cement concrete. Under the stairs leading to the sec
ond floor is a John Douglas " Leader " combination
washout low down porcelain water closet with oak seat

and cover, also copper lined oak tank with proper water

and sewer connections.
The stable is wired for electric lights, there being

an outlet for switch for each ceiling light located near

the small entrance door near the stairs. In the carriage
room at each celling outlet is a five-iight cluster with

white porcelain shade.
The exterior wood work has two coats of paint in col
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ors, and the tin work has two coats of metallic paint.

The interior wood work, ceiling, side walls, &c., on first

floor in carriage room, stable and wash stand inclosure,

also in second-story hall and man's room has a coat of
liquid filler mixed with stain and then two coats of hard

oil finish. The carriage room and wash stand inclosure

are finished in green stain, while the stable is in red and

the second floor is finished natural.
The carriage house and stable here shown was erected
not long since on Prospect street, Cranford. N. J., for

ing the results of tests on the sub
ject, as follows:
In general the results of the tests

indicate that up to 5 or 6 per cent, the
weakening influence of clay is not great
Beyond 5 or 6 per cent, the injurious

effect increases more rapidly than the
amount of clay. The tests on mortar
agree more closely than those on
concrete, and indicate that clay up
to 5 or 0 per cent, is not only uo!
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Side (Left) Elevation.— Scale, Vi Inch to the Foot.

Thomas A. Sperry, in accordance with
plans prepared by J. A. Oakley & Son.
architects, of 1201 East Broad street,

Elizabeth, N. J.

Effect of Clay on Concrete

In treating of the effect of clay on
the strength of concrete the Stone
Trades Journal sums up an article giv-

injurious, but is even beneficial to the strength of the

mortar. The tamping of concrete-has much to do with its

strength, and in considering the effect of clay in the mix

ture it may be well to note the differences in the action
of diff ent mixtures under the tamping Iron. The ease

of tamping is greater for 4 or 6 per cent, clay mixtures,

than for either the clean or 10 or 12 per cent. Tamping

the clean material more nearly approaches the caseof

tamping marbles, not because the voids are filled, but be

cause the adjacent surfaces are clean, and the friction us

Side (Right) Elevation.— Scale, % Inch to the Foot

A Carriage House and Stable.
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thus reduced so that it becomes difficult to compact the
mass. In the 10 or 12 per cent, mixtures clay is present
in excess of the amount required to prevent the slipping
of the aggregate under the tamper, and as a result some
of the clay is forced toward the surface and clings to the
tamper, so that tamping becomes a difficult task as well
as a disagreeable one. From these experiments it may
be concluded that since the strength of concrete is not
much impaired by even 6 per cent, clay, and since the
cost of cleaning sand and gravel to contain only a small
per cent, is very great, it is probably more economical to
use a little more concrete in the wovk for the sake of
avoiding the trouble and expense of removing all the
clay contained in the materials available. In other
words, these tests indicate that it is unwise to specify
for any concrete work a minimum of less than 4 or pos
sibly 5 per cent, clay in the sand
and gravel used, when any consid
erable expense would be incurred to
obtain cleaner material.

Inigo Jones, had not been completed when the structure
was destroyed in the great fire of 1666. Before this the
famous St. Paul's cross had been removed, where great
religious disputations were held and papal bulls promul
gated. Here the bull of the pope against Martin Luther
was read in the presence of Cardinal Wolsey.
The present St. Paul's was erected in the years be

tween 1675-1697 from the designs of Sir Christopher
Wren. It is in the form of a Latin cross, and resembles
St. Peter's at Rome, though much smaller. It cost what
would be computed in our money to-day as nearly

St. Paul's Cathedral.

In the very heart of the city,
conspicuously situated on a slight
eminence, stands London's most
prominent building, the beautiful
St. Paul's Cathedral. For nearly
1300 years a church has occupied
this site, Ethelbert having founded
one there as early as 610. For 477
years this original church remained
standing, or until it was destroyed
by fire in 1087.

M LlADIS

SecondFloor.

Main Floor.

.4 Carriage House and Stable.—Floor Plans.— Scale, 1-16 Inch to the Foot.

A
style.
new edifice then was commenced in the Norman
It occupied 40 years in building, and, according

to William of Malmesbury, " could contain the utmost
conceivable multitude of worshipers." But what with
additions of various kinds, the cathedral was not declared
completed until 1315.
The bight of the steeple then was 520 feet, and the
total length of the church was 720 feet, a great many
feet longer than the longest church now in England. At
that time the spire was of timber covered with lead, and
was 8 feet higher than the world renowned cathedral of
Cologne, the largest specimen of Gothic architecture in
the world. In 1561 this spire was struck by lightning
and was destroyed, and in the fire that ensued the church
was damaged, and remained in a dilapidated condition
until the reign of Charles I.
The work of restoration under the great architect,

$3,740,000, but which repre
sented a far greater purchas
ing power in those times. It
is 500 feet long, and Its
breadth at the transepts Is
250 feet. It is the third
largest church in Christen
dom, being exceeded in size
only by St. Peter's at Rome
and the cathedral of Milan.
The dome, which sep

arates the two transepts and
the nave and the choir,

rises to a hight of 365 feet,

and is of wood covered with
lead. It supports a lantern,
on top of which is a ball
surmounted by a cross, the
ball and cross weighing
8960 pounds, and bringing
the extreme hight of the
highest point of the struc
ture to 404 feet. The ball is
6 feet in diameter, and can
hold from 10 to 12 persons.
The principal front to the
west consists of a double
portico of Corinthian pillars,
flanked by campanile towers

120 feet high. In front of the west facade stands a
statue of Queen Anne, with England, Ireland, France and

America at her feet. In the campanile tower is the larg
est bell in England.
Wren received £200 a year while working on St. Paul's,

but his designs for the decoration of the vast interior
were never carried out.

♦■»

Protection Against Fire With Hot Air Systems.
BY C. W.

Because only an occasional fire is heard of in connec
tion with hot air heating systems, usually as the result of
poor work in setting the furnaces, while they are sold
by tens of thousands every year and countless numbers
of these heaters are in use, is no reason why furnaces
should be installed without proper care, or that a few
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simple, inexpensive precautions, such as are suggested be
low, should not be invariably adopted, that will afford
practical assurance of safety from all risk of fire.

Portable hot air furnaces should be set at least 16
inches from any wood work or ceiling, unless they are
protected by a metal shield, in which case they may be

set not less than 8 inches from wood work or ceiling.

Whenever it is necessary to set a portable furnace on a

wood floor, the latter should be protected by a course of

brick laid in cement mortar, the brickwork extending at

least 20 inches in front of the ash pit.
For a distance of 3 feet from the furnace the cold air

box should be of metal or brick.
Wooden beams above the furnace should be protected

by IX bright tin, suspended at a distance of 1 inch below
the beams and projecting 2 feet beyond the furnace casing

all around. The top of the furnace bonnet should be
filled in with mineral wool or some other nonconducting

material.
Brick set hot air furnaces should have two covers,

fluted air cell or asbestos covering, the edges overlapping

about 1 inch and pasted together, the joints at the end

of each section being protected by sheet metal bands.

The sides of the studding and all wood work adjoin

ing the stacks should be protected from the effect of heat

by tin and asbestos, the space between the studding being

spanned by expanded metal lath, securely nailed in place.

Stacks in inside partitions should be covered with as

bestos and 1-inch hair felt, wired in place. All stacks
should be covered with one or two thick

nesses of asbestos paper pasted on with

silicate of soda.
Ample fire protection may also be se

cured by using stacks having double walls
inclosing an air space that serves to pre

vent undue escape of heat to the adjoin
ing wood work. Small openings into this
air space at the top and bottom of the
stack permit a current of air to flow
through the air space and thereby keep
the outer wall of the pipe cool enough to

Vertical Cross Section of the Building, Showing Truss. Ac —Scale,% Inch to the Foot.

A Carriage House and Stable.

with an air space of 4 inches between them, the inner
cover of the hot air chamber being a brick arch, or two
courses of brick laid on galvanized iron or tin and sup
ported by iron bars. The outer cover or top of the fur
nace should be made of brick or metal supported by lron
bars, and constructed so as to be perfectly tight. The
walls of brick set furnaces should be built hollow—viz.,
an inner and an outer wall, each 4 inches thick, properly
bonded together, with an air space of not less than 2 inches
between them. All brick set furnaces should be set at
least 4 inches from any wood work.
Pipes used for the distribution of hot air from a fur

nace should be made of bright tin, the joints being double
seamed, but not soldered. If not otherwise protected, the
pipes should be painted.
Wherever hot air pipes pass through wood or other

partitions a double tin sleeve should be used, the wood
work being covered by tin or asbestos. Tin is preferable,
because mice frequently destroy the protective qualities
of asbestos by gnawing it to secure material for nests in
which to raise their young.
Horizontal pipes, or leaders, should be kept 6 lnches

below the floor beams or ceiling, unless plastered or pro
tected by a metal shield, in which case the distance may
be reduced to 3 inches. Where hot air pipes pass through
studding or any wooden partitions, they should be pro
tected by a double collar of metal with 1-inch air space
and boles for ventilation, or be surrounded by 4 inches
of brick work.
The leaders should be covered with one thickness of

prevent the ignition of shavings or other inflammable
material that may come in contact with the pipe.
Register boxes should be made of tin, with a flange

on top to fit in the rabbet in the border, and the register
should rest on the tin flange. There should be an open
space of not less than 1 inch on all sides of a box. When
but one register is connected to a furnace, as in such beat
ing, the register should have no valves.
Registers directly over a brick set furnace should be

supported by a brick shaft from the cover of the furnace,

with a metal pipe inside. Registers placed in any wood

floor should have either stone or lron borders.

What is said to be the largest tree in the world is
reported from Tulare County, Cal. This giant sequoia
measures 36 feet in diameter and 113 feet in circum

ference 4 feet from the ground. According to the press

dispatches announcing the find, the mill man who dis

covered this majestic forest monarch will turn it into
lumber. This is unquestionably a commercial age. and
dollars and cents largely constitute the criterion by which

almost everything is judged, yet it certainly seems that

some means should be provided to prevent the destruc
tion of such a patriarch. For 4000, possibly 5000,years
this sturdy, symmetrical shaft has reared its green head,

braving alike the lightning's bolts, the fury of the tempest

and the fierce rays of the run, standing to-day as the

most inspiring example of that great, pulsating life that

seeks expression everywhere in nature.
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Partial Elevation of Main Entrance.—Scale.Vi Inch to the Foot. Half Section and Elevation of Ventilator.— Scale,% Inch to the
Foot.

Miscellaneous Constructive Details of Carriage Bouse and Stable.
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flaking Built Up Columns.

The subject of built up columns is, and always has
been, one for good, sober thought ; that is, how to make
built up or staved porch columns cheap, and at the same
time make them well. There are many different methods
of manufacturing them ; but they all look alike in the
completed article, and when the painter gets through
with them one would not know whether they were the
ordinary bevel, tongue and groove or the so called lock
joint. There are many ways of making tongue and
groove stave columns, just as there are many joints in
tongue and groove flooring. It amounts to about the
same thing in both cases. There are also many kinds of
lock joints, or, rather, so called lock joints.
I shall try to explain the simplest lock joint, which is

at the same time a very effective one, says a contributor
to n recent issue of the Woodworker. Fig. 1 is a section
of the column. Many manufacturers pride themselves on
how many columns they can build up in a day. The writer
has seen two bench men spend about seven hours getting
the stock ready and joining it, then gluing the staves,
and the column had to be patched after it was turned.
In another instance I heard a manufacturer boast about
putting three columns together in one day of eight hours,
and they were not lock joint, either. These so-called
lock joint stave porch columns can be made almost as
quickly as the men can handle the stock and handle it
very little. The jointing is done on an ordinary rip saw

staves, then stand them on end and drive a hoop or two

down on them, the same as the cooper would do to a

barrel? These hoops press the column so that it will

be round, the pressure coming just in the places to make

a tight joint. After this has been done, chain clamps

or ropes may be used to advantage.
By this simple and easy method the writer has seen

a man and one boy glue a column of twelve staves in

the short space of ten minutes, and make a good job of

it, too.
Staved columns are in the market to stay. Good

solid timber is hard to get these days, and is too ex

pensive. It costs more and takes longer to turn solid
columns, and the liability to checking and cracking ii
against them. These columns will always be In de
mand, hence machine wood workers will do well to study

up on the subject.
♦»»

Glazing Measurements.

In measuring for glazing it is customary to call
any part of an inch a full inch, and to measure the glass

in each opening in a single dimension, says a writer in

an English exchange. Take the size of external openings

minus 2 inches of the width and 6 inches of the night

Sheet, plate and other kinds of glass are taken by the

Fig. 1.—Cross Section of Column. Fig. 2.—Apparatus tor Making Colomr,«

Making Built Up Columns.

machine. The ripping is done and the lock joint made at
the same operation. Fig. 2 explains this better than can
be done in words. This skeleton shows an ordinary rip
saw set between two bevel shaped groove saws. A shows
the saw gage just as on any ordinary saw table. B
shows the pattern, which is perfectly straight in its cut
and can be either tapered or straight, according to the
style of column wanted; the beveled staves are the
easiest put together. C is a false top put on the saw
table to correspond with the bevel of the cut or radial
lines, which differ in the number of pieces the column is
made of. The pattern B and gage A are best when they
are about the same length as the stave to be cut. Made
thus, the work will be straight and true, which could
hardly be the case if these two parts were short.
All that is necessary, now, is to cut the stock to the

right lengths and go ahead, ripping it just the same as
you would any other piece with' a pattern. Turn it
around and rip the other piece, as is shown in Fig. 3.
This, I believe, is quite plain. Now all that is necessary
is to get the desired number of pieces, 8, 10 or 12 to a
column. The writer believes that unless the stock is
thick twelve staves are best, for then they keep the circle
better, and thus their thickness.
A few words about gluing up staved columns. In

looking through different trade papers and catalogues,
iind watching men work, one sees all kinds of schemes
for handling these staves preparatory to putting on chain
clamps or ropes, which are drawn up tightly with a stick,
by twisting. Most all these schemes are illogical and out
of place, for it is quite a job to handle so many pieces
and not have them fall together just at the moment
when the last piece is being put in place—how nice !
Now, why handle this stock this way? Why not take

a few lessons from the cooper: spread the glue on the

foot superficial. For sheet glass state weight per root

super., and the quality and squares not exceeding 2

feet superficial are taken in " small squares," and above

this in size in variations of 2 feet as
" not exceeding 4 feet

superficial," " 6 feet superficial," &c The various sizes

are thus kept separate. Glass cut to shape should be kept

separate, taking extreme sizes; if circular cut, describe
"circular cut one edge," &c Very small squares are
numbered. For fluted sheet glass state weight and num
ber of flutes per inch. All glass over %-inch thickness
should be stated. Polished plate glass is measured ln

the same way, and billed in variations of 1 foot ln a

square up to 10 feet ; beyond this at 2 feet. Any special

thickness should he stated. For lead lights, it is best to
state a prime cost price, the contractor to supply all di

mensions, templates, &c
Sheet glass is the ordinary kind of glass used, and ls

made in 15, 21, 26, 32. 36 and 42 ounce thicknesses, and

in three qualities: "best," "seconds" and "thirds."

There are limits of size in each of these substances; thus,

for 21-ounce glass the extreme length made is 85 inches

and width 40 inches, or 22 feet extreme area, and the

same size is made for glass up to 32 ounces; 36-ounce
glass and 42-ounce are made in larger sheets. Sheet glass

is charged according to the superficial contents up to a

certain limit ; beyond, the charge is according to length

and width of sheet. The cheapest way is to let out the

glazing to a glass merchant at so much per foot complete-

Irregular shaped sheet glass should be kept separate,as
" cut to shape." The quality of glass usually supplied !,y

all good firms of glass merchants is what is known as
" good ordinary glazing quality." Most contractors let

the glass to a merchant at an agreed price per foot com

plete, which would include taking the sashes from work

shop and returning them glazed.
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CABlNET WORK FOR THE CARPENTER-HALL STANDS.
By Paul D. Otter.

THE
hall tree or stand becomes a necessity not only
within the spacious entrance of the house, but va

riations for limited space may be constructed, which will
give greater dignity than the cleat provided with hat

books so often seen in contracted hallways. Considerable
ingenuity may be expressed in designing along the lines

of the " much-in-ilttle " idea, and from a saleable stand
point compactness, with a varied range of usefuiness,

should be borne in mind.
The mirror is a desirable addition —the ladies not
only finding it indispensable in getting a last look, but
indifferent man, from an unconscious look, may realize

he is ready to depart for business, and that he would look

better to exchange his skull cap for a street hat.
When considering the hall tree of some pretension, a

closed-in box under the formal seat usually made, will
be found the best place for overshoes. At the sides a
curved device of wood or metal should be secured, in

ends of the middle slat may be secured large metal rings
for the umbrellas and sticks, or there may be a large ring
at the side of the seat, as shown in the drawing. Rein
force the horizontal panel or back rest by battens glued
and screwed on each side of the banisters or uprights
thus insuring the slat from splintering. Modifications of
this may be made by having the legs of square stock
built on the same plan with panels between, and a bot
tom, making it into a box for overshoes. This is a piece
of furniture which looks particularly appropriate when
finished in weathered oak.
In Fig 2 is shown a piece of furniture by which great

convenience is secured all around and inside, within lim
ited space. The construction of this, as well as that
shown in Figs. 3 and 4, is straightforward and readily
enlarged to working detail.
In making a drawing of Fig. 4, first construct the

plan at the seat line, within a diagonally cut square, the
sides of which are 30 inches. Draw the plan of cabinet

Fig. 1.— Front, Side and Plan Views of a ConvenientHall Tree. Fig. 2.—Front and Side Elevations of a Hall Stand.

Some Designs for Hall Stands.

which umbrellas and walking sticks may be placed, their

ends resting in a hollowed metal disk formed and fas

tened to the construction. As the hall stand is really a

mute servant, ever ready to relieve one of street encum
brances, it therefore should be treated with considera
tion and made to assume a "good front" as the guest
enters the hallway. By the exercise of a little thought

directed to this part of the house before the final finish

ing, the carpenter or contractor may develop many Ideas

which will accentuate the expression "the first impres
sion is everything." A little extra use of finishing ma
terial enables him to make the hall tree a part of the

house free from the objection of portable, furniture In

contracted quarters.
The built-in china closet, sideboard and refrigerator

are examples of space saving which appeal strongly to

the purchaser or the prospective tenant. This is just in

passing over the subject, as many will be interested in
some befitting scheme for the wraps and hats of many

hallways, unprovided with more than a stand or old

hooks. In the accompanying Illustrations is shown in
Fig. 1 a serviceable hall piece for small space, or for the

second flat hall landing, should one live in the benighted

country of flats. The mediaeval style of the chair makes a

desirable base to extend the banister and terminate it
with a cross bar for hat and coat pins. Back and at the

above the seat, within a similar triangle, the sides of
which are 23 inches. In detailing the seat, have the
depth 14 inches from the rear edge, of which a plain
board, tapering in its length of 54 inches, 7 inches less
where it joins the underside of cabinet, thus giving an in
cline to the back. The front of the cabinet is 11 inches
high, and the total hight of the stand is 7 feet. Suffi
cient measurement and suggestion are given so that the
length of the underdrawer is optional. The seat may be
made to lift up, being hinged at the back and doing away
with a drawer and pulls.

•-♦-•

Concrete in Building Construction.

For some time past concrete as a building material has
been receiving a great deal of attention in the columns
of the trade papers, but the subject appears by no means
to have been exhausted. It is interesting to note the fol
lowing views regarding concrete as a building material,
which appeared in a recent issue of the Mississippi Val
ley Lumberman, a journal devoted, as its title indicates,
to the interests of the lumber trade:
While lumber is still, and will be for many years to

come, the chief building material for the construction of
buildings outside the fire limits in the cities, there is
always a search for something that will do as well, and
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which can be procured at less expense if possible. It is
not true that the cost of lumber has advanced any more
than the values of other things in the past few years, but
there is a popular prejudice to that effect, and the re
sults are something the same as though it were true. The
retail prices have not advanced as much as the whole
sale prices, principally because they did not fall as much
during the hard times, and hence the retailers are not
making as large a margin on what they sell as they were
ten years ago. For this reason they are becoming inter
ested in other building materials, on which there is a
better profit, and, in turn, they are endeavoring to inter
est their customers.
One of the best substitutes for lumber, as well as one

of the cheapest to put on the market, is concrete. It has
added value of being fire proof. The principal ingredient
of concrete blocks is sand, and sand can be secured al
most anywhere. The fire proof feature is doing more for
this form of construction than any other argument. Re
cent great conflagrations have emphasized the necessity
for the use of some material that will resist fire, espe-

manufacture of concrete blocks. The allurements held out
by the manufacturers of these outfits, in the shape of the
possibilities for profit, are bearing fruit, and it will not
be long before every town will boast of at least one plant
for the manufacture of this building material. The re
tail lumberman is the natural dealer in this, and should
look well to the possibilities for trade in concrete build
ing blocks, and at the same time see that he has the best
that can be secured. An outfit that will enable him to
make these blocks in attractive form is not expensive,
when the percentage of profit is taken into the reckoning,
and as an adjunct to a lumber yard it will prove a wise
expenditure of money.

Vertical Grain Flooring.

In a recent issue of one of the daily papers appeared
the following relative to the above material : " Vertical
grain yellow pine flooring is sawed from logs that have
been quartered, as quartered oak is sawed. Flooring

Fig. 3.—Front and Side Views of Another Hall Stand. Fi2- 4,—A Corner Stand and Seat.

Some Designs for Hall Stands.

claily in city building, and concrete blocks appear to fill

the bill the best of anything now on the market. Its use
for residence building, outside of foundations, has not

become very general as yet, but things are moving in that
direction, and before many years houses built of concrete
blocks will be comparatively common.
Terra cotta was the first step away from the use of

wood for many parts of the construction of buildings,

but it appears that the terra cotta manufacturers are

themselves beginning to substitute concrete, by substi
tuting thinner tile in floor arches so as to leave more

room for a heavier deposit of Portland cement, which is

the cohesive ingredient of concrete blocks. In many of
the large buildings now being erected, concrete covering

for the steel columns is being used instead of brick, which
superseded the use of terra cotta, and is proving a better
protection against corrosion. The next step will be the
use of concrete for floor construction. This is already
done to some extent, but not as commonly as it will be in
the near future. From use as a principal part of large

buildings, where fire proofing is demanded, it will spread
to the residence sections of the cities, and to the country

towns. That builders in the town are becoming inter
ested is evidenced by the increased sale of outfits for the

sawed in the ordinary way, with its grain lying flat, 1»

more or less liable to splinter; vertical grain flooring,

sawed from quartered timber, has its grain on edge, the

rings that mark the timber's growth showing in parallel
lines, for which reason vertical grain flooring has some

times been called comb grain flooring.
" Vertical grain flooring does not splinter, but will

wear smooth down to the beams on which it is laid, and
it makes a very durable and handsome flooring besides.
" Vertical grain yellow pine flooring is laid in places

where the floors are subjected to great wear and where

freedom from splinters is especially desirable. It has
been used for schoolroom flooring and it is used in store*
and office buildings and in fine kitchens. It costs more, of
course, than ordinary flooring. With the regular flooring
at $27 to $30 a thousand vertical grain flooring would

cost $52.50 to $54.50a thousand.
" Maple flooring, costing $40 to $45 a thousand, is now

also used to fill the same requirements for a good floor,

but there are people who still prefer the vertical grain
yellow pine."

« 1»

Asrestos, said to be of long fiber and good quality,.

has been discovered at Woodstock, Vt.
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COMPETlTlON lN TWO-FAMlLY HOUSES.
THIRD-PRIZE DESIGN.

WE
take pleasure in presenting to the attention of
our readers the drawings awarded third prize in

the competition in two-family houses, and submitted un
der a nom de plume consisting of the word " Detached "
in a double circle, by William H. Harvey of 311 Main
street, Worcester, Mass. The general scheme of arrange
ment of rooms here shown is in a way typical of a num
ber of the designs contributed in this contest. It will
be recalled that in our April issue we announced that
the contest for the third prize was exceedingly close and
interesting, there being a number of plans closely approx
imating each other in merit, and it was only by a few
points of superiority that the committee finally awarded
the prize as stated. An inspection of the plans shows
three principal rooms directly accessible from the front
hall, while the position of the bathroom is such as to be
readily reached from either of tie main sleeping rooms
without the necessity of passing through any other room.

I -on Work.—Provide iron posts or 3-inch tubing for
pis supports (in ground), resting on flat stones. Pre
via,, ^oal sifter and pipe from second floor to ash pit.
Cover exposed wood work in ash pit with tin. Cover rear
piazza roof with good roofing tin, well laid.
Concrete. —Cover the floors of the heater rooms in

cellar with a good coating of tar concrete in proper man
ner.
Lathing and Plastering. —Lath with good spruce

lath and cover same with one good coat of best sand, lime
and hair mortar of proper proportions, and well applied.
Finish with a good coat of lime putty skin. All plaster-

Front Elevation.— Scale,% Inch to the Foot.

Competition in Two-Family Houses.—Third-Prize Design.—William H. Harvey,
Architect, Worcester, Mass.

Section.

Accompanying the drawings are the following specfl-

cations and estimate of cost :

Specifications.
All of the several works about the building, including

the labor and materials, are to be of the best merchant
able descriptions.
Excavate under the entire building as indicated by

plans, and use material therefrom for grading about
building.
Foundations. —To be built according to plans with

good, quarried building stone, laid dry, well bonded, and
pointed on inside with lime mortar finished with coat of
lime, whitewash over all stone and brick work in cellar.
Place bed stones of ample size for chimneys, posts and
piers.
Brick Work.—The underpinning brick work, chim

neys, partitions and ash pit to be built with good mer
chantable hard burned common brick, laid in best of lime
mortar. Underpinning to be a 10-inch wall with 2-inch
dead air space. Walls in cellar laid up 8 inches thick.
Chimney flues to be plastered from bottom to top and
outside from cellar to roof boards. Provide thimbles for
cellar, and all rooms where chimneys pass through, and
ash door in bottom of flues. Provide for and make with
pressed brick places for gas log in each dining room, and
run vent pipe to chimney flue. Top out chimneys above
roof, as shown, and plaster slant of top with Portland
cement mortar.

ing to extend to floor. This applies to all walls and ceil
ings of each story.

Carpenter Work.

The frame and partitions to be of good merchantable
spruce of sizes indicated on plans and sections. Put 8
x 9 inch girder under main partition in first floor, dou
ble floor joist running with partitions. All partitions to
have caps, all floors to be bridged. All ceilings furred for
lath. Provide all needful grounds and beads.
Boarding. —The entire outside of building, including

all roofs, to be covered with No. 2 matched spruce well
laid and nailed. Lay under floors with square edged
hemlock boards, well nailed to each bearing. (Attic un
finished.)
Upper Floors.—Where not otherwise provided for, to

be of good quality of spruce flooring well laid and nailed.
Lay rift grain matched North Carolina pine floors in
kitchens, bathrooms, pantries, passes and rear halls, all
well laid and blind nailed.
Clapboarding. —The exterior walls to be covered with

first quality 5-inch spruce clapboards, laid 3% inches to
weather (mitered at corners around front piazza), and
all well laid and nailed, over one thickness of good build
ing paper.
Slate.— The roofs to be covered with tar paper, over
laid with the best black slate, laid not over 6 inches to
weather, well laid, nailed and flashed with tin in val
leys, and with lead around chimneys.
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Onlxlde Finish. Interior Plnlah.
To be wrought according to details, from good native To be made from first quality of North Carolina pine

pine, well seasoned and of good clear quality. All mold- throughout, and put up after the plaster is dry. All to be
ings to be of stock patterns. Construct piazzas and bal
cony as shown, ceilings matched and beaded North Caro
lina pine. Floors to be 1%-inch clear spruce.
Window Frames.— To be of such styles as shown on

elevations, and constructed in the usual manner. All

Foundation.

0

Roof Outline.

First Floor. SecondFloor.

Competition in Two-Family Houses— Third-Prize Design.— Floor Plans.— Scale, 1-16 Inch to the Foot.

stock pattern. Above cellar fitted with 1%-inch molded as per details or of stock patterns where detail is

sash, glazed with first quality double thick glass in large omitted.
lights single thick in small lights, and fitted with one Doors, 1% inch, as per detail, same kind of wood as

half rolling double shutter blinds where shown. All slid- finish. Fit up pantries as shown, and with shelving in-
ine sash weighted Cellar frames of 2-inch plank with closed with doors. Provide drawers.

1^4-inchsashes glazed with common glass. China closet to be fitted with usual shelves, drawers,
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glass panel doors, as per detail. Place slide connecting
with pantry. Build linen closet with shelves inclosed
with doors, case of drawers under Fit up sink and wash
trays as shown, trays to have cover.
Do all carpenter work in connection with plumbing

and all cutting and fitting for other craftsmen.
All closets to have shelves and cleats with hooks.
Wainscot walls of rear halls and stairs, kitchens and

bathrooms with sheathing, and cap with molding, as per
details.
Build front stairs as per details, landing posts 4x4

inches turned.
Back stolrs box flight, birch treads.

rected. Putty stop all nail holes, &c., in proper manner.
The interior to be finished to show grain of wood. To
have first a coat of stain finishing with one coat of
shellac and one coat of " Deadlac." Putty all nail holes.
Clean all wood, and make a neat job throughout. The
North Carolina pine floors to have a coat of grain sealer
and two coats of floor wax, well rubbed in. Thresholds
finished same as floors.

Plumbing.
To consist of the following fixtures, all completely in
stalled in each tenement ready for use. with all street
connections made. One steel clad copper bathtub, one
earthen ware wash basin, one siphon water closet, one
two-part soapstone wash tray, one kitchen sink, one hot
water boiler, one refrigerator waste. All trapped into
main waste to sewer, and supplied with hot and cold

Section of Main Walls and
Cornice. Scale, % Inch to Detail of Wainscoting.

—Scale. Elevation of Inside Doors.— Details of Rear l'iasza.—
the Foot. 1% Inches to the Foot, Scale,% Inch to the Foot. Scale,% Inch to the Foot

Competition in Two-Family ffotuei. —Third-Prize Design.— Miscellaneous Constructive Details.

Cellar stairs to be made of good spruce. All stairs on
three 2-inch plank stringers.
Outside steps made of pine, 2-inch treads, %-inch

risers, sheathed ends.
Base in all rooms % x 8 inches, with 2-inch base mold.

Closet base plain, 6 inches, with bevel on top edge. Par
titions in cellar of wood, made with matched pine com
mon on 2 x 4 inch studs, doors of same cleated.
Hanging shelves made of pine common, placed as

shown.
Coal bins made of matched spruce. Put in removable

slides
Mantels.— Allow for mantels, all set in place, $40.
Hardware.— Contractor to provide all required nails,

spikes, screws, sash cords, window weights, pulleys, as
may be needed. Contractor to allow for hardware, not
mentioned above, for the general trim, $80.

Painting.
Paint all outside wood work with two coats of Bil

lings & King's ready mixed paint in two colors, as di-

water via galvanized iron pipe where not exposed to
view. The hot water pipes and all other exposed water
supply pipes to be of brass. The trimmings to the sev
eral fixtures to be the best nickel plated work.
The hot water boilers supplied through a copper lined

wood tank placed in attic, and tank from street mam.
Water meter to be provided and connected with main

supply and water run to fixtures. Provide and place two
sill cocks where directed. Place refrigerator waste and
extend outside of building.
Each tenement plumbed separately.
It is to be understood that all the work is to be done

agreeable to the local plumbing ordinances.

Gai PI pi na;.
Pipe each tenement separately for gas in the best man

ner, with outlets where shown on plans and according to
rules and regulations of local gas company.

Heating.

Each tenement to be heated with a hot air furnace of
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ample dimensions capable of properly heating each tene
ment throughout in the coldest winter weather, fitted in
a first-class manner with all required fresh air and heat
conveying pipes necessary. The pipes to be run to all
rooms and front halls, omitting kitchen, rear halls, pan
tries each floor.
Each tenement piped separately. Provide and set reg

isters in the several rooms in a neat manner.

Detailed Estimate of Cost.
The estimate of cost as furnished by the author is as

follows :
STONEMASONWOBK.

Excavating $53.60
Foundation walls 82.60
Grading 40.00

Amount $176.20

Brick underpinningwalls nnd chimneys $180.00
Gas logs 40.0fl

Front piazza 60.00
Outside steps 15.00
Cellar frames 11.00
Cellar sash 8.00
Window frames 50.00
Window sash and glass 80.00
Window weights and cords 19.00
Blinds 33.00
Outdor frames 15.00
Outside doors 22.00

Amount $1,179.00

INTEBIOBWOBK.
Top floors $95.00
Door flnish 88.00
Window flnish 85.00
Interior doors 116.00
Base and mold 28.00
Wainscot and cap 62.00
Pantry and china closet 50.00
Linen and clothesclosets 25.00
Front stairs 84.00
Rear stairs. . .. 20.00
Cellar stairs 14.00
Mantels 40.00
Cutting for mechanics 25.00
Nails and carting 35.00

Amount $667.00

Section of Corner
of Door Finish.—
Scale, 1% Inches
to the Foot.

LL

-- Section of Front Door at C D.

Sections of
through A
Scale, 1%
Foot.

China Closet
B and C D.—
Inches to the

£

Detail of Land
ing Post, Main
Stairs.—Scale,%
Inch to theFoot, j

Elevation of China Closet.—
Scale, % Inch to the Foot.

Detail of Front Stairs.—
Scale, MsInch to the Foot.

Elevation of Outside Front
Door.— Scale,% Inch to the
Foot.

Competition in Two-Family Houses.— Third-Prize Design.— Miscellaneous Constructive Details.

Painting and whitewashing 25.0Q
Concreting cellar 60.00
Chimney thimble and doors 8.00

Amount $313.00

TLASTEBWORK.
Lathing $135.00
Plastering 257.00

Amount $302-00

CABrENTEBWOBK.
Frame, spruce timber $240.00
%-inch matchedspruce boards 114.00
%-inch hemlockboards 58.00
Grounds and beads J0-0.0Furring and bridging 15.00
Iron posts _x „
Slating roof 133.00
Tinning and flashing 18.00
Gutters and conductors 55.00
Ash chute and sifter 9.00
Metal ceiling 6.00
Cellar partitions and shelves 15.00
Coal bins 10.00
Sheathing paper 18.00
Rear piazza §9-92
Clapboards ,0.00
Outside finish 51.00

MISCELLANEOUS.
Electric work $15.00
Hardware allowance SO00
Painting 230.00Plumbing 475.0(1
Sewer pipe 25.00
Water and meter 2000
Gas piping aoioo
Gas supply main 2000Heating apparatus 24s!o0
Amount $1,130.00

Carpenter labor
~
$75oTdo

BECAPITULATION.

Stone work $176.20
Brick work 313opPlastering 392.00Carpenter work 1,17900Interior work 66700Miscellaneous 1,13000Carpenter labor '750.00
Total amount $4,607.20

The builders' certificate Was signed by Joseph Tit-
reault, 43 Plantation street, Worcester, Mass.
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Methods of Finishing Floors.

At the thirteenth annual convention of the Ohio State
Association of Master House Painters and Decorators,
heid in Cincinnati about the middle of July of the cur
rent year, one of the interesting papers presented for
discussion was that of W. D. O'Connor, on various meth
ods of finishing floors, which in part is as follows :
In taking up this subject I would say that I have dis

covered two things which I think are the most essential
outside of the material. The first is to see that the floor
is absolutely solid—that is, that there is no give to it
when trod upon, for in a new floor it will crack the finish
and in an old one it will break and work out of the
cracks whatever had been used to fill them. Second, it
must be seen that the floor is perfectly smooth, clean and
dry.
Now we are ready to apply the finish that .has been

decided upon, of which there are several, each of which
has its good points, and of which I might mention shellac,
varnish and wax finish, each of which, if properly done,
will give good results. But for myself I prefer the wax
finish, for with the proper care I think it can be kept in
better condition and will give more service than the
others, and if the floor itself stay intact will get better
as the years go by by simply cleaning and rewaxing.
The great trouble with any finish for floors is that

the people expect too much of them. If they would only
stop and think that the finished floors were not so much
to be walked upon, but to look nice where the rug or
carpet did not cover them, we would not have near so
much trouble with them that we do.
Now, as to the best methods to produce these fin

ishes as applied on different woods of which floors are
made. If hard woods and close grained, such as maple
and hard pine, my way is as follows: If maple—after
getting the floor in shape, as before stated, I apply a
thin coat of good floor varnish ; allow plenty of time to
dry ; sandpaper and apply a full round coat and a third
coat in the same manner. When, if it is to be rubbed, I
use crude oil and pumice after it has become thoroughly
hard. If the floor is pine I follow the same plan, ex
cept I give a coat of shellac first, as I find it better on
account of the pitch the wood contains. If it is to be
a shellac finish I simply apply the number of coats called
for and finish as suggested. If wax, upon maple, I wax
upon the bare wood, and if pine, shellac first and wax
afterward, using the wax thin and polishing well. If
oak or any open grained woods are to be finished, I first
fill with a good paste filler and follow with whatever
finish I intend to use—wax, shellac or varnish.
One of the best jobs I ever did was six years ago,

and it is still in good condition to-day. It was filled
twice, one day apart, then a very thin coat of grain
alcohol shellac, followed by two heavy coats of the Pat
terson-Sargent Company's Nlsoron floor varnish, and was
rubbed with cruue oil and pumice to a smooth surface.
It has been cleaned up with a little crude oil a few times
since, but nothing else has been done to it.
Now, as to painted or grained floors, the same pre

paratory conditions will apply. I then proceed as fol
lows : I apply a priming coat of lead and linseed oil and
turpentine, mixed about half and half, with a little japan
dryer. After seeiBg that all cracks, &c, are closed up
I give another coat of lead with about 20 per cent. of zinc
and the tinting color, mixed flat. I also add a trifle of
varnish as a binder. This to be followed by a third coat
of the same mixture, which can either be left as it is or
varnished and finished as you wish and will give good
results; it can also be stippled or grained in distemper
on this ground before varnishing.
These I have been talking about have been, of course,

new floors, which, in my estimation, are not near as hard
a problem as old ones. In these days of rush and hurry
we don't have time to wait for lumber to be dried and
seasoned, as in the olden time, but it is cut, put into a
kiin and dried much the same as you would squeeze
the water out of a sponge. Consequently it comes and
goes with each change of the weather until it finally gets
seasoned, and, coming back to the subject, this is where

I think those unsightly joints and cracks come from that
are the nightmare of so many of us.
To reflnish an old floor, the first requisite is to get

rid of the old finish, or what is left of it, and right here
is where your trouble will begin. There are two ways
of doing this, and they are to use the plane and scraper
or a remover of some kind, of which there are quite a
number in the market, each one better than the other—
at least that is what the manufacturers tell us—and l
here want to sound a warning to those who use a remover
to get rid of the finish—the next thing to do is to get rid
of the remover, and if it is not done thoroughly you will
have trouble without end on that particular floor. After
we have got rid of the finish I look it over the same as
a new one and proceed in the same manner, except as
to the manner of filling or closing the cracks. The ma
terial to do this with is still a mooted question with
me, having tried whiting putty, lead putty, plaster of
parls and glue, paste filler, ground paint skins made into
a putty and the patent crack fillers that are on the
market with variable success, the trouble being, as be
fore mentioned, the shrinking and swelling of the boards,
either letting the putty fall out in winter when the fur
naces are in full blast or squeezed out in summer when
the lumber reabsorbs the moisture present in the atmos
phere.
In conclusion, I would say that I think all floors In

any house ought to be finished in some way as a cleanly
and sanitary act, and when doing them nothing but the
very best material should be used, as the day of carpets
is passing away and floors will be brought to our
attention more than ever, and the idea that any old
thing will do for a floor is passing with it. As a last
word, I might say that the best methods of finishing
floors are good material, better work, best results.

4 1»

Artificial Stories for Building- Purposes.

It is stated that German cement manufactures are
now turning their attention to the manufacture of arti
ficial stones for building purposes, and that concrete and
beton are rapidly replacing stone and brick in all kinds
of work, particularly for foundations, bridges, columns.
&c The facade of a Government building just com
pleted in Stettin is of artificial stone, and private, dwell
ings and flat buildings are being embellished with fig
ures and designs of artificial stone. Many experiments
are now being made with beton, and it is predicted that
it will be the building material of the future, the claim be
ing made that it is the least susceptible to fire of all ma
terials now used for building purposes, is cheap, and is
very durable.

— * 1»

Inlaid Oak.

An artistic display in the German section of the
Varied Industries Building is the inlaid oak room dec
orated by Carl Spindler. This room is on the south side
of the open court. It is an oblong shaped apartment,
and is decorated throughout with inlaid oak. Land
scapes, buildings and animals are all represented in wood,
and the wood is natural and unpainted. It took hundreds
of varieties to obtain these effects, most of the woods
coming from German South Africa. The room is wain
scoted all around to a hight of about 7 feet. The wain
scot is carved oak for 5 feet and then comes a series of
oblong panels in inlaid effects, showing landscapes, water
scapes, churches and cottages. All the colors are faith
fully depicted, and when one remembers that each shade
required a different variety of wood the effects obtained
are wonderful.
The room is furnished in light oak with chairs, tables

and a desk, all inlaid with pictures like the wainscoting.
On the desk stand several large plaques representing fe
male figures and heads, with every color and every effect
of light and shade shown in inlaid wood. This inlaying
differs from the kind usually met with in that the woods
are in their natural condition and color when laid ln.
The whole panel, as in mosaics, is varnished when it is
complete.
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CONSTRUCTlNG AN ELLlPTlCAL STAlRWAY/
Br Morbis Williams.

TO
develop the face mold of Block 4, as referred to in
the last issue, proceed by drawing a level line from

P, of Fig. 16, the center of the plan rail, to W. In this
figure it is made parallel with the level tangent H I. The
same line is shown in Fig. 15 to have been drawn from
Z to D and to be a diagonal line of the plan. In Fig. 14
again it is shown at X D, and as being parallel with the
bottom level tangents B A. The reason for this di
versified direction is found in the fact that it is a level
line, and as such its direction in the plan is governed by
the inclination of the tangents in the elevation. In Fig.
16 it is drawn parallel with the level tangent H' I'.
Therefore it will be a level line, but in Fig. 15 we have
no level tangents to direct us, consequently in such cases
A level line must be found, as at C C in Fig. 15, and the
line we have under consideration will have to be drawn
parallel with the same. These remarks are presented
with a view to emphasizing the importance of the lines
that are drawn from the centers of the plan rails in all

at H' I", making it equal in length to the level tangent
H' I'. In this manner we have transferred the level
tangent H' I' from the elevation to the face mold, and at
the same time have determined the angle between the
tangents of the face mold as shown at G' H' I'. Now

LIVINGRAIL

Fig. 17.—Plan, Elevation and Inclination of Tangents for a Ball of an Elliptical Stairway Made in Six Sections.

Constructing an Elliptical Stairway.

the diagrams. In all cases they represent level lines, and,
as previously stated, owing to their being level lines

drawn from the center of the plan rail, they stand for

the plan of the minor axis.

We will now transfer this line to the face mold. Re
volve point W, as shown by the arc W N M, to N, and

on N erect N R. From N draw the dotted line N P"
square to the raking tangent G' H'. From R draw a
line to P" equal in length to the line P W of the plan.
The line R P" will be the minor axis of the face mold
and its plan will be the line P W. In the transferring
process of the line F W from the plan to the face mold, it
is evident that owing to its being a level line and also the

plan of the minor axis the latter will also be a level line.
After finding in this manner a level line in the face mold

and that line being also the minor axis the remaining

process of completing the face mold will offer no difficul
ties.
Draw a line from H' parallel with the minor axis, as
•Continued from page255, Septemberissue.

make the joint at G' square with the tangents G' H' and
the joint at I" square with the tangent I" H'.
The major axis will be a line drawn through P"

square to the minor axis, as shown. All that now re
mains is to draw the curves, and here is shown how to find
the foci, which are points on the major axis to which to
fix the pins so as to draw the curves by means of a string
or trammel. Let P" X represent the length of the semiminor
axis for the outside curve, and P" Z the length of the
semimajor axis. Take X for the center, and with the
length of the semimajor axis P" Z for a radius describe
an arc to cut the major axis where the pins are shown ;
fix the pins at the points thus found, fasten the string to
each pin and stretch it out, sweeping the curve from Z
to Z. By similar process the inside curve is also de
scribed, its semiaxes being P" O and P" S. This com
pletes the treatment of the rail in four portions, and, as
previously intimated, it varies with the treatment of it
in three portions merely in the modification of the plan
tangents.
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We will now proceed to demonstrate the method of

treatment in case it is determined to construct the
rail in six portions. Here again the variation in treat
ment consists in the modification of the plan tangents, as
is evidenced in the drawing, Fig. 17. It will be observed
that the plan contains six blocks of various dimensions,

and that all of them have an obtuse angle between their
respective tangents. The elevation of these tangents is
shown in the figure to assume various inclinations. The
six joints are indicated at C, E, G, I, K and M, respectively.
The joint at M connects the upper wreath with the level
landing rail, thus determining the upper tangent, L M, to
be a level tangent, as in the treatment already demon
strated.
It is the purpose to treat block No. 1, as shown in the

elevation, first with the bottom tangent level, and sec
ond with the same tangent inclined. Let Fig. 18 repre
sent the plan and elevation of block No. 1, the bottom
tangent A B to be level. From A draw the line A W, and
from W draw the line W A square to the inclined tan
gent B' C Connect A'" B', which will be the bottom
tangent transferred to the face mold, and when in this

Fig 18.—Diagram Illustrating Method of Drawing the Face
Mold for Block 1 of Fig. 17, with the Upper Tangent In
clined and the Bottom Tangent Level.

To find the bevels, make C Z equal O M and connect
Z N'; the bevel is shown at Z. Again make C X equal
X' O and connect X N, when the bevel will be at X. The
bevel X is to be applied to the end A'" of the wreath and
the bevel Z to the end C
Let Fig. 19 represent the same block with the bottom

tangent A B inclining instead of being level as in Fig. 18.
The inclination of the two tangents of this block is shown
in the elevation of Fig. 17 at A" B" C". The point A"
connects with the newel at a hight from the floor line
equal to the hight of one riser. From A of the plan, Fig.
19, draw the line A W, and from W square to the inclina
tion of the tangents A' B' C draw the line W A". Fix
one leg of the compasses in B' and extend the other to
A' the length of the bottom tangent ; turn over to cut the
line W A' in A". Connect A" with B', which will give
the bottom tangent transferred in the face mold. This
position of the bottom tangent in relation to its cotan
gent, B' C, determines the angle between the tangents
in the face mold, and consequently the joints of the face
mold may be drawn square to each relative tangent, as
shown at A" and C.
From N in the plan draw the diagonal line N B. which

Fig. 19..-Dlagram Showing Block 1 of Fig. 17, with the Two
Tangents Equally Inclined.

Constructing on Elliptical Stairway.

position in relation to its cotangent B' C it determines
the angle between the tangents as required in the face

mold, and shown at A'" B' C. Draw the joint at C
square to the tangent C B' and the joint A'" square to
the tangent A'" B'.
To draw the inside and outside curves it is required

to find the minor and major axes, and to do this it is nec
essary to start directly in the center N of the plan. From

N draw the line N N' parallel with the level plan tangent

A B. This line N N' will be the plan of the minor axis,
and that because it is a level line drawn from the center

from which the plan curve of the rail is described. It
is a level line owing to its being parallel with the level
tangent A B.
Having in this manner determined the plan of the

minor axis, all that now remains to be done is to trans
fer it to the face mold. On N' erect N' N", from N" draw
the line N" O, and through the point O draw the line M
O N" at right angles to the raking tangent B' C. Take
N" for center and the length of the plan line N N" for
radius, describe an arc cutting the line M O N"' in N"\
The line N" N'" will be the minor axis ; connect N'" A'",
which will be the major axis. The curves may now be de
scribed as was demonstrated in connection with Fig. 16.

will be the plan of the minor axis. Let it be understood
that in every case where the tangents of a wreath are in
clined as in this case the plan of the minor axis will
assume a diagonal with the plan of the block. On B erect
B B', and from B' draw the line B' N" parallel with the
line A' A". Make B' N" equal in length to N B in the
plan ; the line N" B' will be the minor axis, while the
major is drawn at right angles to it, as clearly indicated
in the diagram.
One bevel only will be required for this wreath, owing

to the tangents being equally inclined. It is found, as
shown, by extending the compasses from the point N'" to
touch the tangent B' C. Take this dimension and place
it from C to S ; connect S N ; the bevel is shown at S, and
is to be applied at both ends of the wreath.
In Fig. 20 is presented the plan and elevation of

block No. 2, taken from Fig. 17. Note that the plan is an
exact copy of that in Fig. 17, and also that the elevation
is an exact duplicate of the elevation in the same dia
gram. Note also that the pitch of the tangents in both
figures has a different inclination, and that the bottom
tangent C D' is shown to have the same pitch or inclina
tion as the upper tangent B' C in block No. 1, and that
equalization of inclination in respect to these two tan
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gents is made necessary owing to the joint which con
nects the two wreaths represented in these blocks.
The joint shown in the elevation of Fig. 17 at C to

made square to both tangents B' C of block No. 1 and C
D' of block No. 2 ; hence the necessity of having the two
tangents equally inclined. Respecting the upper tangent D'
E' of block No. 2, it is evident, as indicated in the eleva
tion, that its inclination also is arbitrarily fixed by similar
conditions. It is here shown that D' is a fixed point, hav
ing been determined by the inclination of the bottom tan
gent C D' ; the same is true of the point E' in that it is
determined by the bight this piece of wreath arises in its
span from C to E', which, as shown in Fig. 17, is equal to
the hight of the three risers 5, 6, 7; thus the point E' is
fixed. The tangent D' E' will consequently have to in
cline from E' to D', which is a much steeper inclination
than that of the bottom tangent C D'. The problem now,
as represented in Fig. 17, consists in developing the face
mold and finding the bevels for a piece of wreath stand-

Fig. 20.—Diagram Showing How to Draw the Face Mold for
Block 2 of Fig. IT.

Constructing an Elliptical Stairway.

ing over and above an obtuse angle base block having two

unequal inclined tangents.
Reverting to Fig. 20, we will proceed to solve this prob
lem. The plan is shown in this figure at N C D E N, and
the elevation of the tangents at C D' and D' E', respect
ively. Now, as in all the other figures, draw a line from

C in the plan to W, and from W square to the upper
tangent D* E' draw the line W C". Fix one leg of the
compasses at W and extend the other to C in the plan.

Revolve the point C to C", as shown by the arc C B C" ;
connect C" and D', which will be the bottom tangent in its
position as required in the face mold.
The angle between this tangent and its cotangent D'
E' is shown at D' E' C" ; make the joint at C" and E'
square to the tangents, as shown at C" and E", respect
ively.
The minor axis for this mold will be a line drawn

square to the upper tangent E* D' from the point E*. as
shown, and the major axis a line drawn through the point
N'. The distance between E' and N' on the minor axis is
equal to N E of the plan. To find the bevel take the
length from Z to E' and place it from E to X, connecting
X and N. The bevel is at X, and is to be applied to the
end C" of the wreath. The end E' will need no bevel ow
ing to its coincidence with the minor axis, as shown in
the diagram. The width of the mold at E' will be the
same as of the plan rail, and its width at C" is taken
from the bevel. The distance X M of the bevel is placed
on each side of C", as shown at C" M. Now the curves

may be described by means of either of the methods al
ready outlined.
The next piece of wreath will be in Fig. 17, to cover

the span from joint E" to joint G", as represented in plan
and elevation of block No. 3.
It will be observed that the curve of the plan in this

block is described from the center Z instead of, as in the
preceding two blocks, from the center N. The inclination
of the two tangents is shown in the elevation of the block
to be equal, and furthermore that it also equals the in
clination of the upper tangent D' E' of the preceding
piece of wreath, which is to be jointed to it, as shown in
the elevation at the joint E" of Fig. 17.

(To be continued.)

Employer Not Liable for Injury to Employee by
Fall of Temporary Arch.

A workman was injured by the falling of a temporary
arch while engaged in putting in terra cotta arches be
tween iron girders or floor beams. The construction of
the arches required the use of a temporary arch upon
which to lay the bricks of terra cotta which formed the
permanent arch. The temporary, or false, arch, which
was furnished by an independent contractor, was made
of iron ribs adjustable to the size desired, and covered
with wooden lattice work, and when in place it was
suspended at either end by a notch cut in a hanger which
fitted upon the flange of the iron girder, and was securely
fastened to the girder by a screw clamp in the hanger.
A scaffolding was furnished on each side of the arch for
the brick, cement and workmen ; but the men were in
the habit of standing upon the temporary arch, instead
of upon the scaffolding, while laying the terra cotta
bricks.
There was no evidence of structural defect in the
arch which fell, and the natural inference from the evi
dence was, therefore, the Second Appellate Division of
the Supreme Court of New York says (Haughey vs.
Thatcher, 85 New York Supplement, 935), that the fall
was occasioned by either some negligence in the act of
setting the arch in the first place, or in dealing with it
after it was set by the workmen in the process of working
on the building. In neither case would the negligence be
chargeable to the employer in the absence of knowledge,
express or implied, or in the absence of proof that it re
sulted from incompetent servants or from an insufficient
number of servants, tinder these circumstances the doc
trine of res ipsa loquitur (the matter speaks for itself)
did not apply, as that rule can only be invoked, as be
tween master and servant, if at all, where the facts not
only warrant an inference of negligence, but also estab
lish that such negligence was that of the master.
Nor does the court think that the temporary arch

could be regarded as a scaffold, within the meaning of
Section 18 of the labor law, so that the negligence of the
employer was to be assumed from the mere fact that it
fell. It says that its primary purpose was to support
and shape the permanent arch until that arch should be
set and hardened sufficiently to justify the removal of
the temporary structure. It no more became a scaffold
because of the habit of men stepping on it while at work
than would a wall or beam temporarily constructed to
hold up some part of the structure during its creation
because it might be used by the men to steady or sustain
their weight for personal convenience in working. It
might very well be that the employer, if aware that the
men did so use the temporary arch, would be required to
make it strong enough to support their weight, in addi
tion to whatever other weight it was designed to bear,
and that he would be liable for negligence in that regard
upon proof that it was inadequate by reason of negligence
lawfully attributable to him ; but that doctrine would not
extend the case to the stringent liability of the labor
law. For the purpose of this case the temporary arch
might be fairly regarded as neither a place nor an ap
pliance furnished to the workman to work in or with, but
during' the time it was designed to remain in place to
shape and support the final structure it should be re
garded as a component part of the building.
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CORRESPONDENCE
Shingling .%round a Chimney.

From J. E. R., North Chatham, N. X.— I inclose a lit
tle drawing which may help " J. J. D." of Cornwall Sta
tion, Cal., whose inquiry appeared in the September is

sue of the paper. After the chimney hole is cut I tack
pieces of 6-inch hemlock boards around inside of the
opening, allowing them to stick up 5 inches above the roof

boards. I then proceed to shingle and flash against the
box so formed. Boards are tacked over the opening while
the work is in progress in order to keep out the storm.
When the mason lays the chimney he knocks out the
boards and behold the flashers stand upright and in posi

tion to be bent into the courses as the chimney goes up.
Referring to the sketch which I send, the tin at A should
go up under the fourth course of shingles, and should

PATTERNFOB
SIDEFLASNER

Shingling Around a Chimney.

extend beyond the side flashers 1 inch ; the tin at B should
go down under the last course. At B the side flash
ers should extend down % inch. The drawing so clearly
indicates the construction employede that further com
ment would seem to be unnecessary. I should like very
much to hear from other readers of the paper and to
know how they would do a job of this kind.

Laying Tar and Gravel Roofa.
From F. C, Van Buren, Maine.—I am a subscriber

to Carpentry and Building, and would like very much to
have some one tell me how to make a tar and gravel
roof. I am about to lay one, and as there is no one here
in the business, I am obliged to do work myself. I
therefore come to the readers of the paper for points as
to the best method of doing the work.
Note.—With no desire to anticipate the discussion

which we trust the above inquiry will develop among our
readers, we would state that one plan of laying a satis
factory tar and gravel roof is to first put down four ply

carbonized roofing felt, well mopped between laps, and
covered on the top with a good coat of coal tar and rosin
in the proportions of half and half. After this has been
done, cover with clean gravel that will screen through a
Vi inch mesh wire screen.
A well known writer in discussing this question in

an earlier volume of the paper said:
There is no reason why a gravel roof should not be

a good one, if only proper care and good materials are
used in its construction, at least it should be good for
the money expended on it when compared with the cost
of tin, galvanized or copper roofs. Of course a gravel
roof is only suited for a low pitch or flat roof, as on a
steep roof the gravel would eventually wash off and
leave the paper or canvas exposed to the weather. Ordi
nary coal tar answers fairly well for a top coat before
the gravel is spread on, if the roof is very flat. If the
roof has a good pitch it is a good idea to mix 8 or 10
pounds of common rosin with the pitch while it is boil
ing, stirring the mass well with a stick before it is
taken out of the boiler.
To prepare the roof before covering with tar after it

is boarded tightly with matched stuff, the following rules
should be observed :

,
In all cases the grain of the roofing

boards should run in the direction of the pitch—never

across it— and all joints should be driven close and tight.
The boards should be planed on the top side, and should
be free from shakes or knot holes. Swab the whole roof
over with a thick wash of Portland cement mixed with
water to the consistency of thick paint. Let the roof dry
for a few hours, then lay on a coat of good roofing paper
—tarred paper preferred—having a lap of about one-
third of the width of the paper. Over this give a thin
coat of hot tar, in which ground asbestos, mica or Port
land cement has been mixed, in the proportion of one
bucketful of cement to four of hot pitch. Let stand until
dry and hard. Over this lay another coat of roofing pa
per, and on this lay a thickness of rough sacking, which
must be tacked down here and there with broad headed
tinned nails, such as tinsmiths use in roofing. On this
sacking lay a thick coat of the tar while hot, and then
sprinkle coarse sand and fine gravel on the hot tar and
leave to harden. The tar must contain the proportion of
asbestos, mica or cement as described in the foregoing.
When the tar or pitch hardens it holds the gravel in

place, and the rough sacking over the paper strengthens
the whole roof covering and binds the whole together,
and to a very large extent prevents the roof from crack
ing or blistering, faults which are common to gravel

roofs and which cause a great deal of trouble and an
noyance. A roof covered in the manner described will
make a good serviceable one, and one that will hold for
from seven to nine years, when it may be made good
again by a generous coat of the prepared pitch and an
other layer of fine gravel. Metal roofers do not take
kindly to roofs of this kind, but there are instances when
no other kind of roof is available, and to meet these in
stances the above method is offered.

Strength of Floor Beam* for Public Hall.
From J. F. T., Ballard, Wash.—I have been a reader
of Carpentry and Building for about 12 years, and feel
greatly interested in its columns. I have, however, nev
er replied to any of the queries which have appeared
in the Correspondence department, but as I notice an
article from " S. L. C." of North Loup, Neb., about the
strength of floor beams for public hall, I send a sketch
which I hope may be interesting in this connection. It
relates to a machine shopl built in a Southern State about
ten years ago, and which is still standing, although near
ly nine years since a cyclone swept over that section, lay
ing waste nearly everything in the way of buildings,
trees, fences, &c, in its path. The machine shop is 30
feet wide and 80 feet long. The blocks marked 2x6
were put in flatwise, and then holes bored through two

fLOORORSILI.

Strength of Floor Beams for Public Ball.

of the blocks toward the ends of the 12-inch joist. A
groove was then cut in the bottom of the second block,
deep enough to bury the %-inch iron rod, which is pro
vided with a swivel, or turn buckle, placed near the cen
ter. After passing the rod through to the outside of the
4x4 studs, which should be placed at or opposite every
truss, or about 8 feet apart, the carpenter can fill in the
other joist between each truss and then bridge them. He
should, however, never forget to put up a temporary
scaffold underneath his joist while getting them in posl
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Hon. Where this hog chain, or tie rod, as it may be
called, conies through the outside of a building there
should be a piece of Ms-inch iron, together with a heavy
washer, on each before the chain is tightened up by

means of a swivel or turn buckle. In erecting my scaf
fold in the center, I raised the center of the joist about
2 inches above the level of the ends and that aided very

much, for after the blocks are bored and nailed onto one
of the joist the rod can be placed through them, and
then the other 2 x 12 can be spiked.

Some Comments ftUKgested by " What Constitutes a
Day's Work for a Carpenter."

From L. Jerome Aimar. —Although the question of
" What constitutes a day's work? " for the carpenter has
been aired to some extent through the columns of Car
pentry and Building, and notwithstanding the suggestion
to drop the subject, I for one would like to see the con
troversy—for such it has become—extended indefinitely
for many reasons.
I am not in a position to know the circulation of the
'•Old Blue Book," nor the number of subscribers upon
your mailing list, but I will hazard a guess that said list
contains the names of a large number of " master
builders." As a journeyman I looked upon Carpentry
and Building as being the organ of the journeymen ex
clusively. When I became a " master " I found just as
much to interest me as previously. Whether this arose
from the fact of its tone having been changed or from
the change in my own situation, I have never been able
to decide. Be that as it may, it can have but little bear
ing upon the subject in hand.
That times, men, materials, conditions and methods

have changed since then there can be no doubt; I mean
since the first issue of the book. These changes must be
taken into consideration as bearing upon the subject.
That they must concern us is quite evident, for it is these
very changes which leave the question an open one and
worthy of discussion.
In the first place let us go back, say, a generation.
In doing so we find that at that time the average working
day for all mechanics was ten hours. That the wages
were very much lower then than now, despite Uie asser
tions of some to the contrary. The work was much
heavier and more laborious than at present, and many

more tools were required in doing a piece of work. I
could continue to cite what the journeyman of the pres
ent day would look upon as hardships, but, say, " old
boys," do you remember the jolly times we used to enjoy
when we were sent out in the country on a job? The
innocent " monkey shines " we used to cut up? Did we
feel that we were worked to death because we were
turned out by the cook before dawn to gulp down a couple

of quarts of good old harmless hot coffee and walk a mile
or two and be " spiking " down shingles as were shingles
before " Old Yaller " showed himself?
Did we ever go on strike because the sun went down
before we drove our last nail? Did we want to yell
" scab " at " Billy " because he reached the ridge before
us, and we had to saw off the tops of his shingles before

we could finish our side? And did
" Billy," after giving

11sthe " ha ! ha ! " jump over on our side and help us out,

and did we not on the very next roof beat him and his
partner all to pieces? Did any one ever hint that we
were doing more than a day's work or that " the boss "

was becoming a "capitalist" through our foolishness?
Were we so tired out that some of us did not throw our
hatchet down and jump after it from the staging, and

did we jump every fence on our way home and trip each

other up all the way to camp? Come out of your shells

and contradict me if I am not telling the truth. You will
have the opportunity next month, and I am willing to
leave it to you whether I am giving the young men a
" fairy tale " or not.
When I look back, boys, and mind the time " Jack "

spoiled the door, after working so faithfully all day on it,
and after "jollying" him until he blushed like a girl,
how we hunted up two old kerosene lamps and made the

rip saws hum and the shavings fly, and how the
" boss "

slipped in on us, seeing the lights, and, after being let in

on the joke, how be enjoyed it as much as any of us.
And, by the way, did we think to charge him overtime
for that night's work? Well, well ; how was it possible to
be so brotherly and yet not be cognizant of such an " in
stitution " as the " Brotherhood "? Strange to think that,
instead of a " working card," when we turned in with a
new gang, the fellows were far more interested in the
size, design and equipment of our tool chest, which three
of them assisted us to carry up in the shop at noon. And
how large an amount " Jim's " and " Jerry's " little $10
per looked alongside of our $7.50, which the new man
would get until his period of probation had expired. And
how much larger than theirs did our $10 look when that
period had passed?
Not a continuous stream of " Pints," flowing in at
the rate of 2640 per man, per week, the average some
of us would like to see maintained, could begin to re
place the fun we got out of the single " Black Bottle "
the proprietor of the still filled for us, the time we were
sent up there to reshingle his roof, and how about the
cedar and spruce chips we chewed to take the " Smell "

off before we got home.
The job In the country that had such charms for us.

especially where we were allowed to carry an old " muz
zle loader," is looked upon by the journeyman of the
present day with no feelings of pleasure. He figures that
he must turn out so much earlier if it is not so far
but that he might make it on his wheel, and that he
will get home so much later. The fact that he possesses
the means of skimming over the ground like a bird does
not appeal to blm at all. He looks upon it as being just
so much extra work for which he receives no pay, yet
he will race all over town after supper and after mid
night perhaps.
Now that the " Trolley " has taken the place of the

wheel, he thinks that the " Boss " should pay his fares,
and he takes the last car that would get him on the job,
barring accidents. If he is late and the foreman says
anything to him, or " docks " him, he is up on his ear
at once, and perhaps quits' the job on the spot. The fore
man, who has his plans laid for the day, finds himself
working at a disadvantage. That night, Charley's mate,
finding that Charley is not coming back, throws up his
job also. Saturday night, when the rest of the crew
meets Charley, he tells them of a job, "right in town,"
where men are wanted. Away goes the rest of the gang.
Perhaps a couple of " jack-iegs " who are not sure of
getting a job elsewhere, having worked for Charley's new
" Boss " before, show up. The foreman being away
looking up a new lot of men, and they not feeling com
petent to lay out any of the work, fritter away the day
on a little porch roof that could easily be finished in a
couple of hours. They have no scruples about drawing
full pay for their day's work, because it is not their fault
the foreman is away. Again we might suppose that
another old hand or two might be upon the work putting
in good time and service, but they fear if they set the
other fellows to work, they are apt to go wrong and
swear that they were instructed wrongly. Or they may
refuse to be instructed by the other fellows, for have we
not heard often enough, " You are not my boss," when
one man undertakes to instruct another. Next day the
new men turn in and nothing is accomplished. They
don't know where to find the materials, are not familiar
with the details of the work, and so another day is lost.
No use charging it to " Charley's " account.
The men get the cornice completed and are ready

to shingle. They go down and dump their finishing nails
into the keg of spikes, and find that " Charley " has
dumped his pockets of eight-penny nails into the shingle
nails. A half hour is lost resorting them out. Finally
they carry up a bunch of shingles, break them open in
such a manner that most of them fall to the ground,
while the remainder fall inside of the building and into
the cellar.
Next a workman goes down for a chisel, using the

same to pare each and every shingle. He puts the chisel
down where it rolls off the roof to the ground. Next
he picks up his hammer, puts down the shingle, turns it
over, reaches for a nail and his nail pocket capsizes. He
makes a grab for the nails, the wind blows the shingle
across the road or down the well, and then the whistle
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blows. Time to quit, and again we are left in doubt as
to what constitutes a day's work.
Is it any wonder when we tell a fellow like this that

we have carried up on the roof of a barn, from 25 to 30
bunches of shingles, 250 to the bunch, perched ourselves
down beside them and nailed them on that roof, one

at a time (no matter how many seconds tnat might figure

out for each shingle; time and again have we done

this) —I say, is it any wonder he thinks we are giv.111;
him "ghost stories?" Such as he cannot conceive how

it can be possible. I will be candid and tell him that, in
the first place, we were on that roof at 7 o'clock in the
morning (terrible to think of!). We quit at 6 o'clock at
night (terrible to think of !) . But we stout old

" hearties,"

with no other liquid flowing in our veins except good
" red blood," what did we care about the hours? Some
times the frost, early in the mornings, would nip us a
trifle and this accounts for the difference between the
25 and 30 bunches. But, boys, I want to tell you, waen
we went on that roof we went to lay shingles, and it

was as much like a farmer trying to get in his hay on

a summer afternoon in advance of an approaching thun

der storm as anything you ever saw in your life. The
" Walking Delegate " would have disjointed himself try

ing 10 locate us long enough to examine our
" working

curds," had we been obliged to carry that badge ol

honor (?). At that time the phrase "The dignity of
Labor " had not been coined, hence we were not par

ticular as regards the figure we cut, hanging on by one

*>arhooked over the ridge pole.
I am perfectly willing to admit that there were some

men at that time who could not keep up with the proces

sion, and consequently were not paid as much per day

as the others— an arrangement which we all thought and

looked upon as being perfectly fair, just as fair in fact as
it is to-day for us to refuse to pay the best price for
second best goods, even though we do receive uniform pay

whether we are capable or not. If it were ever possible
to figure out " what constituted a day's work," then

was the time.
Now about the 12 and 15 door a day man ! What the

average day's work for a man in this line was, I have
no recollection, but I do remember a man coming in upon
a large job we once had and "lumping" the doors, as
we railed it. He was on the job two or three days, and

after he had left we all went over after supper to

criticise his work, and I remember having heard cur
best men say that they were beaten out of sight, both as

to quality and quantity. They pronounced his work

perfect, and the " Boss
" said he had finished in a per

fect manner more than twice as many as our best men

could have accomplished in the same time.

Once since then I have worked on a job with the same
men, and no matter what work he was set to do he ap

peared to be greased ; but fitting and hanging doors was

his "hobby." I should tell you, perhaps, that I did
not recognize him as the same man who had hung our

doors until he had rigged himself out for hanging doors

on this job ; then I recognized his movements at once.
He possessed tools which he used for this purpose only,

and I might say a uniform as well, which he donned, and
which consisted of a pair of yellow overalls and a blue

cap with leather visor, which he turned behind as soon

as he began to work. I knew him then at once. He
stripped to his undershirt and slipped his feet into what

appeared to be a pair of boots cut off above the ankles.

In he started with that oily motion of his. It seems
that he would turn in upon a job until it was ready
for the doors, when he would invariably lump them.

Of course, this would be impossible at the present day.

Now many of the readers have cried: We have met
people who have met others who have met the men who

could do this kind of things, but none who could do the
fonts themselves. Well, then, let me tell you what I have
accomplished in that line. Four times in my life I have
set out to do up my slick friend. I have put my tools
in perfect order the day before, arose bright and early

the next morning, turned my cap hind side before, as he
did, and sailed in with the firm belief that I would do
my 12 doors before night— ten hours constituting a day's
work. Three times I made it. The first time, and also
the second, my first two doors were not hung as well

as I would like to have seen them hung. The third time,
my first three doors were perfect, but feeling that I was
loosing ground, I made a spurt and botched my fourth
and fifth doors. I then took it easier and was surprised
to come out ahead by a few minutes. The fourth time I
got stuck on my tenth door, although all of them were
hung and fitted perfectly. If I had tackled these doors
on consecutive days I am quite sure I would have equaled
our "Artful Dodger."
From the foregoing we must conclude that 12 doors
do not constitute a day's work. On the other hand, I
once sent a man to hang a screen door. His time was
three-quarters of a day. The next day I received a
postal card requesting me to come and see what I thought
the job was worth and remove the door. That door is
lying around my shop yet, with the hinge marks on all
sides of it, where this man hung and rehung it on that
one job. Judging by this instance, we might conclude
that it required more than three-quarters of a day to
hang one door. How can we strike an average? Can
you tell me?
We can figure that so many feet of inmber will cover

a given surface. We make allowances for waste, the
matching, &c, of flooring or other material. Our cal
culations prove correct. Given the same piece of work
at another time and we find our figures are available,
just as before. We compute the number of sash, doors
or blinds required on a given plan. Go over them any
number of times—the same result. Space our timbers
so many inches on centers, and should we have to duplicate
the job our figures will hold good. So many bricks will
lay up so much wall. No element of doubt entering into
the question.
Go out and hire a man, two men, ten men. We are

not left in doubt very long as to what constitutes a day's
pay. Turn them into work. The sun will not go down
upon us before we are made aware how many hours con
stitute a day's work ; but when it comes to the quantity
of work that we might reasonably expect to see accom
plished in that time, it remains an unknown quantity.
The more I look at it the more unreasonable the prob
lem appears to me. Why is it that we cannot feel just
as positive about this question as we are that 60 minutes
will make an hour and eight of those hours constitute a
day's work? Or that ten cents make a dime, ten dimes
make one dollar, and that so many of those dollars con
stitute a day 's pay? And again, how is it that, if the
rate is $4 per day, we are compelled to render no less
than 400 cents in payment for that time? Yet we can
have no reason to expect that we will receive 480 minutes
work for our 400 cents. When you find the reason for
having to give the man who can accomplish just half as
much as another 400 cents for his day's work, or a sum
equal to that received by the more competent man, which
is actually giving him twice as much for his poor day's
accomplishments, then will you have the reason for hav
ing to pay a certain sum and an arbitrary price for an un
certain amount of work or service.
After all I have said, wh^re are we? Just where we

started. Now then, let us see where the fault lies, for
fault there must be. Years ago a few men began to
agitate the question of " labor unions." At first It
amounted to nothing. After a while the unions became
established, but their power was little felt. So many
workmen remained outside of the unions that they coun
teracted any good or harm that might result from such
organizations, but they kept at it until they became
powerful enough to compel men to seek membership in
their ranks, after which it was an easy matter to dictate
terms, even to the employers. Then demandswere made for
increase in the wage, and next came demands for shorter
hours, ad libitum. Success crowned their efforts. Other
rules were enforced, such as who should do certain work
on the buildings, rates for overtime, holidays, &c, but
that one question, so important to the employer. was left
out entirely. How can a business be carried on suc
cessfully with such an unknown quantity pervading it?
Is it possible to render an estimate upon which we might
depend with any degree of certainty under such con
ditions? I can't see it. Can you?
Why not take up this question once for all? If we

have no data upon which to base a calculation, let us
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proceed to establish a precedent. Our workmen having

dictated every other question, why not let them dictate
the amount of work of the different kinds that shall
constitute a day's work? Let them make it one door a
week, a bunch of shingles a month, a square of flooring
a year, any old thing, just so we may know where we are
at. Let me advise, though, not to sit and wait for them
to do what concerns ourselves so vitally. It is not to be
expected of them. It does not interest them at present,
but it will eventually.
One thing more and I am through. Did you, brother

architect or contractor, ever have in your employ a lot
of men of which you had reason to be proud, and did
you find, say, after six months, that those men deliber
ately squandered your time and patience because they
found you an "Easy Boss?" If so, "Didn't it Jar"
You."

A Problem in Roof Framing.

From A. S. W., Shatonee, W. Va.—I send inclosed
floor plan of a story and a half bouse, which I am think-

the sheets were laid from the bottom up, and the seams
had to be soldered, the solder would flow away from the
lock and be of no value. As the roof in question has two-
thirds pitch, and would give a rise of 16 feet on a span
of 24 feet, we cannot understand why our correspondent
would want to solder the seams on so steep a roof.
The usual practice in laying flat seam tin roofing on

steep roofs is as follows: Start the roof at the eaves,
locking sheet by sheet, having not less than %-inch edge,
being careful that the sheets lock well. When the entire
roof is laid and before closing the seams, paint the seams
with a good mixture of white lead in boiled linseed oil,

applying it thickly with a small tool brush so that the
seam is soaked well. Then close the seams with a mallet
in the usual manner and give another coat of white lead,
slightly thinner than the first, over the seams. When
this has dried paint the entire roof as usual, which will
make a perfectly tight job, without soldering any seams
except the flashings.

Criticism of Truss Construction.

From Fbank E. Kidder, Denver, Col.—Referring to
the communication of " C. C. J.," Fort Davis, Texas, in
the August issue of the paper, I would say that the form
of truss shown, while a true truss, is not a desirable one,
owing to the enormous strain developed in the straining
beam S. For the span and spacing given, taken In con
nection with a shingle roof, I think the truss will stand
up, but the straining beam should be braced laterally
by a beam running from truss to truss. The only duty
of the center post is to brace the straining beam, in or
der to prevent its buckling up or down, and this should
be made of two plank, bolted to the straining beam and
tie beams. The straining beam should not be cut at its
tenter.
The strength of the truss will be very greatly in-

Problem in Roof Framing.

ing of building, and am troubled as to the framing of the

roof. Will some of the many readers of the paper help
me out by furnishing a roof plan adapted to the diagram

sent herewith?

Planed or Sawed Joints.
From Old Chip, Bakersfleld, Cal.—In regard to the

question raised by " Curious," of Newport, Ky., the only

thing I can do is to express my prefer
ence, as doubtless mechanics will differ
on this subject, as they do on most
others where a variety of methods can
be employed. My preference is for the
saw joint, though I would not put the
block plane entirely out of reach. There
are emergencies where it is almost in
dispensable. My preference is for the
saw, but I want to choose the saw. I
would not select an old, rusty briar

called a farmer's saw, which has lain
out in the hog lot since last fall, but
rather a saw with a thin blade of the
highest grade of steel and as bright as a
new silver dollar, and filed with very

little draught for finish work. My experience teaches

me that a mechanic needs to be a past master to obtain

the best results with a saw. He has to educate his eye.

muscles and nerves so as to have his whole being under

control and at perfect command.

Criticism of Trust Construction.

creased by placing a rod from A to B, as indicated by the
dotted line, and there will then be no danger of the truss
settling to any appreciable extent.

Flat Seaiu Roofing' on Steep Roofs.

From D. F. M., Quebec, Can.—Will you kindly in
form me through the columns of the paper how I can
put on a flat seam tin roof, having two-third pitch, so
that the horizontal seams across the roof can be sol
dered without starting to lay the roof from the top down?
Answer. —If the horizontal seams must be soldered

the sheets will have to be laid from the top down. This
brings the edge of the seam toward the top and forms a
guide when drawing the soldering copper over the seam,

and allows the solder to flow into the locks, whereas if

An interesting piece of work has recently been com
pleted in Pittsburgh, which is probably without an ex
act parallel in the history of building operations, at least
in the city of Pittsburgh. A four-story structure was cut
in half, and after 6 feet had been removed from the
length of the structure, the halves were joined and a
new wall placed in position, and all without interfering
with the business of the establishment. It is stated that
many contractors in the city refused to put in bids for
the work, which was necessitated by the widening of the
avenue in the east end. Finally A. C. Moore of 112 Car
ver street undertook the work, and is carrying it to a
successful issue.
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A Good Outhouse Arrangement.

BY JOHN Q. SAMUEL.

The pages of Carpentry and Building are usually
filled with matter of more importance than that which
I present, but as only by excellence of detail can one se
cure an admirable whole, the characteristics of a care
fully planned minor feature should be interesting. Being
.the son of a carpenter I have long cherished the idea of
arranging the outhouses of a modest home to suit my
fancy. The sketch presented herewith illustrates in
part the result of an opportunity to exercise my own judg
ment without interference. The premises are adjacent to
a public alley at the rear and side. The building em
bodies a coal room, not shown, a second floor for lum
ber, bench, old furniture and general storage, a room for
.tools, hardware and articles in general of a kindred na
ture well worth taking care of, a kindling shed and privy
house. The platform for loft stairs is formed on three
joists that cross the building and project 4 feet. Its floor
protects the entrance to the tool room just below. The

A Good Outhouse Arrangement.

tool room door has four panes to give light. The kindling
shed is at the rear of the privy house. The passage to
it was intended to be left open, but stray dogs sleeping
inside compelled the addition of a door. The privy house
occupies a portion of the kindling shed, and is set back
.of the shed skirting 2 feet to keep it dry and pleasant
during bad weather. The little house proper has but
three sides, the fourth side being merely a stud frame,
through which are four 3-inch wood screws into the side
of the tool room to keep it in place. If it is necessary to
empty the vault the house can be lifted or tilted back by
removing the screws. The vent pipe has a slip joint un
der the shed roof so as to be able to disconnect it easily.
Instead of having a wood riser with open floor and

wood seat with large holes through which children can '

drop chickens, cats, dippers, &c, and through which even
a small child has been known to fall, there are two regu
lar enameled iron Philadelphia hoppers with self rais
ing wood seats. One of these hoppers is the low pattern
for children ; the other, the high type. After 18 months'
experience the iron hoppers prove to be very superior to
the box seat in many ways. There is no water connection
to them, but the fouling surface is about one-flfth of that
in a box seat, and not absorbent. It is all in view. It
is easily cleaned, and the whole floor is open to the air
and easy of access to Bcrub. The seats are always up in
the air and keep dry and clean. They cannot be left
down by children. The area of the vent is greater than
thnt of the two holes combined, and there is a good draft

down the holes and up the vent all the time. The cost of
an equivalent jump off seat and provision for it is but lit
tle less. Certain renewals and repairs to the box seat and
supports make the cost eventually more. The holes are
but 3 inches across, so only small things can be poked
down by children. The door to the little house has a
large glass for light by day, and at night the kitchen
lights shine in, so the place is not dark. A piece of coarse
mesh wire prevents any one from looking in unless very
close to the door.
The health officers who have called inspecting vaults
express themselves in terms of praise of this arrange
ment, and wonder why it is not generally employed. The
workmanship of the structure shown is poor, and the ma
terial mostly odds and ends, but the principles of the
arrangement are set forth distinctly, and the writer be
lieves they will be of more than ordinary interest to many
of the readers of the paper.

Wages and Hours of Labor in Building Trades.

In the July report of the United States Bureau of
Labor, of the Department of Commerce and Labor, an
elaborate statement is presented of the wages and hours
of labor in the principal industries of the country. We
give below an extract from the report, showing the com
parative wages and hours of labor in the building trades
for the years 1903 and 1890, together with the per
centage of increase or decrease in 1903 as compared
with 1890. This comparison will be of especial interest
at the present time, when the subject of labor in the
building trades is so much to the front. In the sub
joined list the wages column represents cents per hour
and the hour column hours per week :

, Wages , , Hours. ,
Increase. Decrea.e.

Building trades. 1903. 1890. Per ct. 1903. 1890. Perct.
Bricklayers 55 43 27 48 53 10
Carpenters 36 27 33 49 56 12
Cornice makers 41 29 41 48 55 12
Gas fitters 42 30 37 49 56 12
Hod carriers 29 23 27 48 53 9
Inside wlremen 41 26 57 49 56, 13
Laborers 17 15 11 56 59* 5
Lathers 38 32 18 46 55 17
Painters 35 27 29 49 55 12
Paper bangers 36 28 28 50 56 11
Plasterers 53 37 44 47 54 12
Plumbers 44 35 26 49 54 10
Roofers, gravel and tar. 26 22 17 57 58 2
Hoofers, slate and tile.. 42 33 27 49 54 10
Roofers, tin 35 27 26 50 56 10
Steam fitters 43 32 33 48 55 13
Stone masons 45 37 21 50 55 9
Stone setters 50 40 26 49 54 9
Structural iron workers. 41 25 66 51 57 10

m■m

Arab Architecture.

A writer in one of our English exchanges, in discuss
ing the architecture of the Arabs, states that it bears a
certain resemblance to that of Byzantium. It uses the
columns to support arches and imitates the method of c
resting domes upon pendentives disposed in square. But
it is distinguished from the Byzantine by the employment !
of the ogee and the horseshoe arch, lighter in effect than ,
the semicircular form, and by the strange but graceful
innovation in the shape of pendentives supporting the
dome, which have given to the form of construction in
which they are employed the name of votite A stalactites.
The bare walls without openings that Saracenic ex
teriors present are necessary to resist the power of the
sun ; the interiors, on the other hand, present a profuse-
ness of ornament of the most exquisite and refined kind,
which, though every sort of animal representation is ex
cluded, depends for its effect upon variety of colors and
materials. This form of architecture is replete with all
that is fanciful ; it often displays much grace and ele
gance, though rather of an artificial kind, and with more
richness than dignity. It pleases the eye by the variety
of forms and colors, by the play of light and shade, but it
does not enrich the intellect with any defined or precise
idea.
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WHAT BUILDERS ARE DOING.

THEHE
has been no very radical change in the building

situation throughout the country since our last issue,

reports coming to hand showing a continuation of the activ

ity which prevailed through the season. As has been

heretofore noted the increase in the volume of operations, as

compared with a year ago, has been most apparent in the

smaller cities and towns of the country, but this does not

mean that there has beena heavy shrinkage in any direction.

There have been comparative few labor disturbances outside

of New York, and even here the tendency is toward a gradual

resumption of operations. Taking the country over, the

situation warrants the opinion that the total figures will
make a most favorable comparison with any recent corre
sponding period.

Baltimore. Md.
According' to programme the outing of the Builders' Ex
changewas held at Kiefer's Park, Middle Kiver, on Monday,
September 5, there being present about 200 members and
their friends, who thoroughly enjoyed the occasion. Promi
nent among the invited guests were representatives of the
Chamber of Commerce and Real Estate Exchange of Balti
more, the Master Builders' Exchange of Philadelphia and
the Master Builders' Association of Washington, D. C.
The trip to the park was made in special trolley cars, which
left the Exchange Building about 12.30, and, arriving at the
grounds, the membersand their friends sat down to a lunch
of steamed crabs, after which they scattered, each seeking
the amusement most to his liking. Prizes were offered for
various contests, and there was vocal and instrumental
music, as well as dancing, for those who enjoyed diversions
of that kind.
A baseball game was started between the builders and

the material men, and when playing stopped for dinner three
innings had been completed, the score standing 28 to 10 in
favor of the builders.
A number of speecheswere made during the afternoon,

the opening address being by ex-President S. B. Sexton, who
urged the necessity of organization on the part of employers.
He was followed by John J. Kelly, president of the exchange,
who spoke of the great conflagration of last February and
pointed out that although Baltimore seemed slow at first
in commencing rebuilding, everything was now progressing
satisfactorily. R. C. Sandlass described what he considered
an ideal exchange, and Secretary John M. Hering urged
every one allied with the building trades to becomea mem
ber of the exchange. Brief remarks were also made by
ex-President John H. Short and Frank G. Boyd, one of the
directors and chairman of the committee in charge of the
outing, who spoke in favor of the builders and material men
organizing.
The call to dinner came at 6.30, and this stopped the

gamesin progress, as well as the speechmaking. The dinner
consisted of fish, crabs, chicken and various other delicacies,
which were served on tables set in the open air.
The dinner concluded the festivities, and the members

and their friends returned to the city well pleased with their
jollification. The exchange has held many indoor meetings
of a social and business nature, but this was its first outing,
and the success of which will no doubt lead to its becoming
an annual affair. The committee having charge of the out
ing consisted of F. G. Boyd, chairman ; Isaac S. Filbert and
Harry L. Starr.
The exchange is growing in numbers and influence and
it is thought that the membership will be doubled before
the next annual meeting in June, 1905.
The movement looking to a permanent exhibition of

building materials is rapidly gathering headway, and the im
portance of the project is such that plans have been pre
pared for a proposed new building to be erected expressly
for such an exhibition. It is planned that the structure
be put up in the central portion of the city conveniently
located to the City Hall and public offices. The proopsed
new building will be three stories and basement in hight and
will occupy a lot 50 by 80 feet in size.
Egerton Brown of New York has just been elected as

sistant to Secretary John M. Hering, whose duties have
increased to such an extent as to make this action necessary.
Secretary Hering has just issued a unique folder printed

in colors and intended to supply a great deal of information
that is constantly in demand regarding the Builders' Ex
change. The folder tells what membership in it costs, the
benefits to be derived from association with it. when the
sessions are held and where the rooms are located.

Boston, Mass.

The amount of building which is in progress in the
city, while of fair volume, is not up to the figures of a year
ago. The falling off is more noticeable in the number of
permits issued for brick or stone structures rather than in

connection with frame buildings. The annual report of the
Building Department, which has just been issued for the
fiscal year, shows that the value of the buildings completed
amounted to $18,242,570. Of this total, over $15,000,000
represents the value of brick or stone buildings, while less
than $3,000,000was expended for frame structures. Taking
the amount expended for alterations and addition?, the total
is brought up to $23,157,874. As there were 730 buildings
erected, as compared with 1047 costing $9,022,340 in the
previous fiscal year, it shows that a much more costly class
of structure was erected during the period covered by the
last report of the department.

Brooklyn, N. Y.

There has been something of a lull in building operations
in the city and suburbs during the past month, the labor
troubles in the Borough of Manhattan causing a more or
less uncertain feeling to prevail in building circles. It is
thought, however, that the depressionwill be only temporary,
as the outlook for the remaining months of the year is of
an encouraging nature, and it is thought that the figures
for the 12 months will make a record. According to the
report of the Bureau of Building for the month of August
plans were filed for 173 new brick structures estimated to-
cost $1,955,000 and for 214 new frame buildings to cost
$701,945,while tnere were 330 permits issued for alterations
estimated to cost $303,300,making a total for the month of
$2,960,245. In August last year the permits issued for
frame and brick structures, as well as for alterations, reached
a total valuation of $3,098,944.

Chicago, iil.

One of the features of the building situation is the in

creased demand for factories and warehouses, due in large

measure to the growing confidence in industrial lines and

tfle prospects of a large volume of business in the near fu

ture. Architects are having more or less inquiries along

these lines, and in many instances drawings are on the

boards for buildings which it is expected will be carried to
completion in the near future. Taking the city over, there

is a steadily increasing volume of operations as compared

with a year ago. For the month of August the figures of
the Building Department show permits to have been issued

for the construction of 717 buildings, with 20,190 feet front
age, involving an estimated cost of $3,548,280, an increase

over the same month a year ago of 169 buildings, 8198

feet frontage and $731,780 in cost. This is the largest

record for August in the history of Chicago with two ex

ceptions, and those were during the boom building era just

preceding the World's Fair. It is now almost certain that
the year 1904 will surpass either 1891 or 1892, the period

in which so many millions were expended for World's Fnir
structures. A comparison of the first eight months of 1903
and 1904 is as follows :

Buildings. Frontage.-Feet. -SfL-v
1904 4,632 124,971 $26,162,290
lOOS!.:............. "4.040 111.176 22.707.400

Gain 592 13.795 $4,454,890-

This revival in building is in the face of the fact that

common brick, through the actions of a local monopoly,

is on an average $3 a thousand higher in price than a year

ago and that because of the constantly increasing restric

tions on the day's work by building trades umons it is

estimated that it costs from 10 to 15 per cent, more to build

a residence or flat building than it did in 1903. The
only

structures that are considerably cheaper are the huge steel

buildings that are fabricated at the shops, the saving in

steel being more than enough to offset the increased cost

of brick and labor.
Kansas City, Mo.

The amount of building projected during the month of

August shows a very gratifying increase when compared

with the figures for the same month of last year. There

were 496 permits issued from the office of S. E.
Edwards,

Superintendent of Building, covering improvements having

a frontage of 6636 feet and estimated to cost $810,270. In

the corresponding month of 1903 there were 282 permits is

sued for buildings having a frontage of 2913 feet and involv

ing an estimated outlay of $493,620. In classifying the
buildings for which permits were issued during August of

the current year it is found that 52 permits were for brick

structures having a frontage of 2332 feet and costing $383,-

450; that 160 permits were for frame buildings having a

frontage of 4304 feet and costing $299,675, while 284 per

mits were for miscellaneous improvements involving an out

lay of $127,145.

Los Angeles, Cat.
Building in Los Angeles continues to compare very favor

ably with last year. During the month of August 690 per

mits were issued, of an aggregatevaluation of $1,182,111,as
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compared with 602 permits valued at $1,127,819 in August,
1903, and 428 permits valued at $777,712 for August, 1902.
Of the permits issued during the month just closed 553
were for new buildings, with a valuation of $1,074,851,and
137 were for additions, of the valuation of $107,260. During
the month of August various classes of buildings undertaken
were as follows : Two four-story brick buildings, valued at
$62,000; five three-story brick buildings, valued at $117,690;
five two-story brick buildings, valued at $62,136; 90 two-
story frame buildings, valued at $387,883; 20 one and one-
half story frame buildings, valued at $40,455; 327 one-story
frame buildings, valued at $31,159; 13 frame flats, valued at
$53,119; 15 sheds, valued at $8870; ten alterations to brick
buildings, to cost $43,040; 127 additions to frame build
ings, to cost $64,220; seven apartment houses, to cost $64,-
800, and one church, to cost $9930. During the first week of
September 76 dwellings and eight business blocks were com
pleted. The work now under way is progressing satisfac
torily, and builders are well satisfied with the outlook. At
the present time there seems to be an abundance of labor
for the work.

New York City.

The principal topic of discussion in building circles the
past month has been the situation as it exists between em
ployers and employed. Conferences have been held from
time to time with a view to adjusting the differences, but at
the hour of going to press no definite results have been
reached, although the opinion prevails that it will not be
long before a resumption of operations will be under full
headway, owing to the fact that more or less work is now
being done and additions to the number of workers are con
stantly being made. The situation, however, changes so
rapidly from day to day that it is impossible to predict the
end with any certainty. It is claimed that fully one-half
of the men locked out are now at work and that in many
respects work in the building industry is proceeding as
though no lockout existed and no men were on strike. Ac
cording to Lewis Harding, chairman of the Press Committee
of the Building Trades Employers' Association, there are
" 50 per cent, of the electricians at work, 25 per cent, of
the plasterers, 20 per cent, of the carpenters, 30 per cent,
of the plumbers and 20 per cent, of the tile layers. In his
opinion the fight will be over in a very short time.
As affording an idea of the volume of operations in

progress it may be stated that during August 243 permits
were issued fcr improvements estimated to cost $6,476,615,
as against 157 permits for buildings to cost $8,848,350 in
August last year. Up to the date of going to press there
had been issued since January 1 in the Boroughs of Manhat
tan and the Bronx a trifle over 2100 permits for building
improvements, involving an estimated outlay of about $57,-
000,000, not including $8,000,000 for alterations, while for
the corresponding period of last year 1306 permits were
issued calling for an outlay of $62,508,960,to which must be
added a trifle over $9,000,000 for alterations.

Philadelphia. Pa.

Building operations continue on an increasing scale, and
comparisons made with corresponding periods of last year
are of a most favorable nature. The report of the Bureau
of Building Inspection for the month of August shows that
747 permits were issued, covering 1168 operations and in
volving an estimated outlay of $2,187,480,while for August
of last year 670 permits were issued, covering 1042 opera
tions and estimated to cost $1,895,965. The bulk of the
operations was in connection with dwelling houses, for
which over $1,000,000 was involved. Alterations and addi
tions called for nearly $350,000; manufactures, $140,000;
improvements in connection with charitable institutions,
$228,000, and municipal buildings, $103,000. The Thirty-
third Ward took the lead in the amount expended for the
month, figures being $375,440.
A permit has just been granted for the buildings for the
W. L. Elkins Masonic Home for Orphan Girls at Broad
street and Hunting Park avenue. The buildings will be two
and three stories high, all fire proof constructions, with ex
terior walls of brick, stone and terra cotta. The cost has. been placed at $200,000, and the plans have been prepared
by Horace Trumbauer.

Pittsburgh, Pa.
The renewed activity in building operations noted for

some time past still continues, and although none of the
enterprises under way are on a large scale, the total is con
siderable in the aggregate. One of the permits just taken
out is that by G. N. Powell for ten brick veneereddwellings
in the Twentieth Ward to cost $55,000; ground is being
broken for an apartment house at the corner of Ross and
Mills streets, Wnkinsburg, to cost $40,000, and another one
to go up on the opposite corner is to cost $50,000. At Wood
and Elliott streets, the same borough, a three-story apart
ment house is to be erected to cost $30,000, and a fourth
on West and Kelly streets is to cost $20,060. The bouth
Avenue Methodist Episcopal Church is about putting up a
new buildinge to cost $20,000. The contracts have been

awarded by Architects D. H. Burnham & Co. for construct
ing a five-story brick business block at Liberty street and
Oliver avenue for the Henry W. Oliver Estate, which will
cost $60,000. Another improvement is a brick stable and
storage warehouse in Allegheny, to cost $75,000.
The builders of the city of Pittsburgh were recently

somewhat surprised by the resignation of R. K. Stephenson
as assistant secretary of the Builders' Exchange League. He
has accepted the position of secretary of the Building Trades
Employers' Association of New York. A year ago last
January Mr. Stephenson accepted the position of business
agent of the Master Builders' Association of Pittsburgh, and
later the duties of business agent of the Builders' League
were added. When the two bodies consolidated last year as
the Builders' Exchange League he was electedbusiness agent
of the combined organization. On May 22 of the present
year he was elected assistant secretary of the league, which
is the same as secretary. The rules of the organization
necessitating the office ot secretary to be held by a member,
E. J. Detrick was elected.

Portland, Ore.
Building continues active in Portland, and it is claimed

that practically all of the entire available force in the build
ing trades is now employed. Dwellings, stores and ware
houses still form the leading features in the building move
ment. The buildings for the Lewis & Clark Exposition are
now nearing completion, but the effect of the exposition
work on other buildings still continues. There is a good
demand for all sorts of buildings in the vicinity of the
fair grounds, and it is believed that this will continue until
after the fair is opened.

San Francisco, Cal.

So far there has been no change from the activity which
prevailed throughout the spring and early summer. Builders
are now inclined to believe that the year will continue active
and that at the close it will be found there has been no
falling off as compared with the year previous. Henry E.
Bothin has made contracts for the erection of two brick
factories for occupancy by the Crescent Feather Company
at and adjoining the southwest corner of Harrison and
Nineteenth streets. One of them is to be two and the
other three stories high. They will be built on plans by
Frank S. Van Trees and cost between $20,000 and $25,000.
A two-story brick store and apartment building is to be
constructed by J. R. Hite on McAllister street, near Jones,
at an outlay of $21,000. Work will soon be commencedon
the San Francisco Nursery for Homeless Children on Lake
street, between Fourteenth ana Fifteenth avenues. It will
cost $30,000.
San Francisco builders are greatly interested, both di

rectly and indirectly in a decision of the California State
Supreme Court declaring valid nine out of ten bond issues
voted on by the electors about a year ago and aggregating
over $17,000,000. The nine propositions approved by the
higher court were : New city and county hospital, $1,000,-
000; new sewer system, $7,250,000; new school buildings,
$3,595,000; repairing and improving accepted streets, $1,-
621,000; new county jail and addition to Hall of Justice,
$697,000; Public Library building and site, $1,647,000;
children's playgrounds, $740,000; acquiring land to connect
Golden Gate Park and Presidio, $330,000; acquiring lands
for Mission Park, $293,000; total, $17,174,000.

Tacoma, Wash.
During the month of August the number of building per

mits issued in Tacoma was 167 for buildings valued at
$195,375, as compared with 149 permits valued at $120,401
for August, 1903. Of the permits issued, 79 were for new
dwellings valued at $89,100; two were for flour mills, valued
at $46,000; two were for brick buildings, valued at $20,000;
two were for warehouses, valued at $6400,and the remainder
were for miscellaneous buildings, repairs, alterations, founda
tions, &c In the matter of dwellings, August, 1904, runs a
little behind the samemonth for 1903. During August, 1903,
90 permits for dwellings were issued, these having a total
valuation of $96,135.

Washington, D. C.

The annual report of Building Inspectcr Ashford, which
shows that after deducting the $5,000,000 appropriated by
the railroads for the Union Station, the value of building
operations in the District of Columbia during the last fiscal
year decreasedmore than $3,500,000. Including the $5,000,-
000 for the Union Station, the figures show for 1904 a
total valuation of building improvements of $12,033,916,and
for repairs $928,904were expended, these figures comparing
with $9,796,069and $1,737,333 for 1903.
During the year the District Government expended$367,-

680 on buildings, which include the completion of ten school
buildings and additions, two police stations, truck house, a
new morgue, a cell construction in the police court and in
the old and new workhouse. The number of permits issued
by the office of the Building Inspector decreasedduring the
year from (!4S0 to 6253.
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LAYlNG OUT ClRCULAR ARCHES lN ClRCULAR WALLS *-XXl.
By Chables H. Fox.

WE
shall now give attention to the cylindro-conlc
arch, the soffit of which in a circular wall is a

uniform conic surface. In practice, the surface of a right
cone is taken to form the soffit surface of the arch; al
though in cases where the length of the opening exceeds
twice that of the rise of the arch the surface of an ob
lique cone may be employed to form the surface of the
soffit of the arch. In general, however, the axis of the

Pig. 195.— Plan Diagrams Relating to CylIndric Conic Arch.
Fig. 190.—Elevation of Outer Face and Soffit.
Fig 197.—Orthographic View of Soffit and Inside Face.
Fig. 198.— Elevation of Inside Face and Conoldal Exterior
Bounding Surface.

Laying Out Circular Arches in Circular Walls.—XXI.

conic surface is contained in a horizontal plane, perpen
dicular with the vertical plane, which may contain the
vertical axis of the concentric cylinders which form the
outer and inside faces of the wall in which the arch
may be constructed. Also the point in which the axes of
the conic and cylindric surfaces meet, or intersect, is
taken as the vertex of the uniform conic surface which

•Copyright, 1902,by Charles Horn Fox.

may form the soffit. This point is termed the focus of
the joints. It takes this name because the face joints not
only radiate toward the face center, as that of O, of Fig.

196, but also from this vertex or focus. It may be stated,
however, that this condition is not a compulsory one;

that is, it may, according to circumstances, be altered to

suit other conditions that may have to be considered.
In the case of an arch in a wall, the face curves of

which may be drawn with a

short radius, by removing the

focus point, making the
.^» length of the elements of the

xvNvv cone greater than that of the

radius with which the face

curves may be drawn, a

greater length of opening may

be given to the arch at the

inside than would be obtained

by the other method. In gen
eral, when speaking of a cone,

we assume it to be standing

upon its base, and the section

of the base is taken as the

plan, and the triangular fig

ure of the cone taken as the

elevation. In the diagrams
presented herewith the re

verse condition obtains ; that
is, the base of the cone em

ployed becomes the elevation,

as shown by A, B, C, &c., of

Fig. 196, and the triangular

figure, as that of O A E O of
Fig. 195, becomes the plan.

The opening line, as A E of
Fig. 195, is taken as the base

of the conic section. Properly

speaking, the opening line is

the trace at the horizontal
plane of the vertical plane

represented in A F of Fig.
197, which contains the right

section or directing curve of
the soffit. The surface of the
soffit is intersected with two
concentric cylindrical sur
faces, which form the outer
and inside faces of the

wall in which the arch may be constructed. The
plans of these are given respectively in 1 C E' of
Fig. 195 of the outer ; and in m c e of the inside face.
In the plans given of the radiant and cylindro-cylindrlc
arches, already considered, the elements which belong to
the joints at the soffit have been projected in the plan in
their true length. In the constructions to be now con
sidered this condition does not obtain, and it is important
that the student should note this difference : The pro
jections, as given in Fig. 195. of the elements which belong
to the joints at the soffit, as those given in B' o, C c, &c.,
are the projections of elements which are inclined to the
two planes—viz., the horizontal and the vertical planes of
projection. Therefore, they are not projected at the plan
in their true length. One element, that of A' a of the
plan, is the only one that is projected in its true length.
Another point that may be noted : the elements are not
of a uniform length, that is, the length of the element, as
E' e of Fig. 197, is greater than that of the elements D' il

,

C c, &c of Figs. 195, 196 and 197. It may also be noted
that the point E', at the intersection of the highest
element E' e of the soffit with the outer face, is higher
than that of the point E of the directing curve. The rea
son of this is obvious on inspection of the drawings. The
opening line A E of the plan is the trace of the plane
which contains the directing curve ; the point E of the
crown of the soffit projects a distance, E E', beyond the
plane in question. It therefore follows that, owing to
the inclination O e E' of the element considered, as
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shown in Fig. 197, the point E' of the outer face of the
element is necessarily higher than that of the point E of
the directing curve. The same remark applies equally to
the points D D', C C, &c., of the diagrams. The method
by means of which the points, as B', C, D', &c., may be
projected, will be explained at the diagrams to follow, as
also the method by means of which the points as
a, b, c, &c., of the intersection of the soffit surface with
the surface of the inside face, may be projected.
Joint surfaces are planes normal with the curve of
the directrix of the soffit, and of which the lines, as a 1,

be appreciated on referring to the plan, where A o 1, 1
gives the section of the lower joint of the springer, as re
quired if the stones are formed to the conoidal, and A
am1 the similar section as required if the cylindrical
surface be adopted at the exterior of the arch. The
diagrams Figs. 196 and 197 also show the saving of stone
as obtained by adopting the conoidal instead of that
usually employed, the " cylindrical " method of construc
tion.
In Fig. 199 is given the plan ; F 1 represents the outer,
and k 3" the inside face curves. These are drawn with

Fig. 199.—Plan. Fig. 202.
Fig. 200.—Elevation of Directing Curve and Joint Lines. Fig. 203.-
Flg. 201.—Developmentof Outer Face Molds.

-Developmentof Joint Molds.
-Developmentof Inside Face Molds

Laying Out Circular Arohet in Circular Walls.—XXI.

b 2, of Fig. 190; A a m, B 6 i, &c., of Fig. 197, and A a
1, 1, B' 6 2, 2, &c., of the plan are the projections.
The exterior bounding surface may be taken either as

a cylindrical surface, similar to the like surface of the
cylindro-cylindric arch, or as a conoidal surface, similar
to the like surface of the radiant arches already consid
ered. We think the latter method the better one, as the
arch stones may be constructed from a much less quan
tity of rough stock than that required by the former
one. For this reason we will explain only the one con
struction, that of the conoidal. The saving of stock may

the center O. It has already been explained that the
point O is also the projection of the focus in which the
elements of the soffit surface meet. In Fig. 200 is shown
the curve directrix of the soffit, divided in the points A,
B, C, &c., to correspond to the number of stones that the
arch may contain. Joining the points in question with
the face center O, the projection of the joint surfaces may
be obtained. To ascertain the points in which the sur
faces of the joints intersect the surfaces of the face and
soffit proceed as follows: Take as example the joint
surface represented in h 3 of Fig. 200. First project C of
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Fig. 200 into the point C of the opening line of the plan
and draw the radial OCC; then at any point, as that of
A' of Fig. 200, square with the base line produced, draw
A' Z; then parallel with the base line draw C C 8; set oft*
C 8 and C ft

,

equal respectively with C C and C h of
the radial C C of the plan. Now parallel with the center
line O 6' draw 8 H and 7

i

n. Now at the base line pro
duced set off A' 7

,

equal with O C, that part of the radial

included within the axis O and the opening line A F of
the plan. Now, drawing the right line 7 C H through
C we obtain in H n the projection of the element which
belongs to the soffit at the joint surface considered. Now
parallel with the base line draw H H' and n h

,

and we
may obtain in H' h the vertical projection, or elevation,
of the soffit line in question. Assuming A 1 to the width
desired of the arch stones at the face, set off H' 3' equal
to A 1

,

and the elevation of the joint surface considered
is given in h H' 3' of Fig. 200. In a similar manner may
the projections be obtained of the joint surfaces which
belong to the elements O 2', O 4', &c., of Fig. 200, noticing
that the vertex point may be obtained by making A' 7

,

A'

9
,

&c., respectively equal with that portion of the radials
O B, O D, &c., included within the axis O and the open
ing line A F of the plan.
Now to develop the face molds proceed as follows :
Take any line, as that of A' 6 of Fig. 201, and on it set
off A', B, C, &c., equal with A, B', C, &c., of the outer
face line of the plan. Square with A' 6 draw A' A,

B B', C C, &c., and then set off 6 B', c C, d D', &c., equal
respectively with 6 G', c H', d I', &c., of Fig. 200 ; through
the points given in A, B', C, &c., of Fig. 201 trace the de
veloped curve of the soffit. Then drawing F 2, F 3, &c.,
through the points B', C, &c., the projection of the joint
lines may be obtained. Now make A 1, B 2

,

C 3
. &c.,

equal with A 1 of Fig. 200, tracing a curve through the
points given in 1

,

2
,

3
,

&c., which gives the developed
curve of the exterior bounding surface.
In Fig. 203 set off A, B, C, &c., equal with a', g, h, &c.,

of the inside face curve of the plan, erect the perpendicu
lars, and set off B B', C C, &c., equal respectively with
p-g, q-h, &c., of Fig. 200; a curve traced through A, B',
C, &c., gives the developed soffit line.
Now to find the points through which to trace the

curve of the exterior bounding surface we proceed as
.follows : As the exterior bounding surface is a conoidal
one, similar to the corresponding surface of the radiant
arch, the method as adopted for the similar construction
at the inside face molds of the plates preceding may
again be employed. First find the projections G, H, I,

&c., of Fig. 201. Then at the outer face curve of the
plan set off A 1

, B" 2, C 3, &c., equal respectively with
A 1. B' G, C H, &c., of Fig. 201 ; draw the radials 2 2* O,

3 3' O. &c. Now in Fig. 203 set off A 1, B' 2
,

C 3, &c.,
equal respectively with a' 1', g 2', h 3' &c., of the inside
face curve of the plan. Erect the perpendiculars 2* 2

,

3' 3
,

&c. ; now make the points 2
,
3
,

&c., at a hight above
the base line equal to that of the hight of the corre
sponding points of perpendiculars 2' 2

,

3' 3
,

&c., and set off
the hights of the points 2

,
3
,

&c., above the base line equal
to that of the points 2

,
3
,

&c., of Fig. 201 above the base
line F 1. Through the points given in 1, 2, 3, &c., trace
the developed curve of the exterior surface. Now draw
the joint lines F B' 6, F C c, &c., which will complete the
patterns.
Now to construct the joint molds. Take, as example,

that as required at the joint surface of h H' 3' of Fig.
200. First, in Fig. 199, square with the opening line,
draw x 3 3" ; then divide C x into any number of equal
parts, as shown in x y z; then parallel with the center
line, through each point, draw lines, as C a', z a a", y b 6',
&c. Now produce the opening line, as shown, to point
3' of Fig. 202 ; then parallel with the opening line, from
the points C, a, b
,
3 of the outer and from the points

h
,

a', 6', 3" of the inside face, produce lines as shown in
the diagram, Fig. 202. Now at any point, as C of Fig.
202, draw C c parallel with the spring line O A of Fig.
199; then set off C 3' equal with C 3 of Fig. 201 ; divide

C 3
'

into the same number of equal parts that C jf of the
plan may have been divided into and square with the
opening line produced draw the ordinates C &, 1 a a',

2 6 6
'

Ac.. equal to the corresponding ordinates C a', &c.,

of the plan. Through the points given in C a 6 3
' and

c & a' 6' trace curves, as shown. Then set off c d
,

equal

with the length C 9 of the joint line of the corresponding

surface of the inside face molds; joining 3 d gives the

joint mold as required at the joint surface considered.

The Necessity of Moisture in Heated Houses.

At the tenth annual meeting of the American
Society

of Heating and Ventilating Engineers, held in New York

City recently, one of the papers presented was that by

Professor R. C. Carpenter, dealing with the
necessity

of moisture in heated houses. This is a subject in which

many of our readers are interested, and we therefore

present the following extracts:

It is a well-known fact that heated air has a greater
capacity to absorb moisture than cool air; thus, as an
illustration, a cubic foot of air at a temperature of 10

degrees F. is capable of absorbing to the point of maxi

mum saturation 1.1 grains of water. If the same quantity
of air be heated to a temperature of 70 degrees, it be

comes capable of absorbing 7.94 grains, or something

more than seven times the former weight of water. It
is customary to characterize the relative humidity of

air as a percentage of the amount required to saturate

it for any given condition, and this is determined by

scientific calculation based on the difference in tempera

ture between two thermometers in the same room, one

of which has its bulb exposed to saturated air and the

other to dry air.
It follows from these qualities of air that if cold air—

1
. e., air at low temperature—be introduced into a room

and afterward heated, that, although the total weight

of moisture may remain unchanged, its capacity for ab

sorbing moisture will be very largely increased and its

relative humidity will be very greatly dimInished. It is
established, I think, with reasonable certainty, although
there seems to be very little scientific data available on

the subject, that the inmates of a room are more com

fortable when the relative humidity of the inside air
does not differ greatly from that to which they are accus

tomed outside. This is probably due to the fact that the

capacity of evaporation of air increases as the relative

humidity diminishes, and this is of such a nature as to

absorb any free moisture from the body ; this causes the

skin to become dry, the body feverish, and is likely to

cause unpleasant sensations, such as itching and prick

ing. The process of evaporation is also a cooling one,

and its effect is to draw heat from the human body some

what in proportion to its rapidity; this tends to lower
the temperature of the body, and by so doing causes a
demand for a higher temperature in the room than would

have been required had the relative humidity remained

unchanged.
The moisture required to maintain the relative

humidity the same as the outside air may be of con

siderable amount. Thus, supposing saturated air at 10

degrees F. be introduced into a room at the rate of 1000

cubic feet per hour, we find by consulting tables that in

order to maintain the air at the saturated condition we

shall need to introduce, if the air be warmed to 70 de
grees, about 6.8 grains of water for each cubic foot, or

for the 1000 cubic feet we would need 6800 grains, or

practically one pound per hour. It, however, is prob
ably never desirable to maintain the air at a condition of
absolute saturation, but it is generally thought to be de
sirable to maintain its relative humidity at a point ap

proximating 50 per cent, of saturation, or within 10 to

15 points of the ordinary relative humidity of the outside

air. If this condition were produced, about 50 per cent.
as much water would be needed as indicated in the pre

vious calculation —namely, about % pound of water per
1000 cubic feet of space per hour. A building containing
10,000 cubic feet of space would, by this calculation,

need to have something like 5 pounds of water, or say

2% quarts, evaporated per hour in order to maintain the
degree of humidity somewhat near that usually found
in the outside air. This calculation is interesting as
showing that large amounts of water may be needed to
preserve the relative humidity the same as that of the
outside air during the processes of heating.
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I am of the opinion that popularly the hot air furnace
is credited with removing more moisture from the air
which it warms than is the case with the steam or hot
water radiator. From the effects, however, which I have
frequently observed as to the drying out of furniture
and the shrinkage of woodwork generally, I am inclined
to believe that this opinion is somewhat in error, and I
think that accurate measurements will fall to prove the
hot air furnace to be a greater sinner in this respect than
our other systems of heating. The hot air furnace is
usually provided with a water pan so located that an
opportunity is presented for the air to absorb moisture;
but the experience with the. pan, as usually constructed,
has in most cases proved that it was entirely inadequate
to accomplish any useful result. It is very seldom that
any attempt is made in the case of steam or hot water
heating to supply the necessary moisture required to
keep the air at a uniform degree of humidity, although it
may often be necessary.
I think that there can be no doubt that the human

body requires, in order to be comfortable, a higher tem
perature if the relative humidity of the air is low than
if it approximates the humidity of the ordinary outside
air, and that consequently we should find that means for
increasing the amount of moisture in a room up to the
proper degree of saturation would enable us to be com
fortable at a lower temperature and thus economize in
our fuel requirement. It would be an interesting ques
tion to know what effect the dry air in our inhabited
rooms has upon the health of the occupants. I think we
will find much difference of opinion regarding this propo
sition. It is a well known fact that dry air is extremely
favorable for the cure of certain diseases, and I believe,
also, that it quite certain that it is not quite so favor
able a medium for the propagation of disease bacteria as
moist air, but nevertheless I do not think it is healthy
for a normal person ; but regarding this I have little data
which could be considered as conclusive.

Finishing Maple Doors.

In reply to the inquiry raised by one of their corre
spondents as to how maple doors should be prepared
and why sandpapering is recommended between coats of
hard oil a recent issue of the Painters' Magazine offers
the following suggestions, which may possibly be of in
terest to some of our readers :
If you refer to natural finish of hard maple or bird's-

eye maple, we would say that there is no filler required
and that it should be finished in its own color— that is,
kept as light as possible by the use of white shellac var
nish for first and second coat and a very pale maple or
ivory varnish for the finishing coat or coats. When hard
it may be polished with fine effect, but sandpapering is
not required, unless the shellac varnish has not been
applied evenly. Nor is sandpapering required on any
kind of work that is treated with hard oil, unless the
latter has become sandy from one cause or another.
Graining doors, &c, in imitation of maple needs much

care and attention. The ground is a light cream tint,
made with white lead and yellow ocher. The graining
color is made of equal parts raw sienna and raw umber.
Wipe out the lights that make the curl and blend length
wise of the curl. Varnish with a thin, pale varnish.

Among the interesting tests recently made under the
personal direction of Prof. Ira H. Woolson of the Depart
ment of Mechanical Engineering, Columbia University,
New York City. was one designed to obtain data as to the
fire resisting qualities of trussed metal lath partitions. A
small building about 15 x 10 x 10 was constructed at
the Columbia Fire Testing Station, on one side wall of
which Kings-Windsor cement plaster had been used on
metal lath without iron uprights, and on the opposite
side wall lime mortar gauged with Portland cement con
stituted the partitions. Oak and pitch pine logs with
well seasoned boards were used as fire materials, and the
temperature was forced to 1700 degrees F., the fire be
ing maintained for one hour. At the end of this time the
hose was played upon the interior side walls under the

test, and beyond some scaling of surface plaster they re
mained intact. The test was regarded as an exceedingly
severe one, and was made for the purpose of determin
ing the availability of metal lath partitions in New York
City buildings. We understand that since the fire these
partitions have been very favorably received in the re
built district of Baltimore.

4 1»

Handsome Bronze Doors for Boston Public
Library.

The Boston Public Library is about being fitted with
three pairs of handsome sculptured bronze doors, which
represent the efforts of Daniel Chester French, who has
had the work in hand for several years past. These
doors, which during the early part of September were
on exhibition at the John Williams Bronze Foundry, 556
West Twenty-seventh street, New York City, differ from
the usual bronze doors of many panels in that they con
sist simply of large reliefs of separate figures. The sub
jects represented are Music and Poetry, Knowledge and
Wisdom, Truth and Inspiration. These allegoric fig
ures, enveloped in much graceful drapery, are attractive
in their low relief, and will probably rank among the
most notable examples of that form of sculpture. The
work is of a highly interesting character, and appeals
most strongly not only to patrons of art, but to all who
are concerned in the beautifying and embolllshmeit t!
buildings designed for public use.
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The Rebuilding of Baltimore.
Reports from Baltimore show that the traces of the

great fire, which destroyed seventy acres of buildings in
the heart of the business district of the city early in
February of the present year, are rapidly being wiped
out. Surprising progress has been already made in the
rebuilding of the burnt district, which now presents a
scene of great activity. New buildings are going up in
every direction and some have already been completed
and are receiving their tenants. A number of the large
skyscrapers which survived the fire, but with more or
less damage to the masonry and the interior, have been
repaired and refitted and are again in as good condition
as before the conflagration. It is expected that before
the end of the year fully one-half of the new buildings
in the devastated district will be completed and occupied.
According to the figures of the Baltimore Building De
partment, the construction work now in hand exceeds
$7,600,000 in value, and a great deal more is in con
templation. One important feature of the reconstruc
tion of Baltimore's business quarter is the steps that are
being taken to Improve the district by widening the
formerly narrow streets and providing open spaces, which
work is being done under the supervision and direction
of the Burnt District Commission, appointed by the
Mayor immediately after the great fire. It is estimated
that between 20,000 and 25,000workmen are now actively
employed in the work of construction, and the long list
of building permits published each week in the Balti
more papers indicates that this number will be steadily
increased for some time to come. The great improve
ments that are being made indicate that the business
portion of the city of Baltimore will be a far finer and
better quarter than before the fire. Baltimore will rise
out of its ashes a greater and more attractive city, at
least architecturally, as has been the case with Chicago,
Boston, Galveston, Jacksonville and other large centers
of population which have been called upon to experience
appalling diasters by fire and flood in the past.

Master Builders' Labor Programme.
The differences which are constantly developing be

tween workmen and employers, not only in the building
and allied industries, but in almost every branch of trade,
have tended to render the labor question a never-ending
topic of discussion. Efforts are continually being made
looking to a solution of the problem by bringing about a
better understanding between labor and capital, and it
is gratifying to note that much progress in this direc
tion has been made during the past few years. One re
sult of this frequent agitation of the subject is seen in
the growing tendency among employers to organize as a
matter of self-protection and to adopt measures which
often have the effect of bringing about an adjustment of

differences before the situation has become so strained
as to cause an actual rupture of relations. The latest
phase of the labor question and one which cannot fail to
command the interest of contracting builders all over the
country is the " Programme in Labor Issues " unani
mously adopted at a meeting of the Master Builders'
Association of the City of Boston, held the first week in
October. The document sets forth in clear and compre
hensive language the attitude of the association toward
the unions and outlines the policy to be pursued in cases
of labor disturbances. It is well known that Boston, in
common with other large cities of the country, has suf
fered great inconvenience and loss in the past by reason
of strikes in the building trades, and it is owing to this
fact that the association, the membership of which com
prises the leading builders of the city, has voted to sup
port a line of policy which represents the results of
nearly 30 years' experience in labor matters. It is felt
by those who have been instrumental in the framing of
the general principles enunciated that the new lines

mapped out will be found to develop a marked advance
in these perplexing issues. The new programme, which

we print in another column, provides that no persons or

combinations shall be permitted to dictate how a business

shall be conducted excepting the persons in control of

the business and that absolute freedom of choice in the

employment of workmen is essential not alone to the em

ployer but to the employee as well.

Registered Workmen.

Perhaps the most striking feature of the policy out

lined is that whereby the members of the association are

to file with its secretary the names of " such workmen

as they may consider worthy of recognition by the asso

ciation by virtue of skill, interest manifested in work,

good habits and reliability." These are to be known as
" registered workmen," who shall be entitled to hearings

on matters relating to the common interests of workmen

and employers. For this purpose conferences are to be
held at stated intervals between the registered workmen

and the members of the association for the purpose of

reaching decisions in regard to matters of mutual con

cern. This plan, as already intimated at the outset, is

the climax of personal concentrated effort during a

period of nearly a lifetime, and its outcome will be
watched with the deepest interest. Its success will doubt
less depend largely upon the spirit and manner in which

the various clauses of the programme are interpreted

in practice, but should time show that a reasonable

measure of the good expected to result from it has been
accomplished it will be copied far and near by every
employer of labor throughout the length and breadth of

the land.

Growth of Manual Training Schools,

The public school system of the country has been re
peatedly charged with the sin of unfitting the rising gen

eration from working with its hands, while it fitted it
for nothing in particular. This charge is most frequently
lodged against our public high schools, which annually

graduate thousands of young people with aspirations to

ward the professions, who finally find their ways into
cheap clerical positions, because there is nothing else that
they know how to do. To correct this evil, for evil it is,

wise boards of education in the larger cities and towns
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are making provision for manual training departments

to existing public schools, and in some instances to sep

arate public manual training schools. It has resulted in
the training of the hand and eye, developing the judgment

of the American youth, instilling into their minds the dig
nity and worth of manual labor, and fitting them, upon

graduation, to step onto one of the lower rounds of our

industrial ladder, with the attitude toward useful work

and the skill and taste that will permit them to rise to
greater hights. It is true that most of these young grad
uates will, for a time, find it difficult to secure work in

our shops and mills because of the dominance of the labor

union system and its unreasonable rulings in regard to

apprentices ; but that is only a transient condition which

is steadily growing less serious ; and the very presence of

the alert young minds and trained willing hands of grad
uates of these manual training schools, clamoring for em

ployment, will tend, year by year, to lessen the arbitrary
newer of trades unionism. We may even hope that this

new force will hasten the coming of the industrial millen
nium when personal skill, industry and good habits,

rather than a celluloid button, will be the open sesame to
the doors of employment in the trades and industries.

♦»♦

Convention of the Texas Builders' Exchange.

The fifth annual convention of the Texas Builders'
Exchange was held in the Business Men's Club Rooms,
Waco, Texas, on September 12, 13 and 14. Vice-
President Davis E. Say re being in the chair. The Cre
dentials Committee announced delegates present from
San Antonio, Dallas, Galveston, Beaumont, Cleburne and
Houston, the delegates representing the Exchanges in
Fort Worth. Austin, Denison, Palestine and Amarillo
not having arrived when the session opened.
Communications were received from the Builders'
Exchange at Shreveport, La., and from the Building Con
tractors' Council of Chicago, 1ll. The report of the sec
retary and treasurer was presented, also that of the
auditing committee. There being no Builders' Exchange
in Waco, a committee of four was appointed to assist the
local contractors in perfecting an organization. The
committee consisted of Fred Hartel, H. C. Oppermann of
Galveston and P. T. Shields and W. N. Hagy of San An
tonio. An invitation to a trolley ride around the city to
visit all points of interest, tendered by W. S. Ratheff,
representing the street railway company of Waco, was
accepted by the presiding officer on behalf of the dele
gates. It was announced that there would be " a
smoker " in the club rooms at 8 o'clock in the evening,
and :is there was no further business the session ad
journed until the following morning at 10 o'clock.
The second day's session was given up to a consid

eration of various matters of trade interest, including
discussions of technical papers, reports, &c A traveling
organizer was appointed to work under the direction of
the president and the secretary, and a motion prevailed
that a State cabinet composed of the president, vice-
president, secretary and treasurer be created, the cab
inet to control the business of the State Exchange and
report annually at the meeting. W. N. Hagy of San An
tonio, J. T. Booth of Beaumont, Thomas Beggs of Dallas.
. E. J. Zimmerman of Cleburne and Fred Hartel of Galves
ton were confirmed as the new committee on legislation.

the members named, according to the custom of the or-
ganixation. having been nominated by their respective ex
changes.
The officers elected for the ensuing year were : Presi

dent, P. T. Shields of San Antonio: vice-president, M. C.

Osborne of Cleburne; secretary and treasurer. H. C. Op
permann of Galveston, and sergeant at arms. Thomas
Beggs of Dallas.
At the session on Wednesday. September 14. the

new officers were duly installed. Mr. Shields, the newly

elected president, addressing the convention. An audit

ing committee was appointed by the chairman to serve

for the ensuing year, and under the head of
" Good «f

the Order " several brilliant speeches were made by en
thusiastic members from the local exchange.
It was decided that the next annual convention

should be held in San Antonio, the date of the meeting
being left to the discretion of the president.

+■»

New Station for Wabash Railroad.

(With Supplemental Plate.)
With a view to affording such of our readers as uiaj

be interested in the subject an idea of the con

struction of important buildings in the larger cities of the
country, and at the same time show the manner in which
the work of putting up the encasing masonry is carried

on, we have taken as the basis of one of our half-tone
supplemental plates this month what is known as the

Wabash Railroad Terminal in Pittsburgh, Pa. The struc

ture is intended to be used not only as a railroad station

but the upper floors will be utilized as offices for the
railroad company. The picture from which our half-toae

was made practically tells its own story, clearly showing

as it does the manner of arranging the scaffolding, that
for the lower stories being of a form doubtless familiar

to builders all over the country, while the masonry work

of the upper stories is carried forward from a swinging

scaffolding suspended from the lookouts clearly indicated

at the top of the structure.
The masonry of the first story of the structure is of

Maine granite, the second story is of Bedford limestone,

while the upper stories are of Kittanning repressed brick

with terra cotta trimmings, the cornice being of terra

cotta. In the construction of the building probably about
2650 tons of structural steel were employed. The ar

rangement of the building is such that railroad trains en

ter on an elevated steel structure at the level of the

second floor. The first, mezzanine, second and interme

diate floors are devoted to waiting rooms, ticket office,

check rooms, etc The first floors are finished in oak and

the second and third in marble, scagliola and mahogany.

The plans of the building were prepared by Theodore C.

Link, with offices in the Fitzsimmons Building, Pitts

burgh, Pa. The builders were the George A. Fuller Com

pany and the contractors for the steel work were the

Pennsylvania Steel Company. Not the least interesting

feature in connection with the building is the fact that

the structural steel was treated with Dixon's silica-

graphite paint as a protection against corrosion.

Death of a Worcester Architect

J. William Patston, a prominent architect of Worces
ter. Mass.. died very suddenly at his residence in that city

October 6, aged 43 years. He was a native of Providence,

R. I., where he studied architecture under William H.

Hall. He removed to Worcester twenty years ago and

was first employed by A. P. Cutting and later by Fuller &

Delano. during which time he superintended the con

struction of important buildings. Later he practiced his

profession by himself and was for a time in partnership

with Charles H. Lincoin. Of late years he has been asso

ciated with A. J. Marble, his father-in-law. The list of
important buildings which he designed is a long one, In

cluding a number of important business blocks and man

ufacturing establishments, a recent work being the $400,-

000 addition to the Slater Woolen Company's plant at

Webster. Mass. The number of residences erected from

his plans is a large one. His position as an architect ls
shown in the fact that for three years he was the princi

pal of the architectural classes of the Worcester County

Mechanics' Association. He was prominent as an Odd
Fellow, being a member of Anchorla Lodge- of Worces
ter; was an officer of Worcester Lodge of Elks, a mem

ber of Worcester Chapter of Architects, and of various

dubs. He leaves a widow.

At the recent meeting of the United Brotherhood of
Carpenters and Joiners in Milwaukee, Wis., Frank Duffy

was re-elected general secretary.
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A HOUSE AT TAMPA, FLORIDA.

THE
house which we have selected as the basis of one
of the two half-tone supplemental plates which ac

company this issue is located in a section of the country
where climatic conditions vary in a marked degree from
those where the winters are most severe. It is of frame
construction and is presented as an interesting example
of a style of dwelling to be found in Tampa, Florida. The
picture is a direct reproduction from a photograph and
shows the appearance of the completed building, while
the elevations and details presented upon this and the
following pages show the general construction em
ployed.
According to the specifications of the architect, the

structure is of " Balloon " frame, well spiked together,

quarter sawn tongued and grooved yellow pine blind
nailed to every bearing. The porch floor is Ii4x4 inch
square edge material, the edges being painted before the
floor was laid. All doors are No. 1 cypress with five hori
zontal panels, Ogee stiles and rails, blind mortised 1%
inches. The front door is 1% inches thick, with glass
panel. All sashes are cypress check, railed and glazed with
double strength glass, except the jib window in the din
ing room, which is glazed with polished plate and art
glass transom. The staircase windows are also glazed
with art glass. All sashes are hung on braided cord and
balanced with cast iron weights. Russell & Irwin's flush
lifts are used on the sashes.
The hall and dining room are wainscoted 3 fe«t 6

Front Elevation.— Scale, % Inch to the Foot.

A House at Tampa, Fla.-—C. E. Jay, Architect.

and with wind braces cut in wherever practical. The par
tition joists and long header joists are doubled and the
studding is doubled at all door and window openings. All
rooms exceeding 12 feet in width have two rows of bridg
ing and rooms less than 12 feet in width have one row
of 1 x 3 inch bridging. The sills of the building are 6 x 8
inches ; the first anti second floor joists 2 x 10, spaced
16 inches on centers ; the attic joists are 2x8 inches, the
studding 2x4 inches, also spaced 16 inches on centers ;
the common rafters 2x4, spaced 24 inches on centers, and
the hip and valley rafters 2x6 inches. The lath for sup
porting the shingles are 1x3 inches, with 4-inch spaces.
The frame of the house is covered with 6-inch novelty
siding and the main roofs with cypress shingles 5 inches
wide and laid 5 inches to the weather. On the porch
roofs the shingles are laid 4 inches to the weather. The
front porch is ceiled overhead with matched ceiling 3
inches wide and blind nailed. The hips are run with al
ternate laps " in the old fashioned way."
The first floor is double, the working floor being 1x8
inch dressed material laid diagonally with two nails to
each bearing, while the finished floor is % x 2V2 inches

inches high with black cypress panels, the main staircase
except treads being of the same material. All hardware
is of bronze finish. The bathroom and kitchen are wain
scoted 5 feet high, with alternately reeded and plain
matched boards, finishing with mold and cap with quarter
round at the floor. The house is piped for gas from city
main, and wired for electric lighting in conformity with
insurance regulations. All exterior wood work, including
porch floors, are painted with two coats American white
lead and linseed oil in colors to suit, All interior finish
has a coat of paste wood filler and two coats of Berry
Brothers' hard oil finish. The outside of bathtub, flush
ing tank and sink have three coats of white enamel paint.
All wood work in the parlor has five coats enamel
white paint carefully rubbed, while the wainscoting in
bathroom and kitchen is finished with three coats «f
Berry Brothers' hard oil.
The two-story frame house here shown is located on
Hyde Park avenue, Tampa, Florida, and was erected Bot
long since for A. A. Wood in accordance with plans pre
pared by and under the supervision of C. E. Jay, archi
tect, of the place named.
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The Steel Concrete Work of
Stadium.

the Harvard

A most interesting piece of work from whatever stand
point it may be viewed was the construction of the
" Stadium " for Harvard University at Cambridge, Mass.

There are many details concerning this piece of steel-con

crete work which are of special interest to our readers,

and it is for this reason that we take the space to pre

sent the following extracts from a paper by L. J. Johnson
read before the Boston Society of Civil Engineers and
published in the Journal of the Association of Engineer
ing Societies:
Although the Harvard Stadium is well known in its

rest to the two straight wings. The lowest seat is about
8 feet and the highest about 48 feet above finished grade.
The number of rows of seats is 31.
The over-all length of the Stadium is 575 feet and

the width is 420 feet, both exclusive of some small tow
ers to occur at each tip of the U and a flight of two or
three steps to extend the whole length of the outside. The
highest part of the structure now finished is about 53
feet above the ground, but the addition of the covering
for the upper promenade will make the final hight 71
feet.
Most of the concrete work was cast in place in wooden

forms in the ordinary way, but the slabs of which the
seating surface is composed were of a special mixture and

A House at Tampa, Fla. — Side (Right) Elevation. — Scale, % Inch to the Foot.

general character to many members of this society it may
be well at the outset to recall briefly some of its main
features. The Stadium is a steel-concrete and steel grand
stand, U-shaped in plan, to accommodate some 23,000
spectators at foothall and other games on Soldiers' Field
in the Brighton district of Boston. It is intended to fur
nish a permanent, fire proof and architectually pleasing
structure in place of the short lived and unsightly wooden
grand stands hitherto in use. The structure consists es
sentially of five parallel rows of steel-concrete girders,
columns and piers, extending around the U from tip to
tip, and supporting a system of steel beams and trusses
crossing them transversely. This transverse steel work
in turn supports lines of steel-concrete slabs running
around the U and forming the seating surface.
The steel-concrete work includes, besides all the col

umns, piers, main girders, floors and the seating surface
above mentioned, the outside and end walls, the stair
cases and all parapets and railings. The foundations are
all of concrete, some reinforced, some plain. All parts
exposed directly to the weather are of steel-concrete.
The developed strength of the U at the outside row is
1390 feet, and the uniform width across from front to
back of the wings of the U is 98 feet. The area actually
under cover is some 120.000 square feet, about 40 per
cent. of which is devoted to the semicircular end, and the

were cast in sand molds upon the ground in units weigh
ing about 1200 pounds each, and after hardening were
hoisted into place and set upon the supports which, were
meanwhile being prepared for them. The concrete cast
in the wooden forms is to be picked so as to remove the
board marks, while the seat slabs have a satisfactory
surface given by the sand mold. The steel reinforcement
in all the concrete consisted of Ransome cold-twisted
square steel bars (ranging in size from Vi inch to an inch),
supplemented in the seat slabs with a special wire netting
with rectangular meshes, electrically welded at the joints.
The concrete was mixed by machinery, two Smith
mixers operated by gasoline engines constituting the
plant for the purpose.
Constants for use in the concrete design were taken

at figures to be regarded as suitable for ordinary Port
land cement concrete of 1:3:6 mixture, though the con
crete used was of varying mixtures, always considerably
richer than 1:3:6. An attempt was made to use concrete
of special mixtures for special places in the work, but
this was found to be impracticable under the conditions —
except, as above stated, in the case of the seat slabs.
Three grand divisions of the work went on simul

taneously— the casting of the standing concrete (work
going on on both wings at once), the manufacture of the
structural steel work and of the concrete slabs. The re
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suits of these three operations were assembled by the set
ting of the steel work and the slabs.
The Boston Bridge Works had the contract for the

manufacture and erection of the structural steel ; but the
steel-concrete work was done by day labor, the Aber-
thaw Construction Company being employed as purchas
ing agents and as field executives to devise, install and
operate the steel-concrete construction plant.
The Harvard Athletic Association furnished the gen

eral and detailed designs for the entire structure, the ar
chitecture being in the hands of C. F. McKim and G. B.
de Gersdorff of New York ; the engineering design was the
work of J. R. Worcester and the writer, and the whole
was under the direction of Professor I. N. Hollis.
The foundations are of the simplest character, as bor

ings showed only hard giavel and clay to a depth of at
least 40 feet. They are mere concrete or steel-concrete
blocks laid on the natural ground just below frost, so
proportioned as to keep the maximum pressure on the
ground from exceeding 7000 pounds per square foot.
The methods and principles followed in the design of

the remainder of the concrete work may conveniently be
taken up under three general heads, viz. : First, columns ;
second, girders (simple and cantilever), and third, walls
and parapets.

Columns.
All the columns contain twisted rods in the form of

verticals at the corners, with or without horizontal hoops
at close intervals. This reinforcement consisted of %
and Veiinch rods, depending on the size of the columns, one
such rod being placed near each corner of the column.

pounds per square inch to the maximum combined live
and dead load, increasing the results thus obtained when
ever necessary to keep the ratio of the length to least
side of column down to about twelve, or to give round
numbers for dimensions of the section. The structural

Outline of Hoof Plan.

First Floor. Second Floor.

A House at Tampa, Fla.—Floor Plans.— Scale, 1-16 Inch to the Foot.

In order to guard against the risk of such slender rods
buckling when too near the surface square hoops of %-
inch rods encompass them in horizontal planes at inter
vals, keeping their free or unsupported lengths within
reasonable limits.
The columns proper range in size from 14x 14 inches
to 24x33 inches. Uesides thesa. and designed in the
same general way, with corner vertical rods and hori
zontal hoops, except that they are hollow, are the piers
showing in the outside wall and already mentioned,

which are externally 66 x 36 inches, the walls along the
C6-inch side- being 4 inches thick and the other two 6 to
8 inches thick, the 8 and 6 inch ends being counted on as
furnishing the whole compressive strength.
The cross sections of the columns were determined by

applying an allowable compressive stress of 350 to 400

steel work and concrete girders and struts were arranged

to aid in keeping down the ratio of length to least side.

Girder*.

Out of the multitude of methods advanced for the de
sign of steel-concrete girders one based upon the obser

vations of Prof. W. K. Hatt was adopted throughout the
work.
The steel-coucrete beam work included simple girders,

24 feet 9 inches in span, with sections 16x 47 inches,

tlS x 45 inches, 22 x 6O inches and 24 x GOinches, and two

systems of curved (radius 190 feel) cantilever girders in

row D with sections 18x45 inches and 24xG0 inches

respectively. The cantilever system permitted the reten

tion of the same cross section throughout the curve in

this line of girders as was used on the tangent, and to
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some extent counterbalanced the rotary effect of the cur
vature of the girder. The ends of cantilevers and of sus
pended spans being critical points subject to very severe
shear, they were stepped so as to reduce the effective con
crete area as little as possible and armored with special
care. The stirrups used here were of special construc
tion, placed in an inclined position, and were designed to
resist the whole vertical shear.
The cantilever ends tend to act as joints at which

the shrinkage stresses are relieved. The first suspended
span to be built shortened in hardening and slipped on

prove ineffective. It was at one time planned to use two
%-inch steel plates lubricated with graphite at each of
these treads to facilitate sliding and to prevent spalling,
but it did not finally seem necessary to go to such a
length.
These lines of cantilever girders were subject to a very

complex set of loads and were much cut up by promenado
floor beams and passageways for stairs. The girders ln
row C, on the curve, were all straight —a series of chords
—but they support the ends of trusses and are hence
much larger than the girders of the same row on the

A House at Tampa, Fla.— Details of Front rorch and Balcony.Scale, % Inch to the Foot.

the treads of one of the stepped ends so as to show a

crack throughout the extent of the risers of the joint,

and in slipping spalled the corners of the steps slightly.

After this four 1-inch rods were put in at mid-hight of
the girder and lengthwise with it, crossing the joint and
extending into both the cantilever end and suspended span

far enough to develop the strength of the rods with a
view to prevent this slipping and, so far as seen, the re
sult has been a success. Shrinkage joints are thus kept

about 115 feet apart in this line. At the ends of these in
tervals are opportunities for shrinkage to take place
harmlessly. Besides using the rods the steps were fin

ished off with a troweled surface truly level, so as to

leave things in shape for a harmless slip should the rods

tangent, their section being 22 x 60 inches as against

16x 47 inches.
The promenade floors were made of slabs of inverted
trough section about 8 feet 3 inches wide and some 20 feet

in span, cast alternately in place, thus providing shrink
age joints at the edge of every slab ; the thickness of the
body of the slab is 4% inches, exclusive of the grano

lithic finish, and the flanges are 6 x 18, making practically
a 4%-inch flat floor resting on 12x 18 joists 8 feet 3

inches on centers and 17 feet in span.

The seat slabs are a series of shapes set up so as to

form a flight of treads and risers. They are of crusher-
dust concrete (poured at a consistency of cream) rein

forced by a 14-inch rod at the base of each riser and
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electrically welded steel wire netting with rectangular
mesh furnishing straight wires 0.162 inch in diameter,
5 inches on centers, running across the treads and up the
risers. The wires running the other way are somewhat
smaller and closer together. In the treads this netting
furnishes the ordinary tensile reinforcement for the span
from riser to riser, besides hanging one edge of the tread
to the base of the riser, and in the risers it furnished ver
tical reinforcement against shear, for the risers consti
tuted a series of joists running from one steel beam to
the next, the span being usually 8 feet 3 inches.
These slabs were cast in small units of about 8 cubic
feet each to facilitate handling and to provide amply
against shrinkage cracks. They were some 4800 in num
ber and, including those on the curves, required 95
different patterns, counting rights and lefts as alike,
and in many cases counting as alike such patterns as
varied only slightly in length. On the semicircle they
were made curved, but a constant radius was used for all,
regardless of their distance from the center. The true
radii would have had 31 different values, ranging from 115
to 189 feet, but 166 feet 8 inches was chosen as a con
venient mean to use for them all.
The handling which all these slabs underwent ln stor

ing and placing formed an automatic system of testing,
which was considered a distinct advantage of the method
of manufacture. They were cast with %-inch allowance
for end joints, but the sand casting proving to be a less
accurate process than was expected, more or less picking
and clipping had to be resorted to in setting them. An
additional and probably more lmportant cause for such
modifications was inaccuracy in the steel setting.
The treads of these slabs are an Illustration of con

crete reinforced with a small percentage of steel and ac
cordingly rated for strength from the point of view of
the steel. The strength is ample almost to excess, even

Wall, and Parapets.
The special problem in the design of the walls and

parapets which will be considered here is how best to
provide for shrinking so as to minimize the evil of crack
ing from this cause or from temperature changes. One
way is frankly to leave joints at short intervals free to
open, using steel reinforcements between these joints to

y
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with this small allowance of steel, yet thinner sections

of concrete were not seriously considered, 8% inches on

the average being adjudged a suitable minimum from

the point of view of resistance to abrasion, shocks, &c,

and the omission of the steel netting altogether was, of
course, not seriously entertained—even though the con
crete might, by counting on its tensile strength, be fig

ured out as strong enough.

compel all the cracking effect to appear, if at all, at the
joints left. These joints are supposed to open in tolerably
straight, clean cracks, less unsightly than random cracks
would be. They are unsightly enough, however, and it is
difficult to make the cracks turn out as straight as ex
pected. There is, therefore, a strong incentive to resort
to the other method of treatment and attempt to prevent
nil cracks from temperature and shrinkage changes by
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the aid of proper reinforcement with steel. M. Con
sidered experiments afford a rational basis for expecting
success from such a venture, reinforced concrete having
been shown by him to be capable of stretching, without
showing cracks, to an extent far greater than that of
plain concrete. A. L. Johnson reports actual success in
building a concrete wall 300 feet long, 8 inches thick and
exposed on both sides to the weather without any joints,
and with no cracks appearing in the first year, or up to
the time of his report.
In the outside wail of row E of the Stadium there was

nothing else to do but to depend upon steel reinforce
ments to prevent shrinkage cracks. It was a place where
cracks of any kind would be most objectionable. Expan
sion joints were left at intervals of 16^ feet, as in the
front parapet, but they had to be placed over the center
of the piers, in spite of its being realized that the friction
from the weight of the superimposed mass would proba
bly prevent all sliding, and thus prevent such joints from

and the tying together of Row D into continuous sections
of about 115 feet each causing no harm, it was determined
to apply the same principle to the broad expanse of the
end walls, which forms the finish at the tips of the U.
These walls are some 75 feet long and from 9 to 50 feet
high. They are in the main mere curtain walls only -4
inches thick, supported by a series of columns with which
they are monolithic These walls are armored freely witb>

3/4-inchrods— less care being taken to keep the percentage
up to 1 per cent, than was observed in the back wall, the
smaller area involved being regarded as justification for
venturing below the 1 per cent.

Elasticity of Framework of Wooden Houses.

The severe windstorm which recently swept over St.
Paul and Minneapolis afforded occasion for no little com
ment in the daily newspapers and trade press by reason
of its effect upon the buildings in its path. In discussing

Elevation of Main Staircase as Viewed from Parlor.—Scale, % Inch to tlie Foot.
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being effective. The amount of shrinkage to be expected

in setting, or cooling to the minimum temperature, was

estimated not to exceed about 0.0005 to 0.0006 of the

length. Professor Hatt found that 1:2:4 concrete with 1
per cent, reinforcement would stretch 0.00088 before

cracking. Considere and A. L. Johnson lead us to suppose

that this stretch may be considerably more. At any rate,

the margin seemed sufficient, and as the two faces of the

wall in question were only 4 inches thick, 1 per cent. re

inforcement was quite feasible— only a 1/2-inchrod every

6 inches being required— and was adopted. Thus far,

after several months from the completion of the first

of this work, neither crack nor opening of the joints in

the whole extent of the two lines of nearly 1400 linear

feet each (with one or two insignificant exceptions) has

come to the writer's notice. The joints not opening show

that the concrete between them must have stretched as

expected. The results of the winter's exposure are looked

forward to with much interest.

The front parapet was executed upon the principle

first mentioned, shrinkage joints being left every 16%

leet, which opened perceptibly immediately upon the

hardening of the concrete, and now constitute open joints

sometimes a sixteenth of an inch in width, changing as

the temperature rises and falls.

The experience with the back wall being reassuring.

the "elasticity inherent in wooden framing of different
sorts," as developed by the storm, the Western Architect
says : "Houses partly built, sheathed and roof-boarded,

but without sash, doors or plastering, were so sprung as
to push the newly laid chimneys considerably, yet the
framework returned in whole or in part to the first po
sition, as was to be seen by its relation to the cl1imneys
—all without any sliding as a whole of the framework on
the foundations. A wooden church spire surmounting a
high stone tower, the wood frame however beginning well
down in the stonework, appears intact and plumb in every
way, while the upper part of the stonework is consider
ably shaken up. In this case it is probable that the bolt
ing and joints or the framing were loosened by shrinkage,
allowing somewhat more movement of the spire under
pressure than if the framework had been newly finished.

It is stated that the only woman ever admitted to
membership in a Master Carpenters' Association is Miss-
Louise Catherine Hinck, of Montclair, N. J. She re
ceived her preliminary education at Hanover, Germany,
and graduated with high honors at Vassar College, and
finally received several degrees at the New York Univer
sity Law School. Her greatest interest, however. seems to
be in connection with the planning and building of
houses.
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CONSTRUCTlNG AN ELLlPTlCAL STAlRWAY/
By Monnis Williams.

THE
method of developing the face mold, &c, is illus
trated in diagram, Fig. 21. The plan and elevation of

the block in this diagram are taken from Fig. 17, the ref
erence letters in both cases being made to correspond.
Now, as in all the preceding figures, the first process is
to draw a line from the point G of the plan to W, and a
square line to the inclined tangents from W to G'", then
with G' as center and with radius G' G describe the arc
G S G'", as shown; connect G'" with H', which will be
the bottom tangent in its position in the face mold. Make
the joints square to the tangents, as shown at G'" and I'.
Inasmuch as the curves in this mold are so small, it
will be useless to bother with the axis of the ellipses, &c,

inclined upper tangent, as shown by the dotted arc, plac
ing the length of this extension from I to X, and connect
X with Z, the center from which the plan curve is de
scribed. The bevel is shown at X.
From an inspection of the diagram it will be found

that block 4 in Fig. 17 is a duplicate of block 3; conse
quently, the same mold will suffice for both wreaths.
We will therefore omit this block and proceed to
demonstrate the development of block 5 of Fig. 17, which
will also be found to be almost a duplicate of block 2,
shown in the same figure. The difference between the

two is in the inclinations of the tangents. In block 2 the
bottom tangent C D' is shown to incline less than the
upper tangent D' E', while in block 5 the bottom tangent

I' J' inclines more than the upper tangent J' K'.
In Fig. 22 is demonstrated the method of unfolding

the face mold for block 5, the plan and elevation of which
are shown in Fig. 17. From I of the plan, Fig. 22, draw the
line I W ; from W and square to the upper tangent J' K'
draw the line W I" ; place one leg of the compasses at Z
and revolve the point I of the plan to I", as shown by
the arc I' H I" ; now connect I" with J', and the line thus
drawn will be the bottom tangent in its position as re
quired in the face mold.
To find the minor axis, draw a line from P, the center

of the plan rail, parallel with the ordinate line I Z, which
will cut the ground line at N. On N erect a perpendicular
to O, cutting the prolonged portion of the upper tangent

Fig. 21.—Method of DevelopingFace Mold. Fig- 22.—Method of Unfolding Face Mold for Block 5.

Constructing on Elliptical Stairway.

so we will make use of the very simple method of describ
ing them, which consists merely in finding a single point

that will be contained in the center line of the face
mold, as at 2. Fix on the point 2 in the center of
the rail, as shown in the plan, and make H' 2 in
the face mold equal to H 2 in the plan. On 2 in the face
mold describe a circle having a radius one-half the plan

rail. This determines the width of the mold at this
point. To find the width at the ends G'" and I' take the
length X S from the bevel and place it on each side of both
G'" and I' in the face mold, as shown at S" S" and S' S'.
Now, by bending a flexible lath to touch the points thus

found, the curves of both inside and outside of the mold

may be described.
The bevel for this wreath is found by placing one leg

of the compasses in Z', extending the other to touch the
• Continuedfrom page285, October issue.

J' K' in O. From O draw an indefinite line parallel to the
ordinate Z I" ; make O P" on this line equal to the length
of P N of the plan. The line O P" will be the minor axis.
Make P" X on the minor axis equal to P X of the plan ;
make the width of the mold at X the same as the width of
the plan rail ; the width at the ends is taken from the
bevels. Describe the curves by the operation described
in one demonstration of Fig. 21.
To find the bevels, draw the line O P' across the eleva
tion and a line from J' to K. Now place one leg of the
dividers in P' and extend the other to touch the line J' K,
and turn over as shown by the arc to C. Make K A equal
to P' C and connect A with P, the center from which the
plan rail is struck. The bevel will be at A.
Again, take P' as center and extend the compasses so
as to touch the upper tangent J' K" ; turn over, as shown,
to D. Take the length P' D and place it, as shown, from
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K to B; connect B with P, the center of the plan rail.
The bevel will be at B. Note that the point P* represents
the hight of P of the plan in the oblique plane, in which
the wreath is assumed to rest in its span from I to K.
The hight of the point K in the same plane is shown at
K' and the hight of J is shown at J'. The point I, as
shown, is assumed to be in the ground line.
Thus is shown in the plane of the wreath the exact

hight of each point represented in the plan. When it is
considered that the hight of these points determines the
inclination of the plane and that the inclination of the
plane determines the bevels to square the wreath, it is
evident that a knowledge of how to determine the projec
tions of the points in the plan is absolutely necessary to
an intelligent understanding of the method of finding the
bevels in wreath construction. We are told that finding

Fig. 23.—Illustrating Block 5 as it Appears in Fig. 22.

Constructing an Elliptical Stairway.

the bevels is the most difficult part of hand railing,
and undoubtedly it is, apart from a clear conception of
the nature of the oblique plane of the wreath in its re
lation to its plan. Where every point and line of the plan
after being projected into the oblique plane and the in
clination of the lines as determined by the relative bights
of the projected points from the plan into such plane are
known, there is no more difficulty in finding bevels in
hand railing than there is in finding the cuts for a com
mon rafter in roof framing. The apparent difficulty to
find hand rail bevels exist, as above stated, in the neces
sity of a clear perception of the oblique plane. In roof
framing the plane is determined by its run and rise. We
present Fig. 23 with a view to illustrating block 5, as it
appears in Fig. 22. By comparing the two diagrams it
will be an easy matter for the reader to obtain a clear
idea, tirst, of the oblique plane as exhibited in Fig. 23,
and, second, of the method of its development as shown
in Fig. 22 ; in the third place the method of determining
the bevels as shown at A and B in the two figures. The
reference letters in the two diagrams are made to coin
cide, so that all projected points and lines of the plan
in Fig. 22 are clearly defined in the elevation. Fig. 23.
Take, for example, the point P of the plan, Fig. 22, and
we find its elevation in the oblique plane of the wreath
at V of Fig. 23. Again, take the point K— its elevation

is shown at K' in both figures—and by connecting K'
with P' the line K' P', as shown in Fig. 23, defines the
upper side of the oblique plane of the wreath in onedirec
tion. The elevation of the line K J is shown in both
figures, as at K' J', to define the upper side of the plane
in another direction. The lowest sides of the plane in
both directions are defined in Fig. 23 by the lines P' I and
J' I', respectively. Thus, as exhibited in Fig. 23, the
oblique plane is clearly defined at I J' K' P'. It is evident
that if the oblique plane as defined in Fig. 22 were as
clearly defined as it is in Fig. 23 there would be no dif
ficulty in determining the angle of its inclination, or, in
other words, to find the bevels to square the wreath.

(To be continued.)

Ownership of Architects' Plans.

An important test case, raising afresh the architect's
right to retain plans, which was supposed to have been
settled against the profession nearly four and thirty years
ago, will be tried in the King's Bench Division at the end
of October, the ease being among those placed high in
the list for hearing after the long vacation, says a recent
issue of the London Building Netcs. The action is brought
by a building owner for whom some property at Pad-
dington was converted into flats, against the architect for
the return to him of all plans, specifications, papers, and
minutes, including all copies of such general particulars
relating to the work. The building owner also demands
of the defendant architect the "return of all estimates,
tenders, contracts, bills of quantities, and copies of let
ters to and from the client relating to the plans, specifica
tions or contracts." The architect, who was employed at
the usual 5 per cent, commission on the amount of the ac
cepted tender, deems it his duty in the interests of the
profession to refuse to deliver up the plans, the whole
of the contract having been completed and the fees paid.
We understand that many well-known architects and
surveyors have been subpoenaed in the action. In the
case of "Ebdy vs. McGowan." very fully reported by us in
our issue of November 18, 1870, and heard in the Court
of Exchequer by the Lord Chief Baron and Barons Mar
tin, Bramwell and Pigott, the plans were prepared for a
vicarage, but were never carried out. John P. Seddon,
the secretary to the R. I. B. A., and the late Mr. Fogarty
were called to prove the custom of the profession to re
turn the plans whether the works were executed or aban
doned ; while, on the other hand, Mr. Smirke deposed that
when the works were completed it was the practice of ar
chitects to retain the plans; but when the building was

not constructed the plans were offered to the client as a

matter of right. The Lord Chief Baron withdrew the
question of custom from the jury, and the Court unani
mously gave judgment against the architect's claim. The

late A. S..Ayrton, when First Commissioner of Works,
refused, it will be remembered, to give up to Mr. Barry,
Jr.. Sir Charles Barry's plans for the Houses of Parlia
ment, and we are not aware that that claim was brought

into a court of law. Just fourteen years later, in the
case of "Gooding vs. the Local Board of Ealing," Justice
Mathew decided against an architect's claim to recover
plans submitted to a local sanitary authority and not ap

proved by them. The issue of the present action will be
awaited with interest by architects and building owners.

Chicago's New Theater.

The new Majestic Theater and office building which
is about to be erected in Chicago is notable in that it
will be the first playhouse constructed under the pro
visions of the new theater ordinance. The drawings

which have been completed call for the office building

proper to be 20 stories in hlght and cover an area 82 x 60

feet. The theatre will form a rear extension and will
have a seating capacity of 2025. The total cost of the
improvements is placed at $1,000,000. The foundations

were sunk by means of 17 caissons, bed rock being struck
at a depth of 105 feet below the level of the street
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DESIGN FOR AN AUTOMOBILE HOUSE.

IT
is well known that during the past two or three
years the automobile has grown very rapidly in popu

lar favor among well to do people, and that its use as a
vehicle of pleasure seems to be steadily gaining through
out the country. Often those owning fine stables of car
riage horses appear to find the " auto " convenient for
touring and rapidly going about, so that it is not surpris
ing to find in connection with carriage houses provision
for vehicles of the character indicated. This is more
especially true perhaps in the case of those having coun
try residences, where the opportunity for using a " run
about " or " touring car " is less restricted than in the
large cities, although the streets of the latter are more
or less alive with them at all times. In our supplemental
plate last month we showed in connection with the car
riage house and stable of Thomas A. Sperry of Prospect
street, Cranford, N. J., a picture of his automobile house,
and in this number we present the elevations and floor
plan of it, together with a few details showing the con
struction employed.
It will be observed from an inspection of the plan that

beaded North Carolina pine tougued and grooved boards
blind nailed to the ceiling joists. The floors of the build
ing are of %x3% inch tongued and grooved North Caro
lina pine blind nailed to the joists. The double door is
supported on Coburn overhead barn door hangers with
fiber wheels.
The door is built with 1%-iuch stiles and is backed

with %x3% inch tongued and grooved white pine boards.
The front and rear doors are made as shown, and both

Section

Front Elevation.— Scale, % Inch to the Foot.

Design for an Automobile House.

the building consists essentially of one large room, en
trance to which is gained from the porch at the front or
from the runway at the side. Directly in the rear is a
small work room fitted with the necessary appliances for
making repairs to the machinery of automobiles.
According to the specifications of the architects, J. A.

Oakley & Son, Elizabeth, N. J., the building is of frame
construction, the plates being double and the sill laid
flat on the foundation walls. The girders in the first
floor are framed so as to be flush with the joists and have
a 2 x 3 inch lug nailed to the beam edges on both sides ;
the floor joists being cut over them. All timber is of hem
lock and all lumber is of white pine. The sills are 4x6
inches, the girders 6x8 inches, the first-floor joists 2 x 10
inches, placed 16 inches on centers ; the outside studs
2x4 inches, the posts 4x6 inches, the rafters 2x6
inches, placed 24 inches on centers, and the ceiling joists
are 2x6 inches, placed 20 inches on centers. The out
side of the frame is covered with hemlock ship-iap
sheathing boards put on level, over which is placed a
layer of two-ply building paper, this in turn being covered
with 18-inch California red cedar shingles laid 5i4 inches
to the weather. The roof, except the porch, is covered
with 18-inch red cedar " Perfection " shingles laid 5%
inches to the weather and supported on 1 x 2 inch hem
lock sheathing lath properly spaced. The porch floor is
laid at righ angles to the building and consists of % x 4
inch tongued and grooved white pine blind nailed to the
joists. The front porch has 12x 12 inch turned white
pine " staved " columns, which taper to 10x 10 inches at
the top. The porch is ceiled with ^inch edge and center-

jjjSit l)im

Main Floor.
Scale, 1-16 Inch to the Foot.

ate hung on 4 x 4 loose pin butts. The inside walls and
ceilings in the building are covered with % x 3 inch edge
and center beaded North Carolina pine boards blind
nailed to bearings. The exterior of the building has two
coats of paint in colors and the shingles on the roof ar»
stained with an approved creosote shingle stain. All the
tin work has two coats of Princess metallic paint.

« i »

Harnessino the wind to generate electricity for farm
use is no longer a novelty. The first of these wind
mills were used experimentally to generate electricity for
lighting houses and barns; success has since stimulated
attempts to use them for more ambitious projects. To
day a good many are being run to generate power to oper
ate small motors. The use of windmill power for gener
ating electricity was tried successfully two years ago in
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Europe, and now at Hamburg and Leipsic are electrical
plants which derive their motive power entirely from the
wind. The windmills are strongly built, and are de
signed to take the wind at any angle. The regulation of
the motor is effected by an automatic switch, which cuts
out the battery when the wind falls to a low pressure.

House Built in a Day.

The unusual feat of building a five-room cottage, in
cluding foundation, plastering and putting on one coat of
paint, in a day of ten hours with a cost to the owner of

Every man appeared on time. The brick masons went
to work laying the foundation, while the carpenters busied
themselves in cutting the joists, studding and sills. Every
man was assigned to a particular part of the work, and
the house began to go up with a rush. Hundreds of per
sons gathered about and watched the workmen. Each of
the latter urged his fellows on, and when noon came the
frame work was all up and the chimney had been started.
Then came the dinner. Mrs. Rose, assisted by some

of her neighbors, had fried two dozen chickens. There
were ten loaves of bread, four dozen ears of boiled corn,
nearly a bushel of mashed potatoes and bowl after bowl
of gravy. The dessert consisted of peach cobbler and vari
ous kinds of pies. The contractor had to call off his men

Side (Uight) Elevation.

Side (Loft) Elevation.

Design for an Automobile House.—Elevations.—Scale, % Inch to the Foot.

nothing more, outside of the material, than a chicken
dinner for the workingmen was performed a few weeks
ago in the little hamlet of Maple Grove, near Evansville,
Ind., says an Indianapolis paper. The man for whom the
cottage was built was Homer Rose and the men who did
him the kindness were fellow employees. The work was
superintended by Dee Bacher, a contracting carpenter.
Mr. Rose has had lumber and other material on the

ground for months. After these were bought he discov
ered that he could not go on with his house for lack of
means. Mr. Bacher called his men around him one even
ing and asked for volunteers for one day to build the Rose
cottage. Many thought it would be impossible to build
it in one workday, but the contractor declared that he
could accomplish the feat if the men in his employ would
do the work. Twenty-six carpenters, masons and painters
agreed to give one day if Mr. Rose would furnish a
chicken dinner, and a time was fixed when all should re
port at the site of the proposed building.

for fear that they would eat so much that they would not
be able to finish the job.
As soon as the frames were set for the windows and

doors the sashes were fitted and the lights put in. By
this time, however, the laths had been put on the inside
and the sheathing and weather boarding was being placed
on the outside and the chimney was being run up by the
masons, all at the same time. Before the roof was on the
plasterers were at work, and at exactly 6 o'clock the cot
tage was finished, all but the second coat of paint and
the skim coat of plaster, neither of which could be put
on until the first coat had dried.
Mr. Bacher complimented his men when the job was

complete. He said that while he had done some " hurry "

work in his time he had never known a house to be begun
and completed in a day. The cottage contains five well
lighted rooms and a large attic Everything, even to put
ting on the hinges and locks, was done before the men
were called off at 6 o'clock, and Mr. Bacher declares that
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he could have completed the work an hour earlier had
not the men eaten so freely at dinner.

4 i »

Technical Schools in Germany.

The British Consul at Stuttgart has recently reported
upon the technical instruction now given in connection
with the wood working industries of Germany, and what
he has to say is of more or less interest to members of the
trade in this country. Almost all trades' schools and the
larger continuation schools contain special classes for car
penters, furniture makers, turners and other wood work
ers ; but in these classes, as well as in the schools or
ganized by the Wood Workers' Guilds, much more atten
tion is devoted to drawing than to actual practical instruc
tions in the different processes of wood working.

jects manufactured include decorative furniture and other

household articles of every kind and style. The business

is carried on entirely apart from the school in a com

mercial manner, with separate accounts and bookkeeping.

The Berlin school of carpentry and cabinet making

was founded for the benefit of apprentices and journey

men engaged in these occupations. Its special object is
to contend against the one-sided specialization which is
gaining ground in these trades, and it consequently en

deavors to give its pupils thorough all round practice

instruction in all the branches and details of their calling,

supplemented by a little theory and some measure of busi-

Sectlon of I'llaster.—Scale, 3 Inches to the Foot.

Profile of Base.— Scale,
3 Inches to the Foot.

Main Cornice.—Scale, % Inch
to the Foot.

Partial Elevation of Main Doorway, with End
Elevation.

1

Plan.
Scale, % Inch to the Foot.

Profile of Column and Pilaster Partial Elevation of Doors at Side.—Scale. %Cap.— Scale, 3 Inches to the Inch to the Foot.
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The first independent special technical schools for wood
carvingwereestablished in the wooded districts of Bavaria.
As far back as the year 1838the attention of the Bavarian
Government was drawn to the fact that the wood carving
industries in the districts of Obeniuimergau and Berchtes-
gaden, which had flourished for several centries, were
in a languishing condition. This led to the foundation of
the first special technical school at Berchtesgaden. which
was followed by a number of other schools founded on
the same pattern, but with a more extensive curriculum.
The drawing and wood carving school at Partenkirchen,
opened in 1S69, is the art trade institute of the surround
ing district, founded for the purpose of fostering the
wood carving industry which has already existed there
for several centuries. A special feature is the wood work
ing business attached to the school. This business, which
is only carried on as far as it seems necessary in the in
terests of the school, was commenced in order to increase
the opportunities for practical work and to afford the
older, pupils an opportunity of earning money. The ob-

ness knowledge. The school stands in the closest connec
tion with the carpentry and cabinet making industries in
Berlin, to which it has rendered signal service. The con
ditions of entrance are not onerous. The technical school
at Fiirth was started for the promotion of the local wood
carving, carpentering and wood turning industries. It is
intended for the combined practical and theoretical in
struction of boys who have passed through the public
elementary schools, and aims frankly at substituting for
the usual period of apprenticeship workshop instruction
supplemented by theoretical subjects given in the school.
The place is under the control of the Bavarian Ministry
of Education. The foundation of a wood carving school
at Furtwangen was found to be necessary in order to
raise the artistic level of the industry of the Black Forest,
The institution is supported by the Ministry, the district
and other authorities, and receives altogether about $5000
n year. It does not carry on any business as at other carv
ing schools, in the sense that orders are received and
executed.
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What I- a Philadelphia Gutter ?
From Perplexen, Xenia vnio. — I have recently been

perplexed as to a piece of worh I was called upon to exe
cute in connection with house construction. The archi
tect specified that the building should have a " Philadel
phia gutter," and I am at a luss to know just how to do
the job. Will some of the i-eaders who have had ex
perience in this particular line throw light on the sub
ject?

Finding Lengths of Rafters with the Sleel Square.

From D. P. A., West Cheater, N. Y.— In a recent issue
of the paper a correspondent asked for a method of ob
taining the lengths of hip and valley rafters when the
run and rise of the common rafters involved fractions

Finding Length* of Rafters With the Steel Square.

of a foot, as, for example, 4 feet 6 inches rise and 6 feet
8 inches run. The principle involved in obtaining the

lengths is the same as if the rise and run were indicated
by whole numbers. First we reduce the fractions of a
foot to a scale of 1 inch equals 1 foot; that is, reduce

then to fractions of an inch. For instance, reducing 4
feet 6 inches to 1 inch scale on the steel square shows it
to equal 4% inches (6=6-12 ft.=% ft), which reduced to
1-inch scale equals %, and so it is with other fractional
denominations. For example: 6 feet 8 inches=6 31-32, or
nearly 6% inches. By taking 4% inches on the tongue of

the square and 6% inches on the blade, the distance

across will give the length of the common rafter, which
in this case is 8 inches, or when scaled is 8 feet and 0

inches. If the seats of the base are equal to each other,
as in the diagram presented herewith, one-half the span

taken on the blade and tongue will give the length of
seat, which taken on the blade and the rise on the tongue

will give the length of hip as the result. The above may
be proved by calculations.

Cleaning Brick or Stone Fronts.

From Oln Beginner, Rochester, .V. Y —Those paint
ers must be doing their best to drum up trade when they

advocate making a solution of caustic soda or pearl ash

to clean brick or stone fronts. I should have liked to
have them see the machine which we had here a while,

called the sand blast cleaning apparatus. One of our

large buildings which had the inside burnt out in the

great fire which visited this city last February had to

be cleaned on the outside also, as it was pretty well

blackened. The sand blast is what they used. It made
such a good job both of brick and granite that a person

who had never before seen the building would have de

clared it was a new structure. One of our banks here
put on an addition and then cleaned up the old one. I
do not know what was used, but it was done after the
style of the painters mentioned in the September issue of

the paper. It is very easy to tell the old building from
the new one. I do not doubt that had it been cleaned
with the sand blast a better job would have been made of

it. I think also the owners would have found it more
economical, as I am pretty sure that time is saved by
using the sand blast.
In criticising the floor plan submitted by the young
lady from Wellington, Ohio, I should think that if she
had a door opening from the rear hall into the bed

room on the first floor where the closet is it would prove

much more convenient than being obliged to go around

through the dining room and reception hall in case the

bathroom was occupied.

I am very glad indeed that there is such a paper as

Carpentry and Building, as it has a tendency to make
a person a good critic I have obtained a lot of good
information from the paper and in addition have often
been much encouraged to continue in the work which I
have undertaken.

Sound Proof Partitions.

From W. F. W., Lincoln, Neb.—I would like to ask a
question with regard to the sound proof qualities of a
plastered partition. Will a double row of studding ln
plastered partition walls, between two tenements in a
double house, each row being plastered on one side only,
and put far enough apart so that each partition is en
tirely separate, keep the sound from passing through
better than a wall with one row of studding plastered on
both sides?
Note.—While the question raised by our correspondent

does not admit of extended discussion, as it is obvious
that the double partition with the rows of studding en
tirely separated from each other will constitute a better
sound proof construction than one row of studding plas
tered on both sides, we shall be glad to have our read
ers give their record of experience in cases of this kind.
lt is quite probable that many of them have constructed
partitions in such a way as to render them sound proof,

and what they may have to say is likely to be interesting
not only to the correspondent making the inquiry above,

but also to readers in general.
We might suggest in this connection that if " W. F.

W." would construct his partition of a single row of stud
ding and then before plastering fill in the spaces between
with some non-sound conducting material he would great

ly increase the sound resisting qualities of the partition.

Criticism of Scissors Truss Construction.

From C. J. C, Troy, Pa.—Referring to the truss sub
mitted by " C. C. J. of Port Davis, Texas," in the August
issue, and concerning which he desires an expression of
opinion on the part of the readers, I would say that I
much prefer carrying the principal rafters to the cone of

the roof and then placing the horizontal cross tie at the

point where the end or auxiliary struts cross in the cen
ter, as this point of the truss is the pivot or hinge upon

which the whole thing works. My idea of such a con

struction is shown by the sketch inclosed herewith. Criti
cising " C. C. J.'s " truss, I do not consider his 114-inch
rod of any use as he shows it unless he cuts in a strut
where his rod is for the purpose of utilizing it to draw
up on. There is seldom a spread in a roof where he

shows the rod. A few weeks ago I bolted a roof 38 feet

Criticism of Scissors Truss Construction.

span, which was constructed a few years ago, and which
had spread 14 inches at the plates. The construction of
that roof was according to the sketch here shown. The
roof had no cross tie and was plastered 4 feet up the
main rafter.

Truss for Hall with Elliptic Celling.
From Frank E. Kinner, Denver, Col.—My attention

has been drawn to the communication of " W. S." of Wal-
cott, Iowa, on page 257 of the September issue of Car
pentry and Building, and in commenting upon his de
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sign I would state that it is built on correct lines, and is
probably safe for any ordinary roof loads. The only

criticism I have to offer is that the joints are not strong
enough to develop the strength of the timber, or, in other
words, by making the joints stronger the strength of

the truss would be much increased. This is especially
true of the joints where the horizontal tie beam joins the
inclined ties.

Shingling Around a Chimney.
From C. K. S., Wayland, Iowa.—I have read with in
terest the inquiry and comments which have appeared

in a recent issue relative to the method of shingling

around a chimney, and would say that when I began to
learn my trade I was told that a chimney should always
come out at the comb of the roof. Since I have been do
ing all my own architectural work and endeavoring to in

troduce modern construction iu the way of house build
ing, I have found it difficult and practically impossible
to make the chimney sufficiently slanting to come out at
the ridge and at the same time draw satisfactorily when

the house is tenanted. As a consequence we have used
a system similar to that referred to by " J. E. R.," which
is very good, although it has not proven entirely satisfac
tory. The tin laid in the way described will soon rust
through, so we have commenced to adopt the scheme of
throwing up a gable back of every chimney and using

the tin shingles for side flashing, and since we have been
doing this we have not had a single complaint about
leaky chimneys. If any of the readers have any trouble
I would suggest they try the gable method, but be sure
and use the same width of valley tin that is used in any

other valley.

Solutions to Problem In Roof Framing.
From Youno Student Philadelphia, Pa.—In reply to
the inquiry of "A. S. W." Shawanee. W. Va., I would
call attention to the fact that he does not state whether

Laying Tar and Slajt or Gravel Roots.
From T. W. C, Birmingham, Ala.—Replying to the in

quiry of " F. C." in the October issue, I would say that I
have found the following specification for gravel roofs
very satisfactory, calling to mind one case where it was
put on a large railroad blacksmith shop, and for 14 years
did not cost one cent for repairs. The specification is to
the following effect : The roof construction shall not ex
ceed 2 inches fall to the foot ; 1 inch would be better.
The sheathing boards should be of an even thickness laid
close both at ends and edges and securely nailed on each
edge at all bearings. Over the sheathing when thus laid
place one thickness of a good roofing paper ; this in turn be
ing covered with four thicknesses of No. 1 roofing felt, the
felt not to exceed 32 inches in width, and the total weight
of the four thicknesses not to be less than 52 pounds per
square of 100 feet, Each thickness is to be turned up and
well mopped between with hot roofing cement. A gal
vanized e.ive finish is to be put on all around the edges of
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Solutions to Probtem in Roof Framing.

Fig. 3.~ IMan Submittedby " X. S.'

he wants gable ends or a hip roof, but I send herewith
plans of both kinds, which I trust may be of interest.
Referring to the diagram, Fig. 1 represents the plan of

the roof, with gable ends, with the plate running out over

the angle corners, while Fig. 2 is a plan of a hip roof, with

the plate also running out over the angle corners, the
dotted lines indicating the hips when the plate does not

run out to a square angle. I have been a reader of the
paper for more than three years and am much pleased

with it.

From X. S., Indianapolis Ind.—I send herewith a
sketch (Fig. 3) in reply to the query of "A. S. W." in
the October issue of the paper. It speaks for itself, so
comment is unnecessary.

From H. T. W., Orawfordsville, Ind.—I send to-day
a roof plan (Fig. 4) for

" A. S. W.," who presented a re

quest in the last issue of the paper. As the distance from
A to B equals that from C to D, the hips have to come
to a point at the highest part of the roof.
Note.—We have a solution of the problem similar to

the above from C. E. Jay of Tampa, Florida.

the roof to form a stop. All wall connections, chimneys,
skylights and other openings to have galvanized iron
flashings over the surface of felt. A good even coat of
roofing cement is to be flowed, the cement in no case to
be hot enough to injure the woolly fiber of the felt, and not
less than 8 gallons of cement per square of 100 feet to
be used, including that for mopping between the layers of
felt. Upon this spread while the cement is hot a good
even coat of clean seashore gravel or crushed stone, the
latter to be free from dust and dirt, and none to be used
except what will pass through a %-inch mesh screen and
be caught on a %-inch mesh screen. This roof, put on by
n reliable man, will easily last 10 years without repairs
and cost about $4 per square complete, not including tim
ber. The roofing felt used on most of the work I have
had is Black Diamond. Seashore gravel is used if it can
be had, but if not, use crushed stone, which should be
washed before applying, or crushed hot slag around blast
furnaces; whichever is used it should be heated before
hoisting onto the roof, and then applied hot. In this way
it gets " a good bed " in the cement. That which we use
is coal tar boiled down, but not burnt, The above is for
four-ply gravel roof; a five-ply is just one ply heavier and
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gives a slightly better roof, but costs about 50 cents per
square more. I know of several thousand squares laid
under this specification from Virginia to Florida, and
wherever put on by first-class workmen gives perfect sat
isfaction under all conditions, being, as many of them
are, subject to all kinds of fumes and gases as one will
find in roundhouses, shops, &c
Note.— ln reply to the correspondent who asked in

the last issue with regard to laying gravel roofs, we have
received from a concern of long and varied experience in
this particular branch of industry the following sugges
tions concerning the construction of a five-ply slag or
gravel roof, which cannot fall to command widespread
attention :
The rosin sized sheathing paper or unsaturated felt

to be used shall weigh not less than 5 pounds per 100
square feet.
The felt shall weigh not less than 14 pounds per 100

square feet, single thickness.
The pitch shall be the best quality of straight run coal

tar pitch, distilled direct from American coal tar, and
there shall be used not less than 120 pounds (gross
weight) per 100 square feet of completed roof.

Pullman was the man who had the job, the same Pullman
who made the Pullman car, &c In the raising of the
buildings in question there were used 10,000 jack screws
and 1000 men were employed. It was a most wonderful
undertaking and was carried to a successful issue without
an accident of any kind. It was said at the time that
there was not even a pane of glass broken, and business
was carried on in the stores all the time the work was in
progress. I was working in Chicago at the time and saw
the buildings as they were being raised. Ladies were
permitted to go under the buildings to watch the work
as it was being done. Doubtless many an old Chicagoan
will remember about it, as it was a most wonderful piece
of work.

Elevations Wanted for Floor Plana.
From J. W. H., Bayonne, N. J.—Will some of the

readers of the paper furnish for publication an elevation
adapted to the floor plans presented herewith? At the
same time I would take it as a favor if they would ac
company it with an elevation and details of the stair
platform as well as the stairs leading to the cellar. I

First Floor. SecondFloor.

Elevations Wanted for Floor Plans.—Scale, 1-16 Inch to the Foot.

The nailing shall be done with three-penny barbed
wire roofing nails driven through tin discs.
The slag or gravel shall be of such a grade that no

particles shall exceed % inch or be less than % inch in
size. It shall be dry and free from dust or dirt. In cold
weather it must be heated immediately before using. Not
less than 300 pounds of slag or 400 pounds of gravel shall
be used per 100 square feet.
The materials shall be used as follows : First lay one

thickness of rosin sized sheathing paper or unsaturated
felt, lapping each sheet 1 inch over the preceding one
and nailing only so often as may be necessary to hold in
place until covered with the tarred felt, and the nailing
may be omitted entirely if practicable. Over the rosin
sized sheathing or unsaturated felt lay two full thick
nesses of tarred felt, lapping each 17 inches over the
preceding one, and nailing along the exposed edges of the
sheets only so often as may be necessary to hold the
sheets in place until the remaining felt can be applied.
Over the entire surface of the felt thus laid spread a uni
form confine of pitch, mopped on. Then lay three full
thicknesses of felt, lapping each sheet 22 inches over the
preceding one. and nailing, as laid, every 3 feet, not more
than 10 inches from the upper edge. When the felt is
thus laid and secured, mop back with pitch the full width
of 20 inches under each lap. Then spread over the entire
surface of the roof a uniform coating of pitch into which
while hot imbed slag or gravel.

would like an entrance from the outside to the cellar
under the stairs.

Deals;ns of Tool Chest and Four-Room Houses Wanted.
From N. U., Johnstown, Pa.— I should like to see

more illustrations of carpenters' tool boxes and four-room
houses published in Carpentry and Building, as I think
it is an excellent paper, containing as it does so many
things in which every carpenter should be interested.
The houses in question should have bath and the usual
conveniences, should cover an area about 18 or 20x28
feet, and should cost in the neighborhood of $1200 to
$1600. I am of the opinion that something along these
lines would prove of considerable value to a large class
among the readers, and am very sure it would interest
the writer.

Kni8ing Buildings Haifa Century Ago.
From G. K. C. Janesville, Wis.—In the September num-

■berof the paper I saw an account of the raising of a school
building, and it speaks of it being quite an undertaking,
which of course it was. When I read of raising buildings,
however, my mind goes back to the raising of a whole
block of buildings in Chicago in the year 1859. I think

Care and Purchase of Tools.
From Apprentice Carpenter, Fort Morgan, Col.— I

have very much enjoyed reading the letters from the va
rious correspondents of the paper, and as it has been
some time since l wrote anything I will offer a few com
ments on one or two subjects. First of all. I want to say
a few words about our tools and how we care for them.
Some men will buy anything, it practically making no
difference what the quality may be, and they have little
choice as to the maker. Now I for one am a tool crank.
I claim lo know a good tool when I have seen and used
it. I also claim to know what concerns make good tools
and this is what I am convinced all workers of wood
should know. I wouldn't give tools room in my chest
that were not first class in every respect, and I just want
to say that the Cheap John " Keen Kutter," " Clean
Clipper." and various other makes of tools generally sold
by hardware dealers throughout the country are not good
enough for me. They wouldn't take a decent edge if yon



November, 1904 315CARPENTRY AND BUILDING.
ground and honed them until doomsday. I believe that
carpenters generally buy very good saws and planes, but
when it comes to chisels and other small tools they seem
to be content with almost anything so long as it has the
desired shape. Now I don't claim that all the tools I
ever bought were first class, for I have paid for my ex
perience in this direction a long time ago. There are a
number of makes of tools which I consider very good.
As regards saws I think there are four or five different
makes that would grade Al. For instance the Dlsston,
Jennings, Atkins and others. Among the best planes, ac
cording to my opinion, are the Bailey, and I also think
well of the Gage plane. I have tested these planes and
found them first class in every way. As for chisels and
gouges, I think the D. R. Barton brand equal to any in
the world for taking a fine keen edge. I have nothing
to say against any other good makes, but I give the above
as my opinion and write this letter merely for the benefit
of the readers of the paper.
I would like to say a word about the care of tools.

When I see a man come on a job with old rusty tools I
can't help thinking that he takes little if any interest in
his work. I think a good workman as a general thing
takes pride in having a fine kit of tools.
Another thing I want to speak of is the practice of

carpenters in allowing their saw bandies to become loose.
The other day I picked up a saw to saw a board and the
handle was so loose that it rattled. Now this is all gross
carelessness, for every one should know better than to
abuse his tools in this way. I cannot believe that a man
will ever become a finished workman who keeps his tools
in such shape. Another point, when you grind edged
tools be very careful to use plenty of water on the stone,
for it does not take very long to draw the temper in the
tools. If they are heated they will become brittle and the
«.Hlgfwill bread off. In order to work to the best advan-
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some of the readers of the paper would be willing to ex
press their views on the subject.

Note.—A rule which our correspondent will probably
find of interest is the following, which covers a circular
tapering vessel: Add together the square of the top
diameter and the square of the bottom diameter, also the
product of the two diameters ; multiply this by one-third
of the hight and that by 0.7854, the latter being the area
of a circle 1 foot in diameter. The result will be the
answer in cubic feet. To ascertain the number of gallons
multiply by 7.48, the number of gallons to a cubic foot.
Still another method which may be suggested is to

multiply the two diameters together after reducing them
to inches, and to that product add one-third of the square
of their difference. Multiply that product by the hight
in inches and then by 0.0034.

Constructing; a Second-Story Tower.
From T. A., Joliet, IIl.—l have a problem which I de

sire to present to the attention of the readers, and it Is
this : How shall I build and fasten a tower to the cor
ner of a building at the second story, the corner of the

r

L1VINGROOM
20'X26

STOREROOM
26'X 50'

A
Elevation Showing Tower Projecting Over the Corner of the

First Story. Floor Plan, Showing Division of Space.

Constructing a Second-Story Tower.

tage I think we should have two classes of tools, those
for rough work and those for fine finished work. The
tools we use for finished work should be of the very best
grade and should be kept in prime condition, and they
should be used only on clear dry lumber.

Finding; Capacities of Tapering Tank*.
From B. W., Afineola, L. I.—I have been looking over

my files of Carpentry and Building for the past two years
in an endeavor to find a rule for figuring the capacities
of tapering tanks, but I can only find methods for tanks
which are as wide at the bottom as at the top. The tanks
of which I desire to find the capacity in gallons are cir
cular in cross section, but measure at the top 6 feet 8
inches and at the bottom 7 feet 7% inches, while the
hight is 14 feet 10% inches. In all of my books on car
pentry only one has an example of this kind, and that is
" Bell's Carpentry Made Easy." He says, " to obtain the
mean diameter add to the top diameter three-fifths of the
.difference between the top and bottom diameters," and
the rest of the operation is the regular way. Perhaps

first story being cut away, or chopped off, so to speak?
The house in question is yet to be erected, and it will be
frame, using 2x6 studding for the first story and 2x4
for the upper story. The joists will be 2 x 14 and the
rafters will be 2 x 6 inches. The diameter of the tower
is 8 feet and it rises 14 feet in the studding, at which
point the pitch roof begins, as shown in the elevation.
The house is to be sheathed and sided outside the frame
work, and plastered on the inside. There is to be no par
tition on the first floor for a distance of 50 feet toward
the rear, as it will be used as a storeroom 26 x 50 feet in
size, the second story being utilized for living rooms.
Now will some of the practical readers tell me the most
satisfactory method of doing the work?

Constructing Plaster models of Buildings.
From A. E. G., Knoxville, Tenn.—Will some one

please tell me how to construct a plaster model of a
building, say, to a scale of about Vt inch to the foot ; also
what materials are necessary? How are moldings, col
umns, &c., made?
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WHAT BUILDERS ARE DOING.

BUILDING
OPERATIONS in Baltimore, Md., conlinue

apace, and up to the present time a very satisfactory

degree of progress has been made in rebuilding the

burnt district of the city. The work is involving the use

of enormous quantities of building materials, and in con

nection with some of the structures under way concrete is
being used instead of iron and steel in the fire proofing.

Pillars and beams supporting the floors of some buildings

are entirely of concrete, and the use of this material seems
to be rapidly growing in favor.
Preparations are being made for the architectural art

exhibit, which will be held December 12 to 24 inclusive at
the Peabody Institute under the auspices of the Baltimore
Architectural Club and the Municipal Art Society. It is
expected that there will be between 300 and 400 exhibitors,
which will include the products of the most noted architects
and artists in the country.
The Builders' Exchange is in a most flourishing condi

tion and the membership is becoming more and more com
prehensive, including at the present time representatives of
practically all branches of the building and allied industries.
The committee on the proposed permanent building material
exposition of the Builders' Exchange recently made a report
showing the progress which was being made along the lines
indicated.

Buffalo, N. Y.
There was an appreciable falling off in building opera

tions in and about the city during the month of September
as compared with the same period last year, although the
number of permits issued shows a considerable increase. This
indicates that the buildings which are now being erected
are of a less expensive character than was the case last year.
According to the figures of Deputy Building Commissioner
Henry Rumrill, Jr., there were 174permits issued in Septem
ber of the current year for building improvements estimated
to cost $366,536, while in the same month last year 139
permits were issued for improvements valued at $426,173.
For the nine months of this year the showing is more

favorable, there having been 2022 permits issued for build
ing improvements valued at $4,831,355,as against 1486 per
mits for buildings estimated to cost $4,793,296 for the first
nine months of last year. The work at present in progress
consists largely of dwelling houses, and in the absence of
any serious labor troubles the outlook is encouraging.

Chicago, 1ll.
Permits were issued for buildings during the month of

September aggregating 829, involving a frontage of 25,023
feet, or nearly 5 miles, and costing $5,597,450. The total
is two and a half times as much as that of the previous
September and is the largest record for any September ln
the history of Chicago, except September, 1892, during the
boom period just preceding the World's Fair, when the esti
mated value of buildings for which permits were issued
reached $7,739,400. The permits for the nine months end
ing with September aggregated 5461 buildings, having a
frontage of 159,994feet and costing $31,759,740,or an aver
age of $3,528,860 a month, against a similar period of the
year previous of 4658 buildings, with an aggregate frontage
of 127,000 feet and costing $24,871,200, or an average of
$2,763,500a month. September thus far has been the largest
month of the year in the number of permits issued and the
largest in amount except June, when permits issued for
several large steel buildings in the downtown district swelled
the total cost.
There are now in process of erection in Chicago buildings

roughly estimated to cost, exclusive of real estate, as
follows: First National Bank (Section B), $1,500,000;
Heyworth Building. $1,500,000; Chicago & Northwestern
office building, $1,250,000; Majestic Theater, $1,000,000;
Marshall Field's warehouse. $1,000,000; Adams Building,
$800,000; Rector Building, $700,000; Chicago Savings Bank
Building, $600,000; Thomas Orchestral Building, $450,000;
Ryerson Building, $325,000; Patten Building, $325,000;
Grower Building, $200,000; Paper Mills Company ware
house, $150,000; Chapin & Gore, $150,000.
The following buildings to cost approximately the sums

stated have also been projected : Northern Trust Company
Bank Building, $2,000,000; Stock Exchange Building, $750,-
000; Corn Exchange Bank Building, $500,000; Marquette
Building addition, $500,000; Ft. Dearborn addition, $300,-
000; Union League Club addition, $200,000; Boston Store
extension, $2,500,000; Fair addition, $250,000; 138-144
State street, $750,000; Hillman's addition, $200,000; State
and Jackson streets, $500,000.
In addition to these there are a large number of buildings

in course of construction or projected that will cost in the
neighborhood of $100,000 each, including possibly 100 flat
buildings and apartment hotels that will cost from $100,000
to $300,000. Great activity is manifested in the erection

of manufacturing buildings and plants. Architects are un
usually busy and the demand for building materials is in
proportion to the increased activity of building operations.
Large improvements are going on in the stockyards. The

American Agricultural Packing Company will spend about
$2,500,000immediately upon the erection of a complete pack
ing plant. Armour & Co. are building a soap works. Swift
& Co. are putting up a refrigerator car works, and other
packers are enlarging and improving their plants.
The great plant of the Western Electric Company at
Hawthorne, which will give employment to at least 5000
men, is nearing completion. The lllinois Tunnel Company
will expend a large sum of money in the erection and equip
ment of a power plant, storage warehouses and other build
ings necessary to the operation of its underground service.

Cincinnati, Ohio.
The building situation in the city is somewhat excep

tional in that the activity is largely confined to one line.
This is due to the fact that the railroads having taken over
a good deal of property in the " bottoms," has compelled
manufacturers located there to move further uptown. This,
of course, has resulted in a good deal of building in the way
of structures intended for manufacturing purposes, but, out
side of this, the amount of work is not particularly im
portant. The figures of the Building Department, however,
indicate that for September there was a slight increase in
the improvements projected as compared with a year ago,
the permits being 297, calling for an expenditure of $430,125,
as against 226 permits for building improvements costing
$357,380 in September of last year.
Some of the more important improvements under way

include a brick and armored concrete structure for the
American Oak & Leather Company, measuring 65 x 270 '

feet in plan and eight stories in hight, estimated to cost
about $125,000; a brick and concrete structure to cost
$75,000, for the Charles Moser Paint Company ; a brick and
concrete structure to cost $90,000, for Merkle Brothers,
manufacturers of plumbers' supplies; while the Harrison
Estate is erecting on the site of the old Pike Opera House,
which was burnt three or four years ago, a 10-story fire
proof building which will be adapted to either offices or
manufacturing purposes as the case may be, and which will
cost about $125,000. The Estate will also erect a similar
structure at Fourth and Elm streets to cost about the same
amount. Plans are being drawn for the erection of a hotel
at the corner of Vine and Opera place, which will be fire
proof throughout and cost in the neighborhood of $400,000.
The new Carnegie Library branch will be located at the
corner of Locust and Kemper lane and will cost in the neigh
borhood of $35,000 to $40,000. The City Hall Bank is
erecting a five-story structure, the lower floor of which will
be occupied by the bank and the upper floors will be utilized
as flats. The building will be of brick and steel to cost in
the neighborhood of $50,000. The New Soldiers' and Sailors'
Memorial Building, for which the last Legislature of Ohio
authorized the issuance of $250,000 in bonds, is under way
and will be located at the corner of Elm and Grant streets,
adjoining the Music Hall. The ground was purchased at a
cost of $50,000 and the building will cost about $200,000,
will be fire proof, the design in monumental style and the
exterior of granite. It will contain lodge room, banquet
hall and large auditorium. There is also quite a number of
fine residences that are under way.

Cleveland. Ohio.
The members of the Cleveland Builders' Exchange were

the hosts on September 15 to representatives of the Builders'
Exchange of Buffalo, who visited Cleveland for the purpose
of seeing its buildings and the various points of interest
which it had to offer. The visitors were taken through the
business district by the Reception Committee of the Builders'
Exchange, were given a reception in the Library of the
Chamber of Commerce, and later exchanged expressions of
good will at a luncheon in the rooms of the local Builders'
Exchange. After the 135 members and guests had seated
themselvesat the table W. H. Hunt of the Cleveland Ex
change, who acted as toastmaster, referred to the Buffalo
Exchange as one of the banner exchanges of the country
and welcomed the visitors on behalf of the local organization.
President Springborn of the Board of Public Service,

welcomedthe builders of Buffalo on behalf of the,city, mak
ing a very happy speech, in which he expressed the hope
that in course of time the limits of the city of Cleve
land would be extended so as to include Buffalo. Presi
dent Jameson of the Buffalo Exchange responded to the
addressesof welcomeand intimated that the Buffalo builders
visited Cleveland in order to get ideas on exchange methods,
as the Cleveland Exchange was regarded as a model organi
zation of its kind. Henry Boiler of the Buffalo Exchange
made a few remarks, in the course of which he spoke of
the improvements in Cleveland during the past ten years
as a revelation to him, referring especially to the beautiful
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bank buildings. The next speaker was James Young, an
active memberof the Cleveland Exchange and the first presi
dent of the Ohio Association of Builders, who referred to
the " group plan " as enhancing Cleveland's greatness and
painted a glowing picture of the new Union Depot—when
built. He also referred to the great importance of local
organizations of builders. Secretary James M. Carter of
the Buffalo Exchange was introduced by President Hunt of
the Cleveland organization as being the best exchangesecre
tary in the country next to Secretary Roberts of the local
exchange. He talked on the labor question and stated that
organizations of both workers and employers should be ruled
justly and fearlessly, and if that was done it would do much
to maintain a friendly feeling and avoid differences between
the two. He was of the opinion that the " open shop " was
not a complete solution of the labor question. Other brief
speecheswere made by members of the two exchanges, and
the hope was expressed that members of the Cleveland Ex
change would reciprocate and make a visit to Buffalo.
ln the afternoon the visitors enjoyed an automobile ride

through the parks and then went to the Calumet bowling
alleys, where teams from both exchangesengagedin friendly
contest. The first team of the Cleveland Exchange, com
posed of Messrs. Gick, Masters, Morgan, Noble and Mc-
Namara, defeated the first team of the Buffalo builders by
score of 869 to 688, the Buffalo team being composed of
Messrs. Christman, Schaefer, Hagar, Farmer and Jameson.
The second team of the Buffalo Exchange, composed of
Messrs. Crocker, Stygall, Gill, Frank and Springer, was
also defeated by the second team of the Cleveland Exchange,
composed of Messrs. Libby, Carson, Cokes, Potter and Gif-
ford, by score of 689 to 653.
During the visit the members of the two exchangeswere

photographed in a group and in the evening the visitors de
parted for home on the Buffalo boat.

Harrlsburg, Pa.

The Builders' Exchange, which was organized some time
ago for the advancement and betterment of the building in
dustries, has recently occupied a handsome suite of rooms
at' 23 South Third street, the rooms being large and airy
and giving the exchange a central location on the main busi
ness artery of the city. The rooms are always open and the
building public generally is invited at all times to make use
of them as a means of ascertaining what is going on in the
building industry, as well as to inspect such articles as are
there on exhibition. These rooms will be the meeting place
and headquarters of the State Builders' Exchange, which
meets in Harrisburg the first week in December.

Kansas City, Mo.
Building operations in the city continue upon an in

creasing scale, and the total for the year is likely to make
a most favorable showing when compared with the previous
12 months. According to the figures of Superintendent of
Building S. E. Edwards there were 444 permits issued dur
ing the month of September for building improvements, hav
ing a frontage of 6588 feet and estimated to cost $859,045;
while in the same month of 1903 there were 357 permits
issued for buildings having a frontage of 4269 feet and in
volving an estimated outlay of $567,870. Of the permits
issued in September of the current year 47 were for brick
buildings having a frontage of 1625 feet and estimated to
cost $362,900, and 181 were for frame buildings having a
frontage of 4963 feet and costing $373,150.

Los Angeles, Cal.
The Los Angeles building record for the month of Sep
tember shows a slight improvement over last year, there
having been 654 permits issued, with an aggregate value of
$1,261,482,as compared with 633 permits with an aggregate
value of $1,147,965in September.1903. The month was not
able for the large amount of brick construction undertaken,
included in which were one seven-storybrick building, to cost
$75,000; two four-story brick buildings, to cost $60,500;seven
three-story brick buildings, to cost $248,800; four two-story
brick buildings, to cost $33,100, and four one-story brick
buildings, to cost $5300. The bulk of the frame construc
tion undertaken during the month was for one and two-
story residences, these two classes alone reaching an aggre
gate value of over $610,000,or nearly one-half of the entire
construction work undertaken during the month. Besides
the one and two story residences, permits were taken out
for 19 one storv and a half residences,with a total value of
$38,364.
A review of the building work undertaken in Los Angeles

covering the last nine months shows that up to date during
1904 a total of 5183 permits have been taken out for work
to cost $9,079,653. Of this total, about one-quarter is rep
resented by one-story frame buildings. Among the larger
work represented are two seven-story brick buildings, three
five-story brick buildings, five four-story brick buildings, 32
three-story brick buildings and 42 two-story buildings. Six
teen churches of a total valuation of $73,680 and 38 apart
ment houses, with a total valuation of $301,755,were under
taken during the period.

Milwaukee. Wis.
The situation is comparatively . quiet although there

seems to be sufficient work to keep building mechanics fully
employed, yet not enough perhaps to cause any unusual de
mand for labor. A number of large storage warehouses now
in process of erection are something of a departure in the
building line, but the work for the most part is made up of
dwelling houses. There is a fair demand for buildings suit
able for light manufacturing purposes and equipped with a
power plant to furnish heat, light and power.
During September there were issued from the office of

Inspector of Buildings 332 permits for improvements, in
volving an outlay of $677,295, as against 287 permits for
buildings costing $426,581 in September of last year. The
banner months of the present year, however, were April and
August, when the value of the buildings for which perm'ts
were issued amounted to $1,385,833 and $1,003,328 respect
ively. The total value of the building improvements pro
jected during the first nine months of the present year was
$6,187,098, whereas in the corresponding months of last
year the estimated cost of the buildings for which permits
were issued was $5,670,494.

Minneapolis, Minn.
The month of September witnessed a decided impetus to
building operations in the city, the increase over the same
month of last year being in excess of 100 per cent. Accord
ing to the figures of James G. Houghton, Inspector of
Buildings, there were issued in September 453 permits for
building improvements estimated to cost $897,180,as against
354 permits for improvements estimated to cost $427,785
during September of last year. These figures are for build
ing permits only and do not include those issued for plumb
ing and electrical work in the buildings nor the cost of
such work.
Taking the figures for the first nine months of the cur

rent year, it is found that there were 3588 permits issued by
the department calling for an outlay of $5,445,605, as
against 3369 permits for buildings estimated to cost $4,998,-
107 during the first nine months of last year.

New York City.
There is very little change to note in the local building

situation, and while more or less work is in progress the
condition of affairs has not by any means assumed a normal
aspect. The number of permits issued from week to week
in the boroughs of Manhattan and the Bronx comparesmore
or less favorably with corresponding periods of last year,
although the estimated cost of the recently projected im
provements is somewhat behind those for the same weeks in
1903. The greatest activity has been above the Harlem
River in the borough of the Bronx, where, since the first of
January, building improvements have been undertaken in
volving an estimated outlay of a trifle over $17,000,000,while
in the corresponding period of last year there was $5,268,-
000. Taking the figures for the boroughs of Manhattan and
the Bronx from January 1st up to the time of writing the
value of the projected building improvements was a little
more than $75,000,000, as against $66,500,000 in the same
period last year. In the matter of alterations and repairs
the figures for the two periods stand $8,600,000and $9,600,-
000 respectively.
One of the incidents of the month in the labor world has

been the differences between the Journeymen Stone Cutters'
Association and the Employing Stone Setters' Association,
growing out of the fact that the union wishes to regard the
machine stoneworkers as skilled mechanics under its juris
diction. Of incidental interest in this connection is the for
mation of what is known as " The Greater New York Cut
Stone Contractors' Association," which has as one of its ob
jects the encouragement of arbitration and the avoidanceof
strikes and lockouts. According to a " bulletin " issued to the
trade it has beendeemedwise in order to carry out moreeffec
tually the purpose of the organization that all members give
a suitable bond to live up to the regulations of the associa
tion. It is expected that these bonds will not only be a
source of strength to the association and create a feeling of
security and confidence among its members, but also give
the public complete assurance of the ability of its members
to perform any contract which may be awarded them, and
to insure immunity against delays caused by strikes.

Pittsburgh, Pa.
Just at present there is a most gratifying degree of act

ivity in building circles, and if the present volume of work
is maintained to the close of the season the total for the
year will compare very favorably with recent years. The
value of the improvements for which permits were issned
in the month of September is in excess of any recent simi
lar period, and in the absence of any serious labor troubles
the outlook is most promising. According to the figures of
Superintendent S. A. Dies of the Bureau of Building Inspec
tion, there were 311 permits issued in September of the
present year for building improvements, estimated to cost
$5,077,579. From the first of January to and including Sep
tember 30th there were issued 3030 permits for buildings es
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timated to cost $13,317,939,while for the corresponding pe
riod of last year there were 2720 permits issued, covering
improvements estimated to cost $14,981,550. A very large
proportion of the work which is now in progress consists
of buildings intended for dwelling purposes.
Bids have recently been asked for the erection of a num
ber of large buildings, including a $300,000 hotel, to be
erected at Tenth street and Liberty avenue, nearly oppo
site the Union Station of the Pennsylvania Railroad ; a
rathskeller in the building at the corner of Wood street and
Fifth avenue, costing about $200,000, and which will be
owned and operated by the Farmers' Deposit National Bank,
and a five-story tenement building, to be erected by the
Tenement Improvement Company, and a $75,000 compart
ment building, to be erected by a New York syndicate.
P. K. Stephenson, who recently resigned as assistant

secretary of the Builders' Exchange League to accept the
position of secretary of the Building Trades Employers' As
sociation, New York City, was given a farewell dinner by
friends at the Monongahela Club on Wednesday evening,
September 28th. Since his association with the local ex
change Mr. Stephenson has become very popular, and at
the dinner his pleasant humor kept his friends in the best
of spirits. While his departure from Pittsburgh is greatly
regretted, the members of the local exchange look to him to
bring the Pittsburgh and New York exchanges into closer
and more friendly relations.
A delegation from the Pittsburgh Builders' League visited

Cleveland on September 27 and were given a royal re
ception by the members of the Builders' Exchange of that
city. During the visitors' short stay they were given an
automobile ride through the business and residential sections
and then were taken to the rooms of the exchange,where the" group plan " was explained and illustrated for them.

Portland, Ore.
The chief interest in Portland building is now centered
about the construction of the buildings for the Lewis &
Clark Exposition. Plans are now being received for three
new exhibit buildings to cost in the neighborhood of $80,000.
A number of bidders are already in the field, including some
from St. Louis and other Eastern points. Aside from work
on the Exposition grounds and on the adjacent property,
general building conditions show a falling off over the same
season in 1903. The summer months have been compara
tively dull in Portland, and while building has not lan
guished heretofore it is now beginning to show the effects of
the reaction. The lumber industry, upon which a great deal of
the prosperity is dependent,has beenbackward for sometime
and there has been a tendency to put off improvements until
next year. Notwithstanding some adverse conditions build
ers report that they have had a fairly profitable season, and
while they do not anticipate a rush of work during the win
ter they believe that the new year will open with brighter
prospects than did 1904.

Richmond, Va.
Although the season is far advanced the city presents an

unusual scene of activity and it is estimated that building
operations now under way or about to be commencedclosely
approximate a valuation of $1,500,000. Three of the im
provements account for fully two-thirds of the sum, these
being the nine-story steel, brick and stone structure for the
Mutual Assurance Society at Ninth and Main streets, for
which J. T. Wilson is the contractor ; the Catholic Cathedral
on Laurel street, and the improvements which are being
made to the State Capitol, for which W. A. Chesterman has
the contract. Some of the other more important improve
ments include an $80,000 six-story stone and brick building
for the Virginia State Insurance Company, the new Beth-
Ahaba Tabernacle of brick and stone, to cost $60,000, for
which J. T. Wilson has the contract ; the $55,000 building
for the Second Baptist Church, the Kidd flats, to cost ap
proximately $50,000, and to be erected in accordance with
plans drawn by Carl Ruehrmund, and repairs and improve-
mens to the United States Postoflice and Custom House, to
cost probably $15,000. A new theater is to be erected on
Broad street betweenEighth and Ninth streets, a large store
house is to be put up on the north side of the same thorough
fare, and additions are to be made to Campbell's Hotel at
Tenth and Broad streets.

San Francisco, Cal.
Just at present the building outlook in San Francisco is

i\ little uncertain. For various causes, some transient and
tome probably more permanent, there has been a slight eas
ing off in the amount of new work undertaken, though as
yet no marked reaction has been felt. As a rule, all avail
able workmen are employed, and in some lines, particularly
in plumbing and roofing, there seemsto be a scarcity of help.
The fall rains have begun early and have been of un

usual severity, putting a temporary check on new work.
Vacant dwellings, stores and offices are becoming notice

able in some parts of the city, and for the first time in sev
eral years it can be said that the rent market is

" easy."
So far as known rents have not been reduced, but they are
stationary. This will naturally have a tendency to check

speculative building, though builders point out that the va
cant buildings are those of old or inferior construction,
which have been deserted for the better buildings put up
this year and last,
During the last week in September the San Francisco

Architectural Club held its third annual exhibit at Mechan
ics' Institute Hall in San Francisco. The work exhibited
represented the best efforts of the architects during the past
year. Chief among them were the plans submitted by San
Francisco architects for the new United States Custom
House.
Plans are being drawn for the construction of extensive
car repair and building shops in San Francisco by the
United Railroads of San Francisco, a corporation which
owns nearly all the street car lines in that city. According
to the plans the proposed shops will cover an area of ten
acres and will be equipped not only for the repair and re
building of cars, but for the construction of new cars. All
the construction and repair work of the company which is
now done at various places will be concentrated in one spot,
where it is anticipated that somenew and novel features will
be put in operation. They will be fitted for electrical work
as well as for other construction work.

Seattle, Wash.

Seattle builders continue busy, and although there is no
special rush the amount of work undertaken, as well as the
new buildings projected, continue to compare favorably with
the same season for last year. The labor situation is sat
isfactory, and although there is no superabundance of labor
in the building trades there is likewise no acute scarcity in
any line.
Plans are now being drawn for L. C. Smith of Syracuse

for a twelve-story office building to be constructed at the
corner of Second avenue and Yesler street. The building
will cost $750,000, and will be of fire-proof construction
throughout. The first and second and eleventh and twelfth
stories will be of concrete and ornamental terra cotta. The
intermediate stories will be of cream-colored brick. It is
given out that the building will not be begun before the first
of January.

St. Louis, Mo.
The permits which have been issued from the office of

Commissioner of Public Buildings Heimburger during the
past few months indicate a decided increase in the number
of new brick buildings, which for the most part consist of
flats, apartment bouses, stores, &c According to the figures
of the department there were issued in September 203 per
mits for new brick buildings, costing $1,453,332,and 66 for
alterations and repairs, costing $57,231; there were 263
permits issued for new frame buildings, costing $53,000, and
77 permits for alterations and repairs, costing $11,500. In
September of last year there were 116 permits issued for
new brick buildings, costing $728,837,and 116 for alterations
and repairs, estimated to cost $104,260. For new frame
structures there were 205 permits issued calling for an ex
penditure of $77,967, and 92 permits were issued for altera
tions and repairs costing $12,810. The total valuation of
the improvements for September of this year was $1,575,039,
as compared with $923,874 in September of last year.
For the first nine months of the current year there were

issued 1109 permits for new brick structures, estimated to
cost $7,784,068, and 1657 permits for repairs and altera
tions, costing $1,103,592. During the same period there
were taken out 1859 permits for new frame buildings, esti
mated to cost $1,592,614,while 653 permits were issued for
repairs and alterations to frame buildings, costing $136,757.
The grand total for the nine months is $10,617,031, while
for the first nine months of 1903 the value of the brick and
frame buildings for which permits were issued was $10,986,-
494.

Tacoma, Wash.

Construction work continues active in Tacoma notwith
standing predictions of a falling off during the summer and
fall. The total amount of work now under way in Tacoma
is slightly in excess of the same season last year. During
September, 1904, the building permits issued numbered 150,
authorizing an expenditure of $171,081. These permits in-
eluded 68 dwellings, to cost $69,230; three apartment houses,
to cost $10,518; three brick office and store buildings, to
(ost $56.000; two warehouses, to cost $5750; one church, to
cost $3,000, and a considerable amount of smaller work, ad
ditions, repairs, &c.
Builders anticipate a slight falling off in building during
the winter months, although it is hoped that the winter
work will be somewhat in excess of the work undertaken
during the winter of last year.

Note.
The Master Builders' Association of Springfield, Mass..

has recently applied to the Secretary of State for articles of
incorporation. The petitioners include Joseph W. Hayden,
William Addison, T. B. Gilbert, A. G. Chapman, James F.
Walls. W. A. Newton, E. W. Shattuck, Napoleon E. Russell,
L. S. Wood and Leroy P. Fletcher.
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Design for Yacht Club House.

We present in the accompanying illustrations the floor
plan, section and elevations of a yacht club house which
has recently been erected on the Hudson River at the
foot of West 152d street, New York City. The house
rests on spruce piles driven to a solid foundation, and
then sawed off at the hight indicated on the elevations.
The main corner and intervening posts are of spruce and
are framed in the manner indicated. Where floor beams
come in contact with the posts they are solidly bolted to
gether in a substantial manner. The two tiers of

floor beams are of spruce timber properly framed and
overlapped where the lengths are not sufficiently long to
span the full width of the building, as shown on the trans
verse section. The longitudinal side girders as well as

the end girders at the second story are 4 by 6 inch spruce

beam below. The top rails and diagonal flooring in be
tween the piers are 2x4 inch pine cut in as shown and
firmly nailed, the inner sections being notched together so
as to come flush at the edges.
The building here shown was designed by Owen B.
Maginnis of 310 West 128th street, Borough of Man
hattan, New York.

♦i»

A Business Structure of Reinforced Concrete.

A striking example of the growing popularity of rein
forced concrete in building construction is found in the
new mercantile structure now under way at the corner
of Prince and Concord streets, Brooklyn, N. Y., in ac
cordance with plans drawn -by Horace I. Moyer of that
city. The new structure will be six stories high, cover an
nrea 80 x 140 feet and will be entirely of concrete rein-

^_, .^f^U^.^

Front Elevation.— Scale, % Inch to the Foot.

Design for Yacht Club House on Hudson River.

timbers, notched 1% inches into the posts and bolted
solidly thereto with %-inch bolts and washers. The wall
plates, or upper girders, shown on the transverse section
are of similar material and are tenoned and mortised on
the top ends of the posts, being fully braced as indi
cated. The sides of the house are covered with spruce
and cut in tight between the posts to make the construc
tion rigid. Over the sheathing is a layer of building
paper and this in turn is covered with white pine novelty
siding fitted to a close joint against the window and door
frames and the heading joints well broken and staggered.
The roof is covered with 1-inch tongue and grooved
spruce, planed on one side and laid to a close joint in the
soffit edge and thoroughly nailed. The whole is covered
with three-ply tar paper, tar and gravel.
The first floor, or boathouse floor, is laid with 2-inch

spruce flooring, tongued and grooved and nailed to
every beam with 4-inch wire spikes. The second floor is
of %-inch yellow pine matched flooring. The tiers of bal
conies made by the projecting ends of the beams on the
north and south sides of the building are floored with 2-
inch yellow pine planed on the upper side, driven to a
close joint and thoroughly nailed. Opposite to each post is
placed a 4 x 4 inch baluster solidly nailed to the floor

forced with steel rods. Each story will be supported by
circular columns resting on footings 5 feet below the-
cellar bottom. These columns will have diameters rang
ing from 28 inches in the basement to 12 inches on the
top floor, and will be connected with concrete girders and
concrete beams supporting concrete floors.
The concrete columns are reinforced by 114-inchsquare
steel rods, set vertically through the columns, and are
crossed by a series of steel rods in a horizontal position.
'The rods are first placed in position and an expanded
metal frame, which is the shell of the column, is fitted
around the rods. Afterwards the shell is filled up solidly
with concrete and after hardening is finished smooth on
the surface. The girders supporting the floors are practi
cally of the same construction, composed of solid con
crete, with seven 1%-inch rods so placed in the girder as
to take up all the tension. Special attention is given to
the union of these girders with the columns. Resting
upon the girders and concrete beams is a row of %-inch
bars, 7 inches from the centers. These bars are placed

near the bottom of a 4-inch concrete mass which forms
the floors. Special attention has been given to the neg

ative bending, or, in other words, to the reaction of the
columns when the floors are loaded. The girders and
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floors are formed by depositing concrete into wooden
forms temporarily constructed on the columns, the steel
rods being already ln position. After the concrete is de-

son & Norris Company, who make corrugated paper and
paper specialties.

.-—

Estimating the Finishing of Interior Wood
work.

Some interesting information relative to the amount
of labor and material required in finishing interior wood
work is contained in the reply to a correspondent of the
Painters' Magazine, who asked how much it was worth
per square foot or square yard to fill oak, allowing for
moldings, &c, and how much it was worth to give on
such surface three coats of varnish, each coat to be
rubbed, the last coat to a dull finish with pumice and oil.
The paper in question replied as follows :
We cannot give you any idea as to fixed charges, as

prices differ in various localities, according to cost of
labor, &c We shall, however, give you an outline of
the quantity of filler and varnish required, also what
space of surface can be done by a man of average ability
under average conditions. Eight pounds of paste filler
require for thinning to the proper consistency % gallon

of turpentine, producing enough liquid oak filler to cover,

or, rather, fill, 40 square yards of well planed oak sur
face. To apply this requires six hours, and to wipe off
the surplus properly, when filler has set, will require
three hours, while smooth sandpapering and cleaning

Transverse Section.— Scale, Mi Inch to the Foot.

Design For Yacht Club House.

posited in the molds and has been allowed to set the
woodwork is removed. Thus the concrete, which en
tirely covers this wooden support and fills in the troughs
containing the steel rods, forms one solid mass of floor
ing, girders and beams. The same forms are utilized in
laying the girders and floors of the second story and for
each succeeding floor, until the building is finished. The
side walls are constructed upon the same plan, with the
exception that vertical forms are built up to the hight
of the story, the corrugated rods placed at intervals
therein, and the whole mass of concrete deposited and
rammed thoroughly. Wooden forms are also used for
the window openings and are replaced by metal window
frames. The building wili contain concrete stairways
and a concrete roof. It will be occupied by the Thomp-

oflf, when filler has dried, will require seven hours more,
a total of 16 hours for one man.
Then there are moldings or curved work ; allowance

must be made and curves considered. As to varnishing

and rubbing, 1 gallon of varnish is required for each coat

per 50 square yards, and eight hours' labor to apply the

same. Rubbing between coats with pumice and water

will require 30 minutes per square yard, while rubbing
to a dead finish with oil and pumice will require the labor
of a first-class man for not less than one hour for each

and every square yard of surface.
4~■

The work of excavating for the foundations of a
building which will somewhat resemble in design the
present Madison Square Garden is now in progress on
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Sixth avenue from Forty-third to Forty-fourth
street,

New York City, the site being that of the old Sixth
av

enue car stables. The structure will have a frontage of

200 feet, a depth of nearly 240 feet, and it will be three

stories in bight. It will have two colonnaded towers
with ornamental domes and the cornices decorated

with

ornamental staves in rows. According to the plans
which

have recently been filed with the Building
Department

there will be a spacious entrance on the avenue front

flanked with Corinthian columns. The structure
will be

used as a permanent circus for the New York Hippo

drome Company, and will cost in the neighborhood of

$400000. The auditorium will contain a
balcony, a mez

zanine tier and gallery, being arranged in a form
nearly

oval with a two-ringed area in front of the tiers
of seats

and a large stage back of the arena. The basement
will

be utilized as quarters for the circus animals
and will

contain a huge tank.
— .•■•.

Popularity of Metal Laths.

in discussing the growing popularity of metal lath

a writer in one of our exchanges points out
that there is

always a risk in putting

ornate decorations upon ceil

ings or walls that may yield

or crack with any change of

temperature or humidity.

Metal laths are used in such
buildings as the Library of
Congress and the Boston
Free Library, where the dec
orations are elaborate. Ow
ing to the rigidity imparted
by the metal laths the dec
orations suffer no deteriora
tion. The householder de
sirous of having ceilings,
walls and partitions that
will be rigid and inflexible
can attain his object by
means of the metal lath.
Walls, partitions and ceil
ings thus constructed are
proof against fire, water,
vermin and sound. Metal
protected by plaster is free
from corrosion. All wooden
beams or supports are so in
sulated as to be practically
fire proof. Gas pipes, electric
wires and other necessary
connections can be made
through the walls without
difficulty. The metal lath
with plaster is also adapted
to air shafts, dumbwaiter
shafts, chimney stacks, al
coves, architraves, cisterns
and vaults.

Some of the most attractive
residences in the Eastern,
Middle and Western States
have adopted the metal lath
overlaid with cement for
their external construction. A
stone finish may be imparted
to the cement : and the
various colors of the cement and the adaptability of the
metal lath render possible any architectural effect that
may be desired. The same method of construction is
adapted to other buildings. The Pennsylvania Railroad
station at New Brunswick, N. J., is covered with cement
over metal laths, giving a uniform and pleasing effect.
Churches, greenhouses, stables and factories can adopt

the same materials advantageously for external construc
tion, and they are adapted to the construction of stoops,
archways, porticos, vestibules, cornices, fountain basins,

gate posts, fences, walks and similar outside features.

Smallest Building of Modern Construction in

New York City.

What is said to be the smallest building of modern

construction in New York City is now being erected in

Broadway, between Sixty-third and Sixty-fourth streets.

It has a front on Broadway of 20 feet and is triangular

in shape, the base of the triangle being only 15 feet. The
material is steel, stone and brick, and it is to be only

one and a half stories with a cellar. The small triangular

lot is the result of the irregular course of the old Boule

vard* at that point.

Brick houses painted black are scarce in New York
City, but there is one in Sixth avenue. The lines be
tween the individual bricks are painted white and the
building presents a neat, though somber, appearance.
Appropriately enough, an undertaker has his place of
business there.
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LAYlNG OUT ClRCULAR ARCHES lN ClRCULAR WALLS.*—XXl.
By Charles H. Fox.

IN
the present chapter we shall discuss the development
of the soffit of the cylindro-conlc arch. In Fig. 204

is given the plan in which 1 F represents the outside and
a f the inside face curve, these being drawn with O as
center. The opening line is given by 1 6, this, as before
stated, being the trace of the vertical plane which con
tains the directing curve of the cone forming the soffit
surface. The directing curve of the soffit is shown by 1,

2, 3, &c, of Fig. 205, at which points it is divided to cor
respond to the number of stones the arch may contain.
Project the points of the directing curve into the open
ing line and draw the radicals; then parallel with the
opening line, through the points given in B, C, D, &c ;

_lB. i

Figs. 204 to 207. Inclusive.—Diagrams for Developingthe Soffit of a Cjlindro-Conlc Arch

Laijiiig Out Circular Arches in Circular Walls.

, produce lines as B B', C C, D D', &c, to meet the line
O 1, produced as shown in the diagram. Then with O
as center, and with O 1, O B', O C, &c, as radii, draw
arcs indefinitely. Upon that drawn with radius O 1, set

off 1, 2, 3, &c (Fig. 206), equal to the length of the corre
sponding arcs of Fig. 205. Join these points with the
center O and produce them ; through the intersections
given in 1 B, C, &c, trace a curve, which will be the de
velopment of the curve of intersection of the conic sur
face which forms the soffit with the convex cylindrlc sur-

. Copyright, 1902,by Charles Horn Fox.

face which forms the outer face. In a similar manner
trace a curve through the points given in a, 6 c, &c,
which will complete the development.
We may remark that the section at any plane parallel

with that projected in 1 6 of the plan will also be a semi
circle. Take, as example, that projected in 1' 6', intercept
ing the axis line in 6' and the side of the cone in V. With
6' as the center and 6' V as the radius draw the arc 1' g, h,
&c, which gives the section found at the vertical plane,
of which the line 1' 6' is the trace. If at the points 2',
3', 4', &c, lines be drawn parallel with the axis line O F,
these will divide the curve in the points 1', g, h &c, into
a similar number of equal parts into which the directing
curve may have been divided. This simple problem may
be employed for a number of useful purposes in practical
drawing.
We next consider the construction of the templates

for the cylindro-conic arch, together with an explanation
of their application. In Fig. 208 is given the plan, in
which 1 E' G' shows the convex and V a g the concave
faces. The opening line is A G. The directing curve of
the soffit is given in A, B, C, &c.. of Fig. 209, drawn with
a radius, O A, equal to the length G A of the opening
line (Fig. 208). There are several methods which may
be employed in the cutting of the stones. We may first
form the soffit surfaces as planes, and afterward cut the
conical surface. To do this a template is necessary to
give the proper angle which the surface of the soffit may
make with that of the joint. Its construction is given in
Fig. 210, where O F is made equal with O G of Fig. 208,
and F A equals O A, the radius of the directing curve
(Fig. 209).
Having drawn the quarter circle, join F' with O, and a
facsimile of the diagram O A G of Fig. 208 may be

obtained ; that is, we thus obtain
in O F, O F' and F' F the pro
jections, respectively, of the axis,
one side, and the base of the cone
of which the soffit of the arch is
a portion. The arc drawn with
radius F F' will be equal and
similar to the base of the cone
employed. Understanding this,

set off F' B equal with one of the
equal divisions made at the di
recting curve of Fig. 209 ; through
F' B produce a line as shown in
F' B C of the diagrams; then,
parallel with O F, through any
point, as C, draw a line, as C D,
making this in length equal to
that of F* C. Now square with
O F', draw D I ; then joining F'
G, the angle of the bevel required
may be projected. The angle H
E I is that made by the joint sur
face with that of the soffit, when
the latter may be first worked as
planes. If the directing curve is
divided into equal parts, then one
bevel will be sufficient to work
the plane surfaces at the joints

and soffits of each separate stone,

as the angle made is similar at
each joint and soffit surface.

To form the stones proceed as follows : Work first the

joint surface ; then with No. 4 template work the soffit

surface, forming a plane (assuming we are cutting No.

3 stone of Fig. 200) ; set off at the outer edge—that is, at
the edge of the outer face—a length equal to that of H I,

the chord joining the points In question of the diagram ;

then mark upon the joint surface first formed the mold

developed for the surface in question. Set off at the point

given at the inside face. n distance as h i of the chord,
joining the points in question of the joint lines h 3 and

t 4 of Fig. 200. Drawing a line through the points ob
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tained gives the cutting line of the other joint surface.
This may then be worked to the direction given with No.
4 template. In working the stones to this method the
soffit patterns referred to on the previous page are not
required, and with proper care the stones may be worked
as accurately with the bevel as with the soffit mold.
The joint surfaces being formed, the cylindrical face

may then be worked to the method by which the similar
surfaces are formed in the radiant arch, fully explained
in preceding chapters—that is, making use of the bevel
No. 3 as shown in Fig. 213 and applying it to a line as
9 12, drawn square with the joint surface 9 4 5 if. This
method is explained in the diagrams shown in Figs. 137
to 150, to which we refer the readers.
Another method of forming the stones may be em

ployed, as follows : Form as before one of the joint sur
faces. Upon this mark the joint mold of the surface in
question. Then, as shown in Fig. 213, work the outer
face. Upon this mark the mold developed for the sur
face in question. This gives the cutting line of the soffit
surface at the outer face. To cut a draft at the inside
face we may construct a bevel, as that of No. 1 o of Fig.
209, as follows, assuming No. 4 stone to be that on the
banker: In Fig. 208, through the point e at the inside
face curve, parallel with the opening line, draw e I ; now
project I of the plan into I of the base line of Fig. 209,
and with O I as a radius draw an arc, Ide, which gives
the bevel, as shown in No. 1 a, with which the draft may
be cut as required at the inside face line of the stone.
Now work the soffit surface, and mark upon the finished

Brick and Concrete.

There is a practice which is quite prevalent at the
present day but which ought to receive the condemnation
of every constructor. In building foundations for col
umns the substructure is generally carried up either in
concrete or granite to approximately the level of the bed
plate, and the remaining few inches are not set in place
until the construction is ready to receive the columns.

Fig. 212.—Showing Application
of a Template.

Fig. 213.—Another Method of
Forming the Stones.

Figs. 208 to 211, Inclusive.—Diagrams Illustrating Method of Cutting the Stones.

Laying Out Circular Arches in Circular Walt*.

surface the mold developed for the surface in question.
The cutting line of the other joint surface is then given in
the lines respectively of the soffit pattern and of the face
mold. These obtained, the stone may readily be com
pleted.
There are many other methods which may suggest

themselves to the stonecutter by means of which the
stones may be formed. As shown in Fig. 212, the soffit
surface may be formed by making use of a template. No. 1,
constructed as explained above, and shown in the dia
gram, Fig. 209. However, the better method for the
beginner to employ will be to first form a joint surface,
then the face surface; then, as directed above, form the
soffit, and upon it mark the soffit pattern to its direction
and that given with the joint line of the face mold. The
other joint surface may be readily formed and the stone
brought to its required shape.

The piers or walls are then carried up in brick to the ex
act hight necessary to receive the bed plate of the col
umn. This construction, says the Briekbuiider, is all
right provided the bed plate is proportioned to the safe
strength of the brick, but usually the bed plates aru as
sumed to rest directly on the granite or the concrete of
the pier or wall, and in estimating the area of the plate
no account is taken of the fact that brick may be used
to fill in. Of course, the resistance of such a pier or wall
is measured entirely by its weakest point; and whereas
we may load concrete with 30 tons per foot and granite
with 60, it is not good practice to trust over 15 tons on
brickwork. We have repeatedly seen cases where the
loads placed upon such brick nogging ran up as high as
40 tons per square inch. Of course, this was very largely
a theoretical rather than an actual load, but the contin
ued stability of such construction reflected more credit
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upon the ultimate capacity of brick than upon the engi
neering knowledge of the superintendent who allowed
such evasion to pass.

The Boston Master Builders' Association and
Labor Issues.

V.
Registered workmen are to be entitled to hearings on

matters relating to the common interests of workmen and
employers, and conferences will be held at stated inter
vals between the workmen so registered and the mem
bers of the association, for the purpose of arriving at
decisions in regard to matters of mutual concern which
properly can be determined through such meetings.

The Master Builders' Association of the city of Bos
ton unanimously adopted at a meeting on October 4 the
following general principles in its relation to labor:

1. That no persons or combination of persons, other
than those who are responsible for the conduct of busi
ness, should be permitted to control or dictate upon what
terms or under what conditions or following what meth
ods business shall be conducted.
2. That absolute freedom of choice in the employment
of workmen is essential to the welfare of the employer,
the employee and the community ; therefore artificial re
straints upon such freedom should not be permitted to
exist.
3. That combinations of persons organized or oper

ated so as to create interference with the rights of others,
either directly or indirectly, should not be " recognized "

as fit and proper bodies to have business relations with.

In all labor issues the association and its members will
be guided by the following order :

1. Whenever any interruption of work occurs, caused
by concert of action of employees, the member or mem
bers affected will be expected to notify the board of di
rectors without delay, giving full particulars in writing.
2. The directors will then call into conference all mem
bers of the association in the same line of business as
those whose work has been disturbed or threatened, and
others whose interests may be affected, for the purpose
of making careful study of the facts. Following the con
clusions of the said conference the directors shall deter
mine what line of action is to be followed ; every member
of the association shall then be notified of the same, and
be fully instructed as to the policy of the association in
the premises.
3. During the continuance of the disturbance no action

affecting the issues involved shall be taken either by in
dividual members or by any of the members collectively,
except under instruction from the board of directors, act
ing always in conference with the members of the trade
and others affected by the disturbance.
4. If there be an organization of employers in the line

of business affected, the board will be expected to secure
its co-operation if possible. The board of directors, at its
discretion, may consult with non-members of the Master
Builders' Association in the line or lines of business af
fected, and shall in any event seek to secure their con
certed action in whatever policy is adopted.
5. Whenever a demand is made upon any member of
the association by an organization of workmen, or by a
business agent or representative of such an organization,
the member will be expected to receive the same without
comment, transfer it immediately to the board of direc
tors and take no action in relation thereto until the board
shall have instructed him as to what will be expected
in the premises.

Workmen employed by members of this association
may be registered under the conditions and subject to
and participating in the rules and privileges here follow
ing:

I.

Members of this association will be expected, from
time to time, to file with the secretary the names of such
workmen as they may consider worthy of recognition by
the association, by virtue of skill, interest manifested in
work, good habits and reliability.

II.
Workmen whose names have been thus filed with the

association are to be notified of this fact, and upon appli
cation to the board of directors they may be registered
under such regulations as the board of directors may es
tablish.

III.
Members presenting the names of workmen will be

expected to conform to the method governing such filing
as from time to time may be adopted by the board of di
rectors, and will be expected to notify the board should
they become convinced that any workman recommended
fcy them has become unworthy of continuance on the reg
istration roll.

IV.
Registered workmen are to participate in and be

governed by such codes of practice as now exist or may
hereafter be adopted by the association.

The Connecticut Labor Bureau.

The State of Connecticut has tried the experiment of
conducting a free employment bureau in the larger cities
at the public expense, and the results, now sufficiently
demonstrated to permit of intelligent deductions, would
seem to indicate that the system is a success. The em
ployment bureaus were established in 1901 by act of the
General Assembly, under which it was provided that the
Commissioner of the Bureau of Labor Statistics should
establish in New Haven, Hartford, Bridgeport, Norwich
and Waterbury free employment bureaus for the purpose
of receiving applications from persons seeking employ
ment and from persons seeking to employ labor. No fee
many be charged either class of applicants. Some idea of
the work of the bureaus may be obtained from the re
port of the year 1903, during which there were, in the
five bureaus, 13,208applications for employment, of which
more than 7000 were from females; 10,728 applications
for help, of which 7400 were for females, and situations
were secured for 8180 persons, of whom over 5100 were
females. Very much the same percentages prevailed dur
ing the 29 months of the life of the bureaus prior
to the period covered by the report. The growth of the
work has been material, in both kinds of applications and
in the number of positions provided.
These bureaus have a very broad scope in the classes

of help affected. No kind of employment is barred.
Doubtless a very considerable percentage of applications
came from servants, and an equally large number of sit
uations procured were for this class of help. Yet of the
persons for whom work was found, at the average rate of
150 a week, a large number went to manufacturing es
tablishments, which, in Connecticut, means to a large ex
tent metal working establishments. Thus a good work
was done for both employer and employee in much the
same manner that labor bureaus conducted in a number
of American cities by metal trades associations and other
similar organizations have done a greater work in the
manufacturing field—greater because they specialize and
most of them on strictly metal lines.
In the city of Bridgeport both classes of bureaus are
in operation. That of the Manufacturers' Association
has been freely used by workmen during the six months
it has been in operation. Yet the Commissioner of the
Bureau of Labor Statistics asserts that his Bridgeport
bureau has not been materially affected by the operation
of the association's bureau. Undoubtedly men seeking
employment use both bureaus, and as one specializes in
manufacturing industries, though not in this instance ex
clusively in metal, the two would come in conflict, if at
all, only in a portion of the great general field covered by
the State institution. Whether an employment bureau
conducted at the expense of the State is worth the while,
in view of the great and constantly increasing demands
upon the public treasury for important and necessary im
provements, is a problem for legislatures of other States
to solve if the proposition is put to them. In Connecticut
the statute puts an expense limit of $2000 on each bu
reau, a total of $10,000. Naturally, as the State as a
whole pays the bill, only a small proportion of the tax
payers can receive the direct advantages of the institu
tion. Nevertheless, it must be remembered that any
means that assists the laborer to secure his hire or the
employer to secure needed help at the earliest possible
moment must be for the public good.

The municipality of Spezia, Italy, has voted a sum of
$1930 to be awarded as a premium to the competitor who
presents the best drainage scheme for Spezia and its
suburbs. The competition remains open until December
31, 1905.
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New Publications.

The Architects' and Builders' Pocket Book. By Frank
E. Kidder, C.E., Ph.D., consulting architect and struc
tural engineer. Fourteenth edition. 1656 pages. Illus
trated with 1000 engravings, mostly from original de
signs. Bound in flexible morocco covers. Published
by John Wiley & Sons. Price $5, postpaid.
The first edition of this well-known hand book for

architects, builders, draftsmen and structural engi
neers was brought out nearly 20 years ago, since which
time it has had several revisions, in order to keep it
fully abreast of the times, for it is well known that great
progress has been made in the methods of building con
struction during the past decade. The aim of the author
has been to produce a reference book containing some in
formation on every subject except design, likely to come
before an architect, structural engineer, draftsman or
master builder, including data for estimating the ap
proximate cost. In short, the idea has been to supply a
hand book which should be to the architect and builder
as useful and reliable as Kent's pocket book is to the
mechanical engineer and Trautwine's to the civil engi
neer. In the present revision the author has endeavored
to cover the subject of architectural engineering as thor
oughly as is practicable in a hand book, and to present
all information in as small and convenient form for im
mediate application as is consistent with accuracy.
A review of the book shows that the author's aim has

been very consistently realized, and the value of the work
to the profession for which it has been prepared can hard
ly be overestimated. The tremendous advance in build
ing practice since the first edition accounts for the greatly
increased scope necessary in the present work. Origin
ally structural engineering referred almost exclusively
to bridge work, while to-day it is a most important part
of building construction. For this reason this hand book
has been extended to serve the needs of the structural
engineer and draftsman as well as the architect and
builder. The book contains many references to other
sources of information where it was impossible from lack
of space to go extensively into any subject. Another
noteworthy feature is a general index to many lines of
work, materials and manufactured products entering into
the planning, construction and equipment of buildings.
An interesting section gives the names of architects of
noted public and semipublic buildings in the United
States, and a list of noted architects from the seventh
century B.C. down to the present, and a more complete
list of noted American architects, with a brief item con
cerning each and his principal works. Colleges and
schools of architecture receive consideration in another
division. " Trade References " will be found convenient
to architects in locating manufacturers of classes of
goods they are apt to require. The book closes with a
glossary of technical terms, ancient and modern, used
by the profession, and architectural terms as defined in
various building laws.

The A. B. C. Schedules, or itemized Estimates for
Architects, Builders and Contractors. By A. W.
Massey, Architect. Issued by the Gem Publishing
Company. Bound in paper covers. Price for Car
penters' Schedules, 35 cents each ; Masons' Schedules,

30 cents each ; Plumbers' Schedules, 25 cents each ;
Painters' Schedules, 15 cents each. The four series
complete, $1 per set, or $10 per dozen sets.
These schedules have been compiled by one who has

bad long practical experience in building and is therefore
well acquainted with the requirements of the architect,
builder and contractor in the way of estimating blanks.
In submitting these itemized schedules of building ma
terials, labor and cartage, which embrace the cost of
«very item entering into the construction of all city or
country dwellings, the author calls attention to the wide
differences between estimates of local builders often in
moderate priced constructions where the market prices
of material end labor are the same. These differences, it
is pointed out, are not always due to inexperience nor
to lack of practical ability or business knowledge, for
they have occurred among capable and experienced build

ers. Among the causes contributing to these differences
is the absence of a quick and reliable system of itemizing

and recording all of the materials, labor, cartage and
cost, which ought not only to save a great deal of un

necessary writing, trouble and valuable time, but should

also contain a complete and comprehensive statement

of comparison between the profit and loss on each item

which could be seen at a glance. Another cause of these

discrepancies in estimating is the result of the careless

but common practice of uniting or grouping several items

of materials, labor, &c., under one head. This leads to
general confusion and uncertainty by increasing the

chances of errors in omitting or repeating items, &c. The

author states that he has employed the system of itemized
schedules under review in his professional work for many

years and has found them to result in a great saving of

time and labor.
The estimates are divided into a series of four, there

being one for the mason, another for the carpenter, a

third for the plumber and a fourth for the painter. The
pages are ruled in a way to give ample room for all items
entering into the work under consideration, and builders
who have made use of the schedules refer in flattering

terms to their practical value.

Business Short Cuts; in Accounting, Advertising, Book
keeping, Correspondence, Card Indexing and Manage

ment. Published by the Bookkeeper Publishing Com
pany, Detroit, Mich. Pages, 158; boards, 5x7%
inches. Price, $1.
This neat little volume has been compiled by the

" Board of Experts " of the Bookkeeper and Business
Man's Magazine, for the benefit of the " Office Men of
America." It consists of hints and helps designed to
make office work easier and more systematic, and covers
pretty nearly every detail of work done in a business
office of any character. Numerous cuts illustrate the
work, and an index at the end gives the contents. To the
bookkeeper, accountant and office manager this little
volume will be a compendium of useful " kinks," and its
practical value should secure for it a wide sale.

Steel Concrete in Building Construction.

An interesting use of concrete reinforced by iron and
steel rods is exemplified in a building fronting on two
parallel streets in Halifax, Nova Scotia, the walls and
piers being wholly of the materials named. In this build
ing the walls were constructed in the usual way by run
ning up wooden sheeting on each side and filling in the
concrete. They are 20 inches thick to the top of the first
floor, 16 inches thick to the top of the second floor, while
the three top stories have walls 12 inches thick. The
moldings of the fronts were formed by building up the
reverse moldings in wood, thus forming the concrete
molds in one piece with the walls. In describing the
building George B. Low, of Halifax, states in a recent is
sue of Municipal Engineering that in order to prevent
cracks due to expansion and contraction of the concrete
the main piers in both fronts were built up to the top
separately, with boxes built in, forming recesses to receive
the ends of the lintels, which were constructed later. In
this way joints were given where the movements due
to expansion and contraction would be taken up. These
lintels were reinforced by iron beams and twisted steel
rods, as are all the piers and walls. In constructing the
latter iron rods were laid horizontally every four feet in
hight; the piers had vertical twisted iron rods running
the full height.
During construction the sand and gravel were stored

in the basement at one end of the building, the cement at
the other. The mixing was done near the center of the
building, also in the basement. The concrete was filled
into iron wheelbarrows, which were hoisted to the re
quired level by a horse, wheeled to the required position

and dumped directly into the wall.
The concrete in the walls is composed of seven parts
of sand and gravel to one of cement ; that in the piers of
five parts of sand and gravel to one of cement, and the
moldings were made of equal parts of sand and cement,
filled in with a trowel by hand just before the adjoining
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wall was filled in. By coating the wooden molds with a
preparation of French chalk and paraffin oil the cement
came to a smooth surface, which needed very slight touch
ing up with neat cement when the molds were removed.
Within the building is a large two-story vault with
double 8-inch cinder concrete walls and 4-inch air space.
The shelves in vault are also cement and expanded metal
lath, IV2 inches thick. There is also expanded metal used
in the fronts about the windows.
The building measures 120 feet from street to street,

is 40 feet wide and 7 feet high from sidewalk on lower
street to highest point of walls.
The architect of the building was R. A. Johnson and

the contractor George B. Low, both of Halifax, N. S.
■«■»

The New York Trade School.

The courses of instruction in the evening classes of
the New York Trade School commenced on Monday, Octo
ber 10, with a large attendance. The trades taught in
which our readers are most interested are carpentry,
bricklaying, bouse painting, plastering, steamfitting,
sheet metal work, plumbing and electrical work. The
evening classes naturally are available only to those who
live in the immediate vicinity of New York City, and it
is a credit to tradesmen in this section that these classes
are well filled every year.
The management of the school makes no claim of turn

ing out finished tradesmen, and this is firmly impressed
upon the students, while they are cautioned to make the
very best use of every minute and to embrace to its full
est extent the opportunity for mastering the rudiments
of the trade which they select and to acquire such handi
craft as persistent use of the facilities of the school will
insure.
The day classes open in December and January and

those who intend to take a course of instruction should
make application at the earliest moment, as some of the
classes are limited. A catalogue can be secured by ad
dressing the New York Trades School, 1260 First avenue,
New York City.

«i »
Trade School of the Massachusetts Charitable

Mechanic Association.

The catalogue covering the fifth term of the Even
ing Trade School of the Massachusetts Charitable Me
chanic Association of 111 Huntington avenue, Boston,
Mass., presents some very interesting information regard
ing the classes in carpentry, bricklaying and plumbing,
which will be held from October 10th of the present year
to March 31, 1905. The advantages resulting from this
form of trade training are set forth in convincing style,
and cannot fail to be read with keen interest and atten
tion by the ambitious youth who desires to become a
skilled mechanic The various courses of study are out
lined in detail and the requirements for admission are
clearly enumerated.
The course in carpentry requires three terms of about

76 evenings each. The work is so planned as to
give practice in joinery, cabinet making and house car
pentry, including framing and inside and outside finish.
Sufficient bench work is required to insure the skilful use
of each of the ordinary carpenters' tools. Blue prints
are furnished for each piece of work and the use of these
plans is encouraged in every wray, although at first the
student works under the careful direction of the in
structor, who explains how to mark out the work and
how to hold the tools. The carpentry trade probably more
than any other requires careful theoretical training, and
to supply this need lessons are given by the instructor in
carpenters' geometry and the use of the carpenters'
square in the laying out of hip rafters and other difficult
parts of frames.
Practical work in the bricklaying class takes the form

of building 8, 12, 16 and 20 inch straight brick walls, re
turn corners, piers, arches, fire places and flues, setting

window frames, sills and lintels, blocking, toothing and
corbelling. in all the work done by the class great care
is taken that each brick is properly laid and that the
joints are neatly pointed. Lectures are given on the

products and process of manufacture of brick, lime and
cement, on foundation walls, pointing, &e.

♦■»

The Winona Technical Institute.

From a report printed in an Indianapolis (Ind.) news
paper we learn that 200 applications for admission to

the Winona Technical Institute in that city were re

fused on account of lack of accommodations. As this

is the first year of the school, provision was made for

the accommodation of only about 100 students. The

opening of the school took place on Wednesday, Septem

ber 21. The classes are housed in a number of buildings

on the Arsenal grounds, which were recently purchased

and remodeled for the purpose of the institute. A new
heating plant has been installed and the institution is

equipped with all the modern appliances.

Courses in the following trades are offered to students :

Carpentry, bricklaying and masonry, plastering, black-

smithing, house, sign and fresco painting; plumbing,

steam and hot water fitting and electrical work. Each

of these trades is taught by competent and experienced

practical instructors. Each student, in addition to the

particular trade which he selects, is required to take

instruction in mechanical and freehand drawing. It is

said to be the intention to provide dormitories for the

students at some future time, but at present board and

lodging are secured for them in the neighborhood of the

school. Dr. Sol C. Dickey, president of the school, states

that plans have been decided upon for greatly enlarging

the scope of the institution.
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An Anti-Strike Agreement.
The agreement reached a few weeks ago between the

master and journeymen sheet metal workers in the city
of Philadelphia is of unusual interest just at the present
time, as it is one of the first instances in which incor
porated and responsible bodies of employers and wage
earners have formed an agreement with the object of
doing away with labor troubles in their trade. The
Philadelphia sheet metal workers' strike, which has been
in operation for some months, has caused the tying up
of many millions of dollars' worth of building opera
tions in that and other cities, in which sympathetic
strikes occurred, and the termination of the trouble natu
rally is regarded with satisfaction in many quarters.

The new agreement does not expire by limitation, but is
to continue from year to year. If, however, any feature
is found unsatisfactory the agreement can be amended by

mutual consent, or where an understanding cannot be
readily reached the differences shall be adjusted by ar

bitration. It also provides for the settlement of all labor
disputes by arbitration within four working days. The

sheet metal workers have secured substantial benefits, in

cluding an increase in wages, Saturday half holidays in

the summer, and the recognition of the union, with the

practical exclusion of nonunion men from the shops of the

employers. On the other hand, the employers secure

immunity from any interruption of work through strikes,

which are absolutely barred. While this agreement ap

pears, on the face of it, to offer a fairly satisfactory pros
pect of peace in this particular trade, it has some weak

points. In the first place, the parties to the agreement
are both, in a measure, close corporations, and do not in

clude the whole of the trade, either among the employers

or the workmen. In the second place, it practically bars
from employment all nonunion sheet metal workers, so

far as the shops of the associated employers are con
cerned. These are elements of weakness which, in the
end, are likely to cause trouble, for the reason that in

this, as in all trades, there will be many nonunion work
men who will be willing to serve nonassoclated employ
ers at lower rates of wages than those commanded by the

union workmen. It would seem that the agreement has,
as it were, merely formed a kind of labor " trust," which,

under present conditions in the building trades, is hard

ly likely to maintain its monopoly indefinitely. For
these reasons the new agreement can scarcely be re

garded as furnishing either a final solution of the strike

problem or a guarantee against labor troubles in the

future. Its operation, however, will be watched with
considerable interest.

The Business Outlook.

While the carpenter and builder may not perhaps

be personally interested in the general run of commer

cial affairs he is more or less directly concerned in the
condition of the business of the country, for upon it de
pends in large measure the amount of new work he is
likely to be called upon to execute. With bounteous
cropB and reviving confidence the country is in a position
to witness an increasing volume of building the coming

spring and give full employment to mechanics in every
branch of the business. It may not, therefore, be re
garded out of place to touch briefly upon the business

outlook as we find it at the close of the present volume.
At the outset it may be stated that reports of the com
mercial agencies are almost uniformly of an optimistic
character, and this applies to all sections of the coun

try, except possibly a portion of the northern territory.

The leading branches of manufacture are displaying re

newed activity, skilled labor is more generally employed

and the percentage of idle machinery is gradually being

reduced. This fact is especially noticeable in connection

with the iron and steel trade, which is generally regarded

as a reliable business barometer. Prices of pig iron have

stiffened materially in the past few weeks, while the

volume of buying has steadily expanded. Finished prod

ucts in iron and steel are also moving in heavy quantities,

and in many cases the demand for prompt shipment is
taxing the capacity of the mills to meet it. The same la

true of a number of other industries of the country, which

are beginning to show gains, not only over recent months

but over the corresponding period of former years. The

building industry presents evidence of remarkable activ

ity for the season, reports from the leading centers indi

cating a marked increase in the volume of work since the

temporary interruptions through strikes and other causes

earlier in the year. The favorable outlook for 'the corn

and wheat crops is another encouraging feature of the
situation which tends to impart confidence and increase

buying. But the underlying strength of the business

situation is perhaps more strikingly illustrated by a de

cided growth in railway earnings and in the volume of
bank clearings. An especially significant feature is the

increased ease in collections reported from all parts of

the country. The New York stock market, too, shows a

remarkable revival of strength and activity, which is

supported by a large volume of investment business, In

dicating that capital is losing its timidity and is again

ready to embark in reasonably promising investments,

and there are few if any depressing factors in view to

mar the outlook.

Sewage Disposal.

Wherever any considerable settlement of people Is

made, a consideration of the question of sewage disposal

is not long delayed. In the past the cesspool has been re
sorted to, but often with disadvantage to the population

in the immediate vicinity. Mother earth is usually re

garded as affording an easy and convenient recourse for

the disposition of waste, but all parts of the earth are not

adapted to the safe disposal of sewage in this manner.

Innumerable cases have been cited where the sewage in a

cesspool has flowed along the top of some impenetrable

stratum below the surface of the earth until wells in the

community have become contaminated. This experience

has led many municipalities to enact regulations prohibit

ing the use of cesspools. In other communities, where a
system of sewerage has been provided, the regulations

compel those who have used cesspools to abandon them



328 December, i9°4CARPENTRY AND BUILDING.
and connect their plumbing and drainage systems with
the sewers. Recently considerable attention has been
given to the septic treatment of sewage, and there is evi
dence that the closer study of this system and its per
fection will find for isolated buildings and for quickly
settled districts a solution of the sewage disposal ques
tion far more acceptable than the cesspool system has
proved. Originally the septic treatment of sewage was
only considered in connection with large quantities ; but
recently, as the result of a closer study of this method of
treatment, apparatus has been constructed adapted for
the uses of a single residence. Any plumber who is called
upon to provide some method of disposing of the house
drainage or waste has only to consult a sanitary engineer
who has studied this important question to secure from
him plans, with suitable dimensions, for the septic treat
ment of the sewage from a building of any size, the in
stallation of such apparatus being comparatively simple
and. when properly constructed, of unlimited durability.

■»■♦

Disposal of the Franklin Fund.

The Ancient Pergula.

After many years of strenuous discussion as to the
use of the fund bequeathed by Benjamin Franklin to
the city of Boston for the benefit of young tradesmen, no
final disposition of the fund, which, with the interest ac
cumulated during the past 110 years, now amounts to
a considerable sum of money, has yet beenmade. A strong
effort is being exerted to apply this fund to the establish
ment either of one large central trade school, or of
several smaller trade schools located in different parts
of the city. Some years ago it was thought the Franklin
fund would certainly be placed to this use. but enough
opposition to the trade school idea developed in certain
quarters to put aside the then intention of the trustees
and throw the disposition of the fund again into un
certainty. It would certainly seem, from the terms of
the bequest, that a trade school would be the most prac
tical method of following out the instructions of the dis
tinguished testator, as expressed in his will. The trustees
of the fund, appointed by the Supreme Court of Massa
chusetts, will meet in December, when a strong plea for
the trade school plan will be presented to them by a num
ber of leading tradesmen and others interested in the trade
training of American youth, and it is hoped that the
arguments in favor of this disposition of the accumulated
fund will prevail. The sum now at the disposal of the
trustees is sufficiently large to establish and endow in
perpetuity a substantial trade school of the character
now so successfully operated in New. York City.

An Old House Demolished.

What is said to have been the oldest house in Pater-
son. X. J., was demolished on September 3, to make room
for Trinity Methodist Episcopal Church at Carroll and
Fair streets. The building is in two parts, stone and
wood, the stone section having been built by Simonon
Van Winkle in the early part of the seventeenth cen
tury. Records of the Van Winkle family show that the
frame piece was added to the original building a few
years before the Revolution. The house was used by
the family as a residence until a few years before the
close of the eighteenth century, when it became the Black
Horse Tavern, a noted hostelry for persons traveling in
stage coaches from Totowa to New York. No stage coach
ride to New York was complete unless a stop was made
at the tavern for refreshments.
The house always remained in the possession of the
Van Winkle family. It was last occupied by former
County Clerk Albert D. Winfield. Its substantial charac
ter, with its hewn oak timbers, split lath and Colonial
ornamentation of the stairways and doorposts, tells
mutely of its age and the all around ability of the early
Dutch settlers who made this section of the new country
their home.

The pergula appears to have been a kind of booth or
small house which afforded scarcely any protection ex
cept by its roof, so that those who passed by could easily

look into it. It served both as a workshop and a stall
where things were exhibited for sale. We find, for in
stance. says an English exchange, that painters exhib
ited their works in a pergula that they might be seen by

those who passed by, and Apelles is said to have con

cealed himself in his pergula bchind his pictures that be

might overhear the remarks of those who looked at them.

Such places were occupied by persons who. either by

working or sitting in them, wished to attract the atten
tion of the public Hence we find them inhabited by poor

philosophers and grammarians who gave instruction and
wished to attract notice in order to obtain pupils. It
should be observed that scholars do not agree as to the

real meaning of pergula : Scaliger describes it as a part

of a house built out into the street. as in some old houses

of modern times: Ernesti thinks that a pergula ls a lit
tle room in the upper part of a house which was occa

sionally used by iioor philosophers as an observatory.

But neither of these two definitions is applicable to all
the passages in which the word occurs.

The Villages of » Carville, Cal."

The displacing of the old horse cars in San Francisco

and Los Angeles, Cal., has given rise to summer villages

in each city, each of which bears the appropriate name of
" Carville." In San Francisco the ocean beach is adorned

with a colony of car houses, which makes a picturesque

addition to the city.s water front. The old cars have been

fitted up in various ways to form summer cottages. In
some cases two or three are connected to form one cot

tage, and in a few instances one car has been placed

above another to form a two-story dwelling. San Fran

cisco's "Carville" is connected by a suspension foot bridge

over the sand of the beach with the city's street car sys

tem. During the present season the refitted cars are rent
ing for from $25 each upward.

In Los Angeles " Carville " is located on the railroad

line about half way between Seventh street and terminal

station. The settlement was originated by Commodore

J. J. Jenkins of the South Coast Yacht Club, who has
succeeded in making the settlement quite attractive.

The rejuvenated cars have been painted white, with
green trimmings, and each has been fitted up with an idea

of economizing space, and at the same time securing com

fort. As a rule, the cars are provided with hinged beds,

which enables a sleeping room to be converted into a sit
ting room at the beginning of each day. Each house

is provided with a kitchen at right angles to the main

room. It is equipped with stove, pantry and other con

veniences.
« ■>

A Variation in Brownstone Fronts.

For a long time a characteristic feature of the archi

tecture of the residential sections of New York City was
the brownstone fronts, there being block upon block of

residences all of which presented the same monotonous

brown effect, varied only here and there by a trifling
change in the steps leading up to the main entrance. It
was in the darkest days of this brownstone period that

a certain architect determined to give some individuality

to the houses he erected, but as escape from brownstone

was then impossible he made up his mind to give to that

material an ornamental effect and break the monotony of

block fronts. As a result there is a row of houses

on the east side of the city that are more remarkable

than any others to be seen in a day's search. Over every

window of the houses are two carved heads and the door

is ornamented in the same way. On the facade of every

house are sixteen of these carved heads in every variety

of facial expression. They are well done, and it is a
tribute to the imagination of the sculptor that no two are

alike.
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COLONlAL RESlDENCE AT ELlZABETH, N. J.

WE
present for the consideration of our readers this

month a Colonial residence embodying features
which are likely to interest a large class among builders
and those contemplating homes of their own. The ex

ternal treatment is bold and striking, while the arrange

ment of the rooms is such as to bring the principal ones
on both the first and second floors to the front of the
house. Noticeable features of the exterior are the square

fluted columns extending upward to the main cornice, the

forward extension of the central bedroom on the second
floor and the projecting bay shown on the right eleva
tion. The half-tone suppplemental plates, which are di

rect reproductions from photographs taken especially for

Carpentry and Building, give the reader an excellent idea

of the appearance of the completed structure, and also
of the interior finish in the reception hall, dining room
and library.
The house is of balloon frame with brick under-

ceiling being %-inch beaded North Carolina pine. The
door and window frames are of white pine, as are also
the sash, which is glazed with double thick glass. The
double hung sash have cast iron weights and cotton
braided sash cord, also Filch bronzed sash locks. The
doors throughout the house are of cypress, blind tenoned.
The doors leading from the butler's pantry to front hall
and dining room are made with five cross panels, as are
also the doors on the second story. The doors between
main hall and dining room are glazed with American
plate glass. The main hall on the first floor, as well as
the library is trimmed with chestnut ; the bathroom and
bedroom, No. 2, with whitewood, and the balance of
the house with cypress. The main hall has a tile floor,

and the library a plate rail, while the walls are covered
in leather. The walls of the dining room to a bight of 5
feet from the floor have panels about 10 inches wide, and
a top rail 6 inches with a cap to serve as a plate rail.

Front Elevation.—Scale, % Inch to the Foot.

colonial Residence at Elisabeth, N. J.—J. A. Oakley «f Son, Architects.

pinning ; the girders are 0 x 8 inches ; the sills 4x6 inches
halved at the corners and angles ; the posts 4x0 inches ;
the first and second floor joists 2 x 10 inches, set 16
inches on centers ; the rafters 2x6 inches, set 20 inches
on centers ; the outside wall studding 2x4 inches, set
16 inches on centers, and the partition studding 2x3
and 2x4 inches, also set 16 inches on centers. The rib
bon strips are 1x6 inches ; the veranda sills 4x10
inches ; the veranda joists 2x8 inches, set 20 inches on
centers, and the veranda ceiling joists 2x4 inches, also
set 20 inches on centers.
The outside walls, roofs and extensions are covered

with % x 9 inch tongued and grooved hemlock boards,

over which is placed a layer of two-ply building paper
with 2-inch lap, this in turn being covered on the side
walls with 18-inch red cedar shingles laid 6% inches to

the weather. The floor of the front hall is double, the
under one being of % x 9 inch hemlock, laid diagonally,
and the top one of 1%, x 2% inch North Carolina pine,
tongued and grooved. The floors of the remaining por
tion of the first story, as well as of the second story, are

% x ZVi inch North Carolina pine, tongued and grooved

and blind nailed to the beams. The flooring of the ver
anda is % x 4 inch tongued and grooved white pine, the

The main stairs are of chestnut, except the treads, which
are of Georgia pine. The bottom newel is 7 inches square,
paneled, and has a molded cap and post with neck mold
ing, the other newels being 5 inches square.
The walls are lathed and plastered, the kitchen hav
ing a good white coat finish, while the bathroom to a
bight of 5 feet from the floor is lined off in blocks 4x6
inches showing bonded joints. The side walls and cell
ing in the kitchen, pantry and bathroom have two coats
of paint in colors selected by the owner, while the tile
work has an extra coat of enamel. The ceiling in the
various rooms is tinted. All the interior wood work has
a coat of liquid wood filler, and two coats of Standard
Varnish Works No. 1 coach varnish. The library, main
hall, dining room and second-story hall are stained a
dark golden oak. The wood work in bedroom No. 1 is
stained in imitation mahogany, and in the bathroom and
bedroom No. 2 the wood work has two coats of white
paint and a coat of enamel.
In the kitchen is a 20 x 30 inch cast iron sink, a 30-

gallon galvanized iron boiler and a No. 258 Provident
portable range made by Richardson & Boynton Company
of 232 to 236 Water street, New York City. The kitchen
is also equipped with a two-part Alberene stone wash
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tray combination, with hot and cold water connections.
In the bathroom is a porcelain lined lavatory, a 3-inch
roll rim porcelain lined bathtub and water closet. The
bouse is heated by a No. 155 New Perfect gas tight hot
air furnace made by Richardson & Boynton Company.
The registers on the first floor are 10 x 12 inches, and the
others are 8 x 10 inches. The furnace is connected with
the cold air duct with galvanized iron, and pipes run
ning through partitions are covered with metal lath, the
wood work being lined with tin.
The cellar bottom is covered with concrete composed
of 3 parts of sharp cinders, 2 parts of sand and 1 part of
Portland cement, on top of which is a %-inch coat com
posed of 1 part Portland cement and 3 parts sharp sand.
The house is wired for electric lighting, and is fitted
with electric bells, annunciators, burglar alarms, tele
phone system, &c
The house here illustrated was completed a short

time ago for Charles W. Oakley, the junior member of

fact be master mechanics rather than mastered me
chanics.
In such an organization, the social side—club features,

games, &c—are recreations very valuable in preserving
good fellowship, furnishing relaxation for overstrained
brain and muscle, and making business pleasanter for all.
This side of the question is not to be disregarded by any
means ; the vital point, however, the vertebrae of the
whole structure, is the mutual feeling of dependence upon
one another, independence of action being an exploded
theory, as it has been repeatedly demonstrated before the
eyes of all that you must go down before every kind of
opposition unless you are united.
The Builders' Exchange from the time of its formation
has been composed of contractors in all branches of build
ing trades and materials, yet its chief consideration has
been without exception for the builder, the man who
takes the general contract. Subcontractors and dealers
are all considered with a due regard for their importance
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the firm of J. A. Oakley & Son, the well-known archi
tects, and is located on Westfield avenue. Elizabeth,
N. J.

■»*»

Advantages of a Builders' Exchange.

A short time ago John M. Hering. secretary of the
Builders' Exchange of Baltimore, addressed the contrac
ted of that city upon the advantages and functions of an
organization of the character indicated, and in the course
of his remarks touched upon a number of points which
cannot fail to prove interesting to all connected with the
building business. While space does not permit of the
presentation of the address in full we take pleasure in
laying before our readers the following copious extracts :
The Builders' Exchange has always stood for skill

and responsibility, square dealing based upon the per
sonal integrity of its members, harmonious relations
among employers and between them and their workmen,
and an earnest and faithful endeavor to improve the con
ditions of those who are engaged in the building business,
thuB dignifying the profession and giving it a topmost
place among our civic industries, where, in the conduct
of their own business, those of the several crafts may in

in their respective places, but the interests of
the general contractor are especially fostered by
all, as upon his success and commercial preferment much
of the usefuiness of the organization depends. But there
is one underlying principle of reciprocity which the
builder is not to overlook in his dealings with his fellow
members. When the subcontractor and material dealer
have loyally stood by the builder in the maintenance of
his rights and the executing of his contracts they have
a right to look for, expect and are entitled to receive
from him a preference over nonmember competitors. This
just principle can never be violated without great danger
of serious rupture of the very foundation of the organ
ization.

Kconomlea of the Plan.
The Builders' Exchange, if it does not belie its name,

should be the recognized center of the building industries
and the meeting place for all Building Trades Employers'
Associations. Ex-President Short, in a letter to the em
ployers during his last term, said, touching this very
point : " By thus centralizing all building trades in one
corporate body much of the expense of maintaining sepa
rate organizations can be avoided, for at almost no ex
pense chapters or branches can be formed within the
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Exchange by such trades as find it necessary, &c, and,
"beingmembers of the Exchange, would have the co-opera
tion and protection of said body," &c
The dues of the Exchange should cover all running

expenses and should be the only dues charged.
Rooms should be provided free for all meetings of the

various chapters, boards and committees held during the
day, and for the expense of an occasional night meeting
and a clerk to keep the records a small assessment upon
the members of the chapter holding such meeting would
suffice, and would be their only additional expense.
The Builders' Exchange realizes that numerous in-

i.tui pipi

■ ! ■

Foundation.

it. In response to personal letters sent to master builders
by the Builders' Exchange upon this subject a large
number gave their unqualified and emphatic approval.
This principle should be applied to the awarding of sub
contracts also, as failure to do so can only bring dis
satisfaction, loss of confidence in the general contractor
and a disruption of the otherwise pleasant dealing be
tween him and his subcontractors.
The code should provide for the settlement by proper
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dependent organizations are expensive to maintain ; there
fore, in its scheme for a new building and a largely aug
mented membership, its aim is to minimize all expenses,
at the same time furnish every convenience and facility
that any member or chapter may require.

Code of Practice,
To achieve the highest ends and preserve harmony

and perfection of organic union a code of practice or
business ethics binding upon al) must be adopted and
faithfully observed by all the members, else the organi
zation will be speedily dismantled of its chief glory and
its prestige lost.
In this code provision should be made for the opening

of bids at such place and under such rules as will pre
clude partiality and unfairness of every kind in the
awarding of contracts. I .think if a system of this kind
were adopted and thoroughly explained to the architects,
property owners and agents they would readily concur in

committee within the association of all grievances of a
business nature should any arise between members.
Many a person, whether from a real or imaginary wrong,
has impulsively left his organization, making a breach
that years have failed to heal. Had the matter been
referred to a judicious committee and all differences
adjusted friendly relations and increased strength would
have been the result.
An Emergency Committee for directing emergency

work during a suspension of operations or from other
causes is a most important adjunct to an association of
employers. They should be wisely chosen and their de
cisions should be final.
The right of the contractor to employ or not to em

ploy, and of the mechanic to work or not to work, is an
incontrovertible principle and any attempt at coercion
is un-American and should be suppressed in its inception.
If in this plan and code of practice there is any
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thought which you regard with favor and you think

should be put into operation, will you do the part of one
contractor and help put these thoughts into operation?

You can do nothing on the outside, but the builders all

together, with the subcontractors and dealers who will
gladly rally to their support, can readily frame the laws
necessary to make the organization just to their liking

and such as will be appreciated by owners and architects.
The Builders' Exchange has long since realized the

force of Longfellow's words,
" Still achieving, still pursuing,
Learn to labor and to wait,"

themselves by that unity of effort and purpose which is

proving to be the safeguard of their brethren in other

cities.
Without disparaging any of the other trades we say

frankly to the master builders we want and must have
you in this organization to help attain unto the full
fruition of our hopes for the building industry of Balti
more ; and we say to you, just as frankly and assuredly,

that you need the united support and the backing of
just such an organization as this will be when the gen
eral and subcontractors realize that their interests are

identical and unite for the safety of those interests.

The Master Builders' and other employers' associa

tions which form so large a part of the Baltimore con

tractors have shown by the very fact of their organiza

tion that they believe in united action by their respective
trades, and already have realized some benefit therefrom.

But these organizations acting separately, many of them
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for we have labored and waited, and we have achieved
many successes during the 16 years of our existence, and
we continue to pursue, still laboring and waiting.
Under the leadership of a line of presidents who have

a record for integrity of which any of us would be proud
it has accomplished inestimable good to the building
profession and to the community at large, but it has not
reached its chief objective—namely, the active co-opera
tion of all the master builders — so we still labor and
we still wait, full of confidence that the conditions in
the most progressive sections of our country, which have
driven even the most conservative and independent con
tractors into organizations for their own safety, will so
forewarn the Baltimore builders that they will forearm

with comparatively small membership, cannot cope with
the almost innumerable unfair, entangling, paralyzing
and unheard of demands which are mercilessly forced
upon the building trades and the helpless public Helpless
public? Why helpless? Because the contractors in the
building trades to whom the public has a right to look
for the peaceful conduct of the building business are not
united, but, endeavoring to work on single and separate
lines, are easy prey for the labor agitators and walking
delegates, who keep them in a state of demoralization
and commercial chaos.
Numerical strength and centralization of power must

be had to prevent encroachment upon our rights.
Our builders should occupy an active and not a pas
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sive position in the making of the new Baltimore. Let
every progressive and loyal contractor boom Baltimore
at every opportunity and be a recognized factor in its
commercial life. Don't be satisfied with small things
and with letting other people and towns set the pace for
all your movements. Push ahead, take a leading posi
tion, and stand in the might and dignity of an industry
upon which the city depends more than any other to
place itself abreast of the times in modern progress.
Every member should be a live one ; only such get the
full benefit of an organization or are of much benefit to
an organization. Be on the aggressive to thwart the
intentions of all who may seek to interrupt the lawful
and peaceful pursuit of your business or in any way im
pede the rehabilitation of our city.
Make the Builders' Exchange the headquarters for

in the early days by Brigham Young as the site for a

theological seminary for the Mormon Church.

Seasoning Woods for Pattern flaking.

The wood worker in general and the pattern maker
in particular are constantly hampered by the tendency

of wood to change its shape while they are using it, as

well as in the finished structure after it is completed.

This change usually consists in a reduction in the size
of the piece, either as a whole or in some dimensions,

and they find that this is due almost entirely to the

amount of moisture it contains. As the wood loses
moisture it tends to grow smaller, not in every direc
tion, however, but in certain directions only. It grows
smaller across the fibers or grain, but does not change its

View in Library, Looking from ReceptionHall.
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the gathering and disseminating of all valuable data in

the building business, the matrix of all advanced ideas
and improved schemes for the betterment of our pro
fessions, and the mother house for the safe sheltering
of all associations of employers in building trades.

Houses Built About a Circle.

One of the most interesting building enterprises re
cently projected in Salt Lake City involves the erection
of 24 attractive houses on a block at the crown of First
Street Hill. The idea is to build the rooms in the form
of a circle, fronting on a beautiful park in the center.
Opening into this park will be private entrances, so
that the public will be excluded and all the pleasures of
the place reserved for the occupants of the rooms on the
block. The building improvement is estimated to involve
an expenditure of not less than $150,000, and it is ex
pected that the enterprise will prove one of the attrac
tions of the city. The ground upon which the improve
ment is to be made is historical, it having been set apart

size appreciably in the direction of the length of the
fibers. A marked silver grain, as in oak or sycamore,
has an important bearing on ,the way in which wood
shrinks, so that if such wood is not treated properly it
tends to split up into sections.
If a thin piece of stock that has been freshly dressed

be placed over night with the face in contact with some
surface, as a bench top, it will be found the next morn
ing with the exposed face shrunken, and the whole piece
warped toward that face. On account of these facts,
says M. J. Golden, in a recent issue of the Pattern Maker,
the workman makes an effort in getting stock for any
particular job to obtain that which has been so treated
as to reduce this tendency to the minimum.
When wood is first taken from the forest a large pro

portion of its weight, often nearly half, is due to the
moisture it contains. This moisture is necessary to the
growth of the tree, as it serves for dissolving some of its
food matter in the form of salts from the soil about the
roots, carrying it through the trunk and tissue to the
leaves, and. after it has been digested in the leaves, carry
ing it to the part of the tree where it is required for



334 December, 1904CARPENTRY AND BUILDING.
building up new tissue. There is a constant tendency to

the dissipation of moisture into the air from the portion
of the tree that is above the ground, principally from the

leaves. This is due to the tendency of water to change
into gas (steam or vapor) under normal atmospheric

conditions. While the tree is growing the loss of moisture
from the exposed parts is compensated for by the absorp

tion of moisture from the soil.
When the tree has been converted into lumber the

evaporation of its contained moisture continues from
exposed surfaces, and is what is known as seasoning.

When the seasoning is assisted by piling the lumber
where it is exposed to the drying action of the air under
ordinary outdoor conditions the operation is called natu
ral seasoning, but when the drying is assisted by special

conditions of heat and dryness in a chamber it is called
artificial seasoning, or kiin drying, the chamber in which
the lumber is dried being known as a dry kiin. In either
case the drying occurs from the exposed surfaces of the
wood, and the moisture in the inner parts tends to pass
through the cell walls to the outer and drier parts and so
to bring the whole to a condition of equilibrium. When
there is no further tendency of the wood to lose moisture
under normal atmospheric conditions the wood is said to
be seasoned.

Time Required for Seasoning.

When the air around the wood is very dry and warm
the time required for seasoning is decreased, but as the
moisture passes slowly through the cell walls it is pos
sible to exhaust nearly all of that contained in the outer
portion before that in the interior has had time to pass
outward. The result is that the degree of moisture in the
different parts of a piece of timber would vary greatly.
When the moisture is withdrawn from the wood cells
their walls become thinner and rougher, and the cells
become smaller in cross section. When this occurs
throughout the mass of a piece of wood the entire piece
grows smaller in section or shrinks. It is a well-known
fact that the wood does not become much, if any, shorter
along the direction of its length, the shrinkage taking
place almost wholly across it, and this seems to be due to
the character of the fibers.
An idea of the force with which shrinkage takes place

may be had in the following manner: Taking a piece of
ordinary green lumber from a board 1 inch thick, cut
the piece so that it is 1 foot long and 1 foot wide. Clamp
or fasten the sides in such a way that it cannot shrink
. across the grain, and then expose it in a warm, dry place.
It will be found that in a comparatively short time the
shrinking force is sufficient to break the piece. If a
similar piece from the same board be put in a testing
machine and the force required to break it be measured
it would be found to require a considerable amount of
energy. A piece of white pine 1 inch thick and 12 inches
long will take nearly 3 tons to break it, and hence the
shrinking force must be greater than this in a piece of
this size.
In the past the notion has been very generally held

that wood which was exposed to the slow drying action of
the air by piling it up in the form of logs and permitting
it to season during a year or more was better as stock
and gave better results than wood which had been kiin
dried.
A method which has been employed in some.cases to

get extra good lumber was to ring the tree in the winter
when the sap had ceased to flow by cutting a groove
around the trunk through the bark and growing tissue
and into the wood of the heart. As the zone of growth
was thus separated the tree would cease growing, on
account of the fact that the sap could not flow. The
tree was left to stand in this way for a year, and then
cut down and sawed into log lengths, the bark removed
from the logs, their ends painted to prevent excessive
evaporation and the attacks of insects, and the logs were
then piled loosely so that the air might reach as much
of the surface as possible. At the end of another year,
or for hard woods a longer period, they were cut into
2-inch plank, or scantling, and were again piled loosely
and allowed to season further.
Of course, by this method an amount of money equal

to the cost of lumber and also to the cost of the labor in

volved was locked up for two or more years or until
the lumber could be used. This and the fact that tbe
timber was cut only in the winter have been important
factors in introducing the present methods of cutting and
drying timber. At present trees are felled at any sea
son of the year.
The properties of the woods commonly used in build

ing have been investigated by the United States Division
of Forestry of the Bureau of Agriculture, and as a re
sult of these investigations it has been ascertained that
wood which has been kiin dried has the same strength
as air dried wood, other things being equal.
To properly season pine stock by the natural method
takes two or more years when it is cut into 2-inch plank,
while the same material may be kiin dried in as many
days, producing as good or better stock.
By the natural method, as the outer part of the wood

loses its moisture that in the interior part slowly passes
outward, and this continues until the wood is seasoned,

the process being interrupted by spells of weather when
the air is so saturated with moisture that the wood ab
sorbs instead of losing moisture, and by other periods
when the outer parts become too dry and the moisture
from the inner parts pannot pass through the cell walls
freely enough to compensate for this loss going on. When
this set of conditions exist there is a tendency for the
outer part to shrink so rapidly as to crack. As the tim
ber for natural seasoning ls usually piled in the form of
logs, the large bulk of the timber increases its tendency
to split.
It will be remembered that the medullary rays, or sil

ver grain, are made up of tissue similar to that in the
pith, and in shape and arrangement of cells are some
what like a honeycomb, instead of the long, tube-like
character of the rest of the wood. As this tissue grows

older and gradually ceases to assist in the food circula
tion it becomes harder and is flattened into shell-like
plates, and is not greatly affected as to size, by changes
in moisture. These rays extend from the heart outward.
When the rest of the tissue forming the annular ring
shrinks these rays extending across the annular rings
retain their size and cause splits or cracks, extending
from the outside inward. Where the pieces being sea
soned are comparatively small in the direction of the
medullary rays of course the liability to crack or check
is greatly decreased.

Aril tic la 1 Seasoning.
In artificial seasoning the lumber is usually cut up to

the size in which it will be used and is piled openly in
the kiin. It is then gradually heated to a temperature
that is above the temperature of the air, but not great
enough to cause the gums and oils in the wood to harden
upon cooling, and so cause the wood to be brittle. The
increase in temperature is obtained by blowing heated
air through the kiin, by piling the lumber over steam
pipes, or by blowing steam into the chamber. The lumber
is kept in the kiin long enough to heat the moisture in
side of the wood and to change the greater part of the
moisture into gas (steam or vapor) and cause its expulsion
from the wood. As this can be done nearly as well with
lumber cut in the summer as with lumber cut in the win
ter, and also on account of the fact that it can be done
immediately after the lumber has been cut, these modern
methods of lumbering have almost entirely displaced the
old slower plan of air seasoning. It will readily be seen
that if the moisture can be converted into vapor in the
pores of the lumber itself, and the vapor caused to pass
out through the pores, the action will be more rapid than,
where the water itself has to be forced through the pores.
Besides the greater permanence of form and the ad

vantage of reduced weight in seasoned lumber it is in
teresting to note that seasoned lumber is nearly twice as
strong as green lumber. The reason for this is not fully
understood. The common explanation given is that the
fibers are small tubes, which in green lumber are filled
with water and rigidly fastened side by side, so that when
bent the walls are liable to rupture, but the objection to
this theory is that even in green lumber all of the cells
are not filled with water, the water occupying only a part
near the walls, while the central space is usually more or
less open.
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BEVELS USED IN CARPENTRY.
A Short Treatise on the Principles of Geometrical Drawing.

By George W. Kittbenoe.

RECENT
communications with regard to certain pub

lished methods of obtaining the bevels of rafters,
together with numerous inquiries as to how particular
bevels are to be obtained, have led us to believe that a
short but comprehensive treatise on that subject will be
acceptable to the readers of Carpentry and Building.
We have, therefore, prepared the following with a view
to explaining those operations in as clear a manner as
possible and of reducing them to a system, which, while
it does not follow the one most usually employed by car
penters, yet cannot fail to recommend itself on account
of its simplicity. Its methods, once understood, will be
found applicable to all of the bevels of carpentry, whether
they be applied to rafters or to other portions of con
structive work.
A clear understanding of the underlying principles of

any mechanical or technical work, together with a sys
tematic method of employing the same, will enable the
careful student to solve the most difficult problems. What
the carpenter really requires, therefore, is not a com-

best be learned on the drafting board, and a course of
training in such work cannot help placing its possessor
in advance of those who have not had that advantage.
This may by some be deemed a formidable under

taking, but since that which is worth having is seldom to
be obtained without cost in some form, the practical car
penter will be well recompensed for the labor and at
tention necessary to an understanding of this very essen
tial department of science. We shall proceed, therefore,
to first outline briefly and simply the general methods
of geometrical drawing, and then to follow up the same
by its specific application to the development of the
various bevels and oblique cuts required in carpentry.
In the original operations of descriptive geometry
it was considered that the representation of any solid
or object as seen from two points of view—that is, as
shown upon two planes (usually vertical planes, taken
at right angles to each other) —was sufficient to show
the character and all the elements of that solid. In all
mechanical and architectural work, however, a repre-

Fig. 1.—Thj Theory of Projection Plctorially Illustrated.

Bevel* in Carpentry.

pendlum of separate rules, but a system which will cover
any problem that may arise. That department of draw
ing which will meet his requirements is properly termed
descriptive geometry, though it is also referred to as
linear drawing, mechanical drawing or projection. De
scriptive geometry is a sort of playground on which
some of the simpler operations of abstract geometry are
manipulated for the purpose of obtaining certain mnch
desired and often surprising results. It is being taught
to beginners in the trade schools, now becoming so gen
eral throughout the country, as well as by those schools
which teach by correspondence. It is regarded as an
essential part of the education of the young mechanic in
almost every field of labor.
It is quite likely that the methods of roof construction

most popular with the majority of carpenters and build
ers of to-day are those which will enable them to perform
the work upon the timber itself without involving the use
of paper and drawing instruments. Such methods, with
out doubt, have their advantages and are great strides in
advance of the " cut and try " method employed in years
gone by by those who made no pretensions whatever to
scientific knowledge. But every trade has its technical
features, and its most successful practitioners are those
who best understand its science. This is an age of prog
ress, and every workman who is worthy of a place in
the ranks of his trade is anxious to advance himself to
the limit of his capabilities. With all due deference,
therefore, to those who have done their drafting on a
shingle and scribed their lines directly on the wood from
calculations made on the steel square, the fact remains
that the scientific principles involved in carpentry can

sentation upon a third or horizontal plane has been con-
and the methods employed in obtaining such views may
sidered necessary in addition to those above mentioned,
be extended as required to representations made upon
any number of planes placed obliquely or otherwise.
It may be explained that by the term solid is meant

any object of which a view may be required, be it an
elaborately designed building or a stick of timber. A
plane is defined as that which has length and breadth
without thickness. It is supposed to exist in the ab
stract wherever wanted, but may be represented phys
ically by any surface without curve, as that of a table
top, a wall, a drawing board, or more particularly by
a sheet of paper, since that is the medium upon which
most drafts and illustrations are made.
By the representation of an object upon a vertical

plane is meant such a view as would be obtained by a
system of parallel lines projected horizontally from all
points of that object to a vertical plane placed near by.
While the plane upon which such projections are made
may be placed in any position with reference to the ob
ject, that view obtained by placing the plane parallel to
one of the sides of the object best serves the purpose for
which it is made and constitutes what is termed an ele
vation of that side. It gives accurately all horizontal
distances as well as the bights of the side it represents.
The view obtained similarly upon another plane, also
vertical, but placed at right angles to the first one, be
comes an end elevation and gives accurately the hights
and all horizontal measurements across the object or at
right angles to those of the side or first elevation.
The third view, or projection upon a horizontal plane,
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usually called the plan, gives all the horizontal measure
ments or distances of both the other views, but, of course,
no bights. The operation of constructing these several
views is properly termed orthographic, or right line pro
jection, and insures, as is apparent, that each view of an
object shall correspond in every respect with the other
as regards the position of all its points and elements.
The theory of projection and the relation which the
elevations and plans bear to the subject and to each
other are pictorially illustrated in Fig. 1, while the geo
metrical process is shown in Fig. 2. In these illustrations
the " solid " or object selected to demonstrate the opera
tions of descriptive geometry is a house in its most ele
mentary form, which, while it has form without detail,
has sufficient variety in its design to serve the pur
poses of illustration.
ln Fig. 1, A B C D represents a vertical plane, as, for

instance, a plate of glass placed parallel with the front

every element or feature of the object, as stated at the
beginning. It is customary in geometrical drawing to
represent all those portions of the subject which are be
yond or beneath the foremost surfaces in the view by
means of dotted lines. When, however, confusion might
arise from the use of a great many dotted lines it is
common practice to make separate projections or ele
vations of the several sides of a subject.
In order to show more clearly portions of the interior

of an object it is often necessary to make projections
upon certain vertical planes, cutting the subject trans
versely or longitudinally, whose positions are shown by
lines drawn across the plan. Views so obtained are
termed sections. In detail work sections are often made
on oblique planes for the purpose of showing the shape
or profile of some portion at a particular point.
In the usual operations of projection it must be borne

in mind that the drawings are made before the subject

Kig. 2.—Obtaining the SeveralViews of an Object According to the Methodsof DescriptiveGeometry.

Bevels in Carpentry.

of the house, while E F G H is another plane similarly
placed with reference to the side. These may be termed
the view planes. Lines, shown dotted in the engraving,
are projected horizontally and at right angles, respective
ly, to the two planes, from such points of the object as
are necessary to determine all the lines of the two views.
A line projected from the terminations of each line of
the object determines the position of that line in the
elevation, all of which is so clearly shown in the en
graving as to need no further explanation. The two
vertical planes being seen obliquely in the illustration
from the nature of the sketch, the elevations, as obtained
thereon, appear distorted to the eye. but if each could be
viewed squarely they would appear as at B and C of
Fig. 2.
Each of these elevations, or projections, shown in Fig.

1. it will be observed, represents the side of the object
adjacent to it or to the plane. When it is considered
that lines may also be projected to the view plane from
points in the side or end of the object which is farthest
from the plane of its view, and likewise from the points
of such elements or features as may be entirely within
the object, the two elevations thus completed will, strictly
speaking, give every possible measurement and locate

or thing represented has been built, and that projections
are, therefore, not made from the object itself, as in
dicated in Fig. 1, but from one view of the object to an
other as the process of designing progresses. It is pre
sumed that all architectural work is constructed in ac
cordance with certain requirements or specifications. The
preliminary outlines of the principal view are therefore
made from certain known or specified facts. The plan is
usually the first drawing made, and, although a certain
arrangement of rooms is required, its outlines are in a
measure conditional upon some change which may be
deemed advisable as the elevations begin to assume form.
In beginning the work, therefore, the plan must be

so placed upon the paper that the side of which the
principal (usually the front) elevation is required shall
he turned toward the draftsman — that is, toward the bot
tom of the paper, as at A, Fig. 2. The plan should con
tain the general lines of the roof, the ridges, valleys, &c,
as well as the outlines of the walls, with the location of
the doors and windows. From each of the angles in the
plan a line is now carried perpendicularly, or, in other
words, projected vertically into the elevation, as shown
by the dotted lines. In making the projections from the
plan it must be borne in mind that lines are drawn only
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from those points of the plan which would be visible in
the house itself when viewed from the side of which the
elevation is being made—that is, in this case, in the
direction indicated by the arrow below A. Those lines of
the object which would be invisible from that point of
view may be projected from the plan if necessary, but
must be shown dotted in the elevation. The elevation
should always be drawn just above the plan. A hori
zontal line drawn as low as is consistent with space
across the perpendiculars, as shown by a 6, will serve as
n base line of the elevation, from which all hights may
now be set off, in accordance with requirements, and
horizontal lines then drawn to show the eaves, ridges,
tops and bottoms of windows, &c
Having now completed the front elevation so far as

practicable, the side elevations may be constructed by
projections from both the plan and the front elevation.
If the elevation of the right side be required its proper
place in the set of drawings is at the right of the front
elevation, as shown at C, Fig. 2. It will greatly facilitate
matters if the plan has been previously drawn upon a
separate sheet of paper, so that it may be turned upon
the drawing board to the position necessary for the re
quired elevation, as explained above. Having, there
fore, brought the plan to a position at the right of A,
with its right side downward, as shown at D, lines from
its several angles are projected vertically into the space
at the right of the front elevation, after which the re
quired hights of the several parts are obtained by pro
jecting lines horizontally from the front elevation, as
shown. In case the plan has first been drawn on the
same sheet as the front elevation a tracing can be made
and turned to such positions as are required in drawing
the different elevations ; otherwise the projections may
be first taken horizontally from the plan in its original
position at A to any vertical line, as c d, erected near
that side of the plan of which the elevation is required.
By now assuming any point on the line c d, as c, at a
convenient distance below the plan as a center, the sev
eral points may be carried by means of the compasses
around a quarter circle to the horizontal line c e, from
which line they may be projected into the side elevation
just as they were from the plan, and with the same re
sult as before, all as shown by dotted lines in Fig. 2.
The elevation of the left side may be obtained in a

similar manner by turning the plan to the left and pro
ceeding as before described, while the rear elevation may
be similarly drawn by completely inverting the plan and
placing it so that the elevation will come next to either
of the side elevations according to convenience.
One other method of obtaining a side elevation is

recognized, which is shown at the- left of A and B.
Though not usually employed in the case of the principal
or general elevations, it is very useful in- the case of
details, especially when oblique projections are required,
and is conducted as follows : If the elevation of the right
side be required, the right side of the plan is for the
time being considered as the bottom of the drawing, and
the projections from it are carried into the space at
the left of

. the plan. The projections from the front
elevation are now carried also to the left to any vertical
line, as a /,

'

placed conveniently near; and from any con
venient point below a u n a f extended, as g, used as a

center, the points obtained on a f are carried around

a quarter circle to the horizontal line g h
,

from which
line they are then dropped vertically to intersect with
the lines previously projected from the plan, all as
shown at E. This method, as will be seen, does not give
the elevation in an erect position, but, as stated above,
is found very convenient in obtaining certain details.
Referring again to the matter of design, if after the

general lines of the elevations have been drawn it be
desirable to add certain other features not before consid
ered, as, for instance, the small gable shown at K and
K', respectively, of the front and side elevations, or
the truncation of the gable at the opposite end of the
same ridge, and shown at m, these features may be here
designed and their positions in the plan obtained by pro
jections made from the elevations back to the plan, as
shown at k" and m'.

(To be continued.)

Brick Bonding.

One of the oldest subjects connected with brick laying

is the style of bonding, and though so much has been
written about it, and though every mason claims to know
exactly what the various styles of bonding imply, it re
quires the closest supervision to obtain thoroughly bonded
brick walls in ordinary practice. In late years the so
called Flemish bond has come largely into favor. We
say so called, says the Brickbuilder, for the reason that

a wall is seldom laid up throughout in the regular old
Flemish bond. Usually the headers are clipped so that
an outer screen of 4 inches of brick face is carried up
for at least seven courses and then full headers put in
to tie to the backing. As the interior of the wall is
composed simply of parallel rows of stretchers, it will be
seen that the only tie, aside from the seventh course of
headers, is that afforded by the adhesion of the mortar.
Jn many cases this is insufficient to give a very solid
wall, but if anything but the best of cement mortar is
used and joints are not thoroughly filled throughout, the
wall loses a great deal of its strength. The better way
is to carry the bond up with every header fun. This
means carrying up the outer 8 inches of the wall solid
through seven courses and then successively heading over
through the wall to get a tie clear to the inside with
headers, constituting thus practically a double wall 8

inches thick on the outer section and the balance on the
inner. In the old style Flemish bond, however, each
course is complete clear through the wall, and as it is
impossible to carry up face work or backing in advance
one of the other, it is for that reason very little used.
Furthermore, with full Flemish bond the bricks of the
backing and the face work must of necessity be of the
same size, and this is rarely possible in modern work;
but for solidity of construction there is no method of
building a brick wall so satisfactory as a full Flemish
bond carried clear through the wall in every course.

A Washington School Heating System.

The District Commissioners of Washington, D. C,
have recently inspected and accepted the new William
Ludlow school building erected in that city. A descrip
tion of the building is presented in the Washington Star,
as follows :

For the heating system air is introduced through a
large duct from a rear window and forced into the fur
nace at a rate of 15,000 cubic feet per minute. By a

series of dampers the heating of this volume of air is
controlled, and it is possible for the engineer in charge
to change the atmosphere in any classroom within a

few minutes. Each room is provided with a speaking
tube, so that the teacher can communicate the necessities
to the janitor or the engineer. A novel feature is the
arrangement for ventilating and circulating the air. In
stead of the usual ventilators showing above the roof, the
architect has designed a crown ventilator, consisting of a

heavy molding at the deck roof line, in which are a num
ber of openings. The vent ducts are gathered into this
roof chamber and discharged through these openings.
This equipment is so arranged that from the basement
the exterior ventilators can be closed after the school
sessions and the air within the building circulated to re
duce the burden upon the heating plant during cold
nights.

A builning intended for store and dwelling purposes
has just been completed at Brookside, near Wilkes-Barre,
Pa., in which concrete was employed for the foundations,
walls, floors, porch and even for the roof. It is some
thing of a novelty in that section of the country and has
been inspected by local builders and contractors, as well
as many from Allentown, Easton and other places. The
building covers an area 60x 30 feet and is four stories
high. The first floor is divided into four stores, while the
upper stories are used for dwelling apartments. The
building was put up by A. M. Dlmmick, a well-known
resident of Wilkes-Barre. and we understand that a simi
lar building is now in process of erection at Danville.
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ADVANCED METHODS OF WARM AlR HEATlNG.

AT
the seventh semiannual meeting of the American
Society of Heating and Ventilating Engineers, held

in July in Detroit, Mich., one of the papers presented was
that of A. O. Jones of Battle Creek dealing with advanced
methods of warm air heating. There is in the paper so
much of interest to many readers of this journal that
we take the space to present it, together with the illus
trations accompanying it:
In consideration of the fact that a great many furnace

dealers oppose a plan of warm air heating where two
rooms are to be heated from one supply pipe, and know
ing from experience that the same is practical, has
prompted the writer to describe a system, and attach
herewith floor plans of a residence which has been
heated for the past three winters with a warm air fur
nace, where seven basement or supply pipes are used for
heating 13 rooms. These supply pipes have a larger
area than would be necessary were they intended for
heating but one room, and instead of conveying the

will also be noticed that there are 504 square feet of
glass surface and 2267 square feet of exposed wall sur
face, equivalent to 236 square feet of glass surface; in
all, the equivalent of 740 square feet of glass surface.
In estimating the amount of warm air necessary for

heating a given room, a plan, which has been followed
successfully during 20 odd years of experience in the
furnace business, is to reduce the exposed wall surface-
to glass surface, and divide the exposed wall surface by
the thickness of the wall — in no case less than 10—and
this added to the actual glass surface, which, wheD
multiplied by 75 and added to the cubic contents and
multiplied by 0.013, gives the area in square inches neces
sary for heating a given room to 70 degrees F. when the
outside temperature is at zero. One per cent, should be
added for each degree below zero. This rule applies for
warm air pipes for heating rooms on the first floor, where
the velocity of the air in the basement pipes is 100 feet
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Fig. 1.—Basement. Fig. 2.—First Floor.

Advanced Methods of Warm Air Heating.

necessary amount of warm air for heating each room
through a separate pipe, the amount necessary for two

rooms is conveyed through one large pipe which has an

area equal to the areas of the two pipes necessary to do

the work separately.
While a prejudice has existed, and may exist at the

present time, in the minds of a great many furnace deal

ers. or.warin air beating experts against a plan of heating

two rooms from one supply pipe, it is, no doubt, owing to
the fact that they have never given this system a trial, or

because they have attempted to heat two rooms on the

same floor by branching from the main supply pipe and
attempting to carry the air in another direction, which
would necessitate an angle, or possibly an elbow, to
change the course of the air from the course it was trav
eling in the main supply pipe, where it is next to im
possible to successfully heat two rooms with one pipe.

The system herein described, however, is on an entirely

different plan. Wherever it has been tried it has proved
a success, and is admitted to be along advanced lines. It
may be in order to mention that during the past three
years several thousand warm air furnace dealers have
tried this system and have found it thoroughly practical.
By referring to the plans presented herewith it will

be seen that in the residence referred to, which is owned
by T. Evans of Battle Creek, Mich., there are six rooms

and a hall on the first floor and six rooms on the second
floor, which have a total area of 23,548 cubic feet. It

per minute, when the pipe has an elevation of 1 inch
in 12; but inasmuch as the velocity increases when the
elevation of the pipe is increased, and as the velocity
of the air in the wall pipes leading to the second floor is
300 feet per minute, they can be much smaller: and, in
this case, the wall pipe which conveys the warm air to
the second floor rooms has an area of 40 per cent, of the
necessary area for heating rooms of the same size and
exposure on the first floor.
By referring to the plans of this residence it will be

seen that the registers are placed in the wall; and, in
order to secure sufficient opening through the bottom of
the register boxes where they connect with the basement
pipe, specially constructed side wall registers have been
used, which are so constructed that they have an opening
sufficiently large to take care of all of the air that the
basement pipe can supply.
In the rooms on the first floor, Fig. 2, where more than

78 square inches are necessary, end where the room above
is also heated from the same supply pipe, a No. 17 regis
ter has been placed, the bottom opening of which has an
area of 113 square inches. This is connected to the fur
nace with a 14-inch pipe, which has 154 square inches
area. The question, no doubt, will arise: How can 154
square inches pass through the bottom of this register,
which has but 113 square inches opening? By way of
explanation I will say that in the basement pipe of 154
square inches, where the velocity is 100 feet per minute.
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117 cubic feet of air will be discharged per minute ; but
the velocity of the air increases when the elevation is in
creased, and as the elevation in this case is increased at
the first turn of the elbow, it is estimated that this air is
traveling at the velocity of 150 feet per minute when it
is passing through the bottom of these register boxes.
It will be seen that 79 cubic feet of air will pass through
this opening at a velocity of luO feet per minute, and
118 cubic feet at a velocity of 150 feet per minute, or
more than a 14-inch pipe will supply. In rooms on the
first floor, where less than 78 square inches are neces
sary, a No. 15 register is used ; and as all of the rooms in
this residence have been heated from 70 to 75 degrees F.
during the coldest weather since this plant has been in
stalled, some three years ago, it will be seen that the
above estimates are correct.
It might be well to explain that while all but two of

the rooms on the first floor require 78 square inches of
the pipe area, and that 12-inch pipes with 113 square
inches area are used to convey the air from the furnace
to the bottom of these registers, the wall pipe, which con
tinues from the top of the registers to the rooms on the
second floor, has an area of 35 square inches, and, inas
much as each register is supplied with an adjustable
diaphram, which can be used as a deflector, the warm air
is divided while it is traveling upward, which is the only
place that it can successfully be divided, and 55 cubic
feet of air per minute is discharged into the rooms on
the first floor and about an equal amount is discharged
into the rooms on the second floor.
It is owing to the fact that the air for these two dif
ferent rooms is divided while it is traveling upward, or
through a perpendicular conductor, that it is possible to
successfully divide the air for the different rooms to
be heated, while, if this division were undertaken while
the air was traveling through a horizontal pipe, it will
readily be seen that it cannot successfully be divided on
account of the warmer air hugging the top of the supply
pipe. If this division were undertaken while the pipe
was running horizontally the branch nearest the top of
the supply pipe would naturally rob the supply pipe, and
the branch would not get its share of the warm air; in
which case but one room would be heated successfully
at one time, as has been proved in many cases. This
no doubt has caused the prejudice referred to above.
In order that the description of this system may be

more thoroughly understood, a plan of the basement. Fig.
1, is given, showing the location of the furnace, air ducts,
warm air pipes, &c, also the first and second floors, Figs.
2 and 3, which show the location of the warm air regis
ters, pipes, and return air registers. After finding the
amount of air necessary for each room and adding all
together, we find how much air is necessary. The next
thing is to have a furnace large enough to allow this
amount of air to pass through it between the castings, or
the furnace proper, and the casings, and to have an air
duct with sufficient unobstructed area to supply this
amount of air. If this air is taken from the outside of
the building it will be well to remember that when heat
ing it from a temperature of zero to 175 degrees above
zero it will expand about 20 per cent., but if a greater
allowance is made the air supply in all probability will
be inadequate ; and more trouble has arisen in warm air
heating from a lack of air than from a lack of heat, for
it matters little how hot a furnace is unless there is
sufficient air delivered to it to utilize the heat as it passes
over the furnace on its way to the rooms to be heated.
Then, with a proper air supply, a furnace large enough
to allow this air to pass through the warm air pipes, and
the furnace so constructed as to heat this air while it is
passing over the heating surface of the furnace, there
can be no failure in warm air heating if the rooms to
be heated are properly ventilated, so that a circulation
of air is secured, unless the warm air is cooled while
passing through the basement pipes, and this can be pre
vented in a great measure by using a few large base
ment or supply pipes instead of using many small pipes
or one for each room to be heated.
Any furnace manufacturer will guarantee his furnace

to heat more space where one large register is used with

one large supply pipe. Then is it not reasonable to sup
pose that a furnace will heat more space with the same
amount of fuel with one-half the number of supply pipes,
or the same space with less fuel.
As proof of this statement you ere referred to this

residence, where but 10 tons of anthracite coal were used
to heat 23,548 cubic feet of space divided into thirteen
rooms, where 2267 square feet of wall is exposed to a
climate where the thermometer registers as low as 22
degrees below zero, besides there being 504 square feet
of actual glass surface, the cooling effect of which has to
be overcome.
Besides successfully heating this residence with a

minimum amount of fuel, all of the rooms have been
ventilated and the air throughout the house is kept free
from impurities, which cannot be said of some residences
heated with other systems.
Another feature of this system or plan of heating Is

that no coal dust or odor from the basement is delivered
into the rooms, as no air from the basement can enter
the warm air pipe ; and air for protection, instead of be
ing taken from the cellar or coal bin, is drawn out of the
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Advanced Methods of Warm Air Heating.

rooms being heated, through the opening at the bottom
of the registers, which is made for the purpose of ven
tilating the rooms being heated and protecting the wall
pipes from overheating.

Summary.

Spaceheated 23,548cubic feet.
Exposed wall 2,267 square feet.
Actual glass surface 504 square feet.
Actual glass and equivalentglass surface 740 square feat.
Number of rooms heated IS
Number of basementpipes used 7
Area of warm air pipes 740 square lnches.
Area of outside air supply 592 square inches.
Area of lnside all* supply 740 square !nches.
Area of air space in furnace 768 square inches.
Diameter of grate ln furnace 30 inches.
Area of grate 670 square inches, or 4.65 square feet.
Heating surface of furnace 124 square feet
Coal consumedduring season 10 tons.
Proportion of grate to heating surface 1 to 27 square feet.
Proportion of heatingsurface to spaceheated

1 square foot to 103 cubic feet.
Proportion of heating surfaceto equivalentglass surface,

1 to 60 square feet.
Proportion of grate area to exposedwall surface,

1 to 46 square feet.
Proportion of pipe area to space heated

1 square inch to 31.08cubic feet.
Proportion of pipe area to equivalentglass surface,

1 square inch to 1 square toot.
Proportion of coal consumedto spaceheated

1 ton to 2,354 cubic feet.
Proportion of coal consumedto equivalentglass surface,

1 ton to 740 square feet.
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Specialization in Architecture.

Attention has been called to the specialization that
has taken place in architecture. The time was when an
architect did the whole work of a building, perhaps with
the assistance of a draftsman, but of late the complicated
character of the modern building has called for men who
have given special study to each branch. As the New
York San puts it, " One member of a firm would be spe
cially skilled as a designer, the artist of combination ;

another acquainted with materials and methods of con
struction, so that he is able to superintend the work of
the contractors ; a third good at specifications or perhaps
specially rich in friends and able to deal with clients."
Architectural firms in which men of various gifts par

ticipate are still numerous, but specialization has devel
oped independent architects who are consulted by many

firms upon special problems. There are men who do
little or nothing but write specifications, and others who
are employed by many of their fellow architects in pre
paring the colored drawings intended to make unimagina

tive clients see how a building will look when completed.
Architectural engineering is more than ever a profes

sion in itself.
Meanwhile the architectural draftsman has also had

comparatively small volume of the business makes that
impossible : but their fees for individual houses are rela
tively large, and only the well to do can employ them.
Their work is known all over the British Isles and even
in this country. The few American architects who work
in this fashion attract less attention than like men in
England.

Alteration of Second-Class Buildings.

A decision was recently made by the Boston Board
of Appeals which affects very materially a number of
prominent buildings erected in that city prior to the
passage of the laws forbidding anything but first-class
fire proof constructions for buildings over 70 feet in
hight. Application has been made to alter one such struc
ture actually over 90 feet in hight, the proposed altera
tions including a number of ordinary wooden stud parti
tions in the first story. This application, says the Brick-
Milder, was rejected by the Building Commission under
an interpretation of the building law which provides
that " any alteration in a structure shall conform to the
provisions of this act for a new structure," claiming that
as the law requires all new buildings over 70 feet high to
be fire proof, therefore alterations of this 90-foot build-

Fig. 4.—First-Floor Register. Fig. 5.— Second-FloorRegister.

Advanced Methods of Warm Air Heating.

Fig. 0.—Special Register.

his development. English architects are surprised to
find how large a share of important work in the offices
of New York architects is left in the hands of so-called
draftsmen. These are often carefully educated young
architects, who hope sooner or later to set up independ
ently or get into some established firm as junior partners.
In some cases a draftsman develops into a sort of manag
ing clerk, just as some law clerks become the executive
officers of important law firms.
Other draftsmen are prized for their taste and skill in

decorative design. Such men are sometimes employed to
do a large part of a competitive design submitted for im
portant buildings, public or private. However little the
employing architect may have advised in this work he
and not the designer gets the credit, and the prize if it is
successful.
This is quite in contrast with the methods pursued in
England. The English architects are men who work
largely alone, having no partners and employing few
draftsmen. They do not seek to create a great busi
ness, but are content to build comparatively few houses.
They do, however, place their individual mark not only
upon the general design of the houses they build, but upon
every detail. This method of work makes it impossible
that they should intrust to hired draftsmen a great va
riety of details such as in this country is done by drafts
men.
This architect works almost purely as an artist, with

jealous care that nothing shall go out from his office that
he is not ready to father in all its important details.
Such architects do not earn great incomes, for the

ing must be fire proof. The Board of Appeals, to whom
the question was referred, decided against the commis
sion and ordered the permit to be issued, taking the
ground, it is understood, that the law as it stands does
not intend to deprive a property owner of any of his
rights nor to compel him even in part to transform an
existing second-class building into a first-class one, even
though such a second-class building could not now be
erected under existing laws. To rightly express, there
fore, the import of this decision the law should read :
" Any alteration . . . shall conform to the provisions
of this act for a new structure of the same class as the
structure to be altered, irrespective of whether or no
said structure otherwise complies with all the terms of
the existing law." It will be seen at once that this de
cision very materially affects the fire risks of the business
district in which are many second-class structures over
70 feet in hight.

The use of roofing cement is probably known to most
readers as a quick and sure method of temporarily stop
ping a leak in a roof when the necessary time cannot be
spared to fix it otherwise, but it has remained for some
progressive architects to employ it as a bedding in which
to lay roofing slate. When employed for this purpose it
gives an elastic yielding surface to the slate, and not only
calks the joints, so to speak, but in a large measure pre
vents their breaking by reason of the bed in which they
are laid. It is also applied with similar effect between
the joints in corrugated iron roofing.
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NOTES ON LAYING BRICK/
By Frederick W. Taylor and Sanford E. Thompson.

WHILE
investigating the cost of labor required in

laying brick the attention of the writers has

been called to the scarcity of literature relating to the
practical details of bricklaying and the methods em
ployed by bricklayers on different classes of work. Work

men in different localities also employ different methods,

and a study of some of the operations may be of assist
ance in devising arrangements of work which are most
economical. It is not proposed in this article to enter
into the subject of architectural design, but only to touch
upon the methods used by building contractors and brick
layers in the actual processes of laying the bricks.
Even in the seemingly simple operation of laying a

brick to line there is quite a divergence in the method
of work. In some localities it is customary, at least on
all surface work, to lay each brick separately. When this
is done the quickest method is for the mason to pick up

the brick with the left hand at the same time that he is
taking up the mortar on his trowel with the right hand,

then turn to the wall, spread the mortar, put a little of it
on the end of the brick which he has in his hand, and
place it. Considerable time may be lost by the mason
first spreading the mortar for a single brick, and then

Many specifications require a " shove " joint. For
this a thick bed of mortar is spread, and the brick is
placed upon it and shoved with a twisting and sliding
motion up against the brick or bricks already laid, so as
to force the mortar up into the vertical joints. This
method is necessary for the interior of walls where solid
work is required. Sewer masons follow it quite generally.
All brick are more or less " rolled," as shown in Fig. 2
—that is, the bricks are laid on a slight slant, or else
with the widest surface uppermost, so that the lower edge
sets back from the upper edge of the course below. By
this means the lower edges of the brick will not show
when looked at from below, and the wall has a smoother
appearance. Looking up from a window in a brick build
ing the surface appears much smoother than when look
ing down from the same window. On a curve laid with
ordinary straight brick the lower corners of the bricks
can be thus hid from view instead of projecting out over
the brick below. All hand made brick have one surface
wider than the other by perhaps 1-l(i inch. A mason in
laying a brick throws it over in his hands and holds it
by the wide edge, which he can distinguish by the feel.
A wall of moderate thickness built entirely of com

mon brick is generally laid from a staging on one side.
If faced with special brick stagings are generally built
on both sides of the wall, but if this is not done the
face brick are laid "overhand " from the inside stage.

Fig. 1.—A " Buttered" Brick Ready to Lay.
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Notes on Bricklaying.

with a separate movement turning around and picking
up his brick. He may also waste time, and yet appear
very busy, by unnecessary tapping and scraping of the
brick after it is laid. After laying, the joint should be
scraped with point of trowel to remove the mortar which
squeezes out of the joint, and this mortar placed on the
end joint for the next brick.
In other localities where common brick are used on

the surface of the wall, or even sometimes for pressed
brick, the bricklayer " strings " the mortar. Large
trowels, up to 14 inches in length, are used. The man
picks up a trowelful of mortar and strings it along the
wall for a length of six or eight or even more brick, then
lays down his trowel and places the bricks with both
hands. Several tests made tend to show that a man
familiar with both of the methods described can lay, using

a trowel of ordinary size, about 10 to 15 per cent, more
brick by " stringing

" than by spreading the mortar
for each brick separately, but it is not generally con

sidered to produce good work. One great advantage
in "stringing " mortar is that the masons can be doing
this while the men on the loads are raising the line, thus
avoiding delays.
"Buttered" joints are made by scraping a little mor

tar from the trowel around the edge of the bottom and
end of each face brick before it is laid. The mortar has
to be quite fat when used in this way, or it will not
stick. A thinner and more uniform joint can be thus
made more quickly than by the regular method of laying.
In New York City and many other places pressed brick
are nearly always laid in this way. In Fig. 1 is shown a
" buttered " brick ready to be laid.
• Copyrighted,1003,by Frederick W. Taylor. All rights reserved.

It takes about 10 per cent, longer to lay brick to line
overhand than direct, with a still larger difference in
time at the leads and corners where the work has to be
plumbed and leveled. When the wall reaches a certain
bight above the stage it is necessary, unless the wall is
thin or the stages are built very close together, for the
mason to get up on top of the wall (thereby loosening
the brick already laid), and lay a few courses of the
face to reach the hight of the next stage. The extra
labor of laying overhand, however, is more than bal
anced by the saving in staging and the time gained in
not having to change so often from one location to an
other. Overhand work cannot be so well done as direct
work, and therefore ought not to be used in neat face
construction.
In carrying up a wall the most careful work has to he

done on the corners and the other " leads," a lead being
the term applied to brick. Fig. 3, which are carried up
ahead of the rest of the wall for holding the ends of the
line. A line should not be stretched more than 20 or 30
feet, unless supported in the center, or it will sag and the
courses will not be level. To support a longer line than
this a " twig." or " ting," which consists of a short piece
of string tied around the line in such .a way that it can
be slid back and forth, is placed in the center of the line.
One brick is laid on the new course near to it, and the
line is then held in place by resting the twig on this
single brick with a loose brick on top of it.
Before stretching any line, however, the loads for

each end have to be carried up several courses ahead of
the rest. in starting a new wall the corner or lead
men are set to work first and build up a triangle from
five to nine courses high. The brick in the lead have to
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be laid plumb and level by means of the spirit level. The
corner brick in a corner lead is laid first, and in setting
the brick next to it care has to be taken that it is set
well forward, as there is a tendency to get this brick
back from the face. The brick should be leveled after
each course of the lead is laid. The plumbing, by good
workmen, can be deferred until several courses are laid,
although many bricklayers prefer to plumb as they go
along. The authors happened to notice one day two men
laying on similar corners. One of them plumbed and
leveled his courses as they were laid, while the other one
carried up six or seven courses then leveled and plumbed
them at one operation. The total time building the lead
was exactly the same for the two men. They laid their
separate bricks in the same time, but the leveling and
plumbing after completion required as much time as the
sum of the times of the other man on the plumbing and
leveling of each brick. The joints of the man who leveled
and plumbed as he went along were much the truer.
In addition to the plumbing and leveling the leads

2CLOSUREAT
CORNER

pilasters or piers themselves, unless very wide, or near
enough together to use a separate line, have to be car
ried up by means of the level and plumb.
It takes longer to lay the brick at a jamb, even when

this is laid to line, than the rest of the brick. In com
mon brick it takes the average man about one-quarter
longer to lay the jamb brick, and on face brick nearly
double the time. In addition the jamb brick have to be
plumbed, as already stated.
There is considerable time which is necessarily lost

by the bricklayers in changing from one part of the
work to another. On small jobs the same masons often
lay both face and backing. To do this they lay the face
brick from one header course up to the next, then go
around on the back of the wall and lay the common
brick. This can, of course, be, and generally is, obviated
by having two sets of masons, one for the face and the
other for backing up. Even when this is done several
changes are necessary throughout the day. It is cus
tomary in laying a wall between two stories to make
three, or sometimes four, changes. The masons com'
mence at the floor line and lay up to the line of the
window sills, when they change to another part of the
wall, so that the sills may be set (if done by different
men) and the window frames placed. They then go back
and lay about half way up the window frames, when
they have to change again to allow the stage to be built.
Returning to the new stage, they lay to the top of the
windows. If the masons set their own window caps, or
turn their arches, no change is necessary until they build
" staging high " again. If separate men set the caps an
additional change is generally necessary here.
Another source of lost time which is difficult to pre

vent is not so noticeable as that described. Where several
masons on a wall with openings are laying brick to the

«r

Fig. 4.—Two Styles of Corner Bonding for Flemish Bond
Brick Work.

Fig. 5.—Lining Face Brick at Pilasters.

Notes on Bricklaying.

bare to be ranged—that is, the level is placed diagonally
from the uppermost corner brick downward, so as to
straighten all of the other bricks.
In nice work the hight of each course has to be meas

ured at the lead, the best method being to mark off a stick
for the thickness of the courses. The thickness of the
joints sometimes has to be varied slightly near the top
of a line of windows so as to come exactly right for the
window caps or arches.
In common bond the brick next to the corner in the

header course has to be cut to make the bond come
right. In the best quality of Flemish bond, and in laying
12-inch Roman brick, a 2-inch piece, called a " closure,"
is required next to the corner brick in every other course.
Sometimes a three-quarter brick is used instead of this,

but it does not make so neat a job. In Fig. 4 is repre
sented two styles of corner bonding for Flemish brick
work.
It is not usually necessary to carry up leads at win

dow jambs, since the line can be stretched across the
window openings. The jamb brick have to be plumbed
on the return.• When laying pilasters, or projecting
piers, Fig. 5, they can be carried up one course below the
line work, so that the line can be stretched the entire
length of the wall, as though they were not there. The

• The return, or the reveal, is the vertical surface of the
wall each 8ide of an opening and at right angles to the main
wall.

same line, each man's section necessarily varies in length
from his neighbor's, and the men who get through first
often wait until the last man lays his closing brick ; even
in a blank wall the work is not usually proportioned
equally or relatively to the speed of the men, and there
are apt to be similar waits. This lost time cannot be
wholly obviated, but can be reduced very low by a good
foreman.

(To be continued.)

Convention of Brick Manufacturers.

Announcement has been made by the Executive Com
mittee, through Secretary Theodore A. Randall, that the
nineteenth annual convention of the National Brick
Manufacturers' Association will be held in the city of
Birmingham, Ala., January 30 to February 11, 1905. In
the call for the meeting reference is made to the accessi
bility of the city as influencing the committee in its selec
tion, and to the fact that in the vicinity of Birmingham

are all kinds of clay working plants, which will afford
delegates an opportunity of fully investigating the meth
ods of the various factories, which include up to date
soft clay, stiff clay, dry press and sand-lime processes,
also a large sewer pipe plant and extensive chemical and
metallurgical establishments, the doors of which will be
thrown open to the visiting members.
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CONVENlENT BEDROOM FURNlTURE.
By Paul D. Otter.

IT
is a matter of progression rather than of unrest which
creates the desire to have about us much that is

convenient and conducive to our comfort. The time was
when the gourd dipped into the running stream or spring
permitted the morning face wash right on the spot, or,

later, with more shifting and apportioning of the precious
fluid, the ablution was performed within doors. Time
and even the wind mill have produced such a change that
the small boy has no excuse to skip the wetting of his
face because the pitcher is empty. The harnessing of

Plan of Top.

under the edge of the opening. The size of the hole
should, of course, be determined after the bowl is ob
tained, as size, shape and make are apt to vary. The
vessel, of sheet copper, for holding the water is readily
constructed by a tinsmith and will add much to the
stand when the finish is in weathered oak. The shape
is a 9-inch cylinder provided with 4-inch trunnions soldered
on each end as axies to hang on the ends of the stand
as shown in Fig. 1. A grip handle makes it convenient
to carry from the source of supply and the water may
be directly heated in this vessel. Either an outlet, as
shown, or a drinking fountain faucet may be provided.
The material throughout, with the exception of the bowl
top, would make up well from % dressed boards ; if it
is to be the still prevailing weathered finish use plain
oak ; this is a wax finish desirable for such a piece of
furniture subject to some extent to water marks.
Another form of stand closing up entirely after using

is represented in Fig. 2 of the drawings. The construc
tion consists of four 1%-inch square posts with paneled
frames at the sides and back and two swell paneled front
doors conforming to the shape of the bowl top as shown.

JT^^

Fig. 1.— Front Elevation and Side View of Portable Wash Stand. Fig. 2.—Front and End Views of Another Style of Wash Stand.

Convenient Bedroom Furniture.

the wind with a system of simple plumbing will give a
city man's comfort to the ranchman on the plains. We,
however, have not universally advanced to the time when
cold, much less hot, water will be found in every room of
a dwelling. Some have gone so far as to invite the pump
into the kitchen, which seems by the way a more hospit
able, as well as modern, show of civility than to leave it
to freeze outside.
For the rooms unprovided with the luxury of running

water the portable wash stand, illustrated in Fig. 1, is
sugested as a substitute for the permanent wash bowl
and faucets. The main purpose is to avoid the always
objectionable feature of lifting and emptying the contents
of the bowl into the slop jar. This is accomplished, as
shown in the engraving, by procuring a regular lavatory
bowl and having a short length of drain pipe to enter the
top of the cupboard, where the waste water is allowed
to fall into a pail hidden from view by the cupboard
door. In this inclosure may also be placed other articles
objectionable to the order of the bedroom. It would be
well to have a few apertures bored into the back paneling
for the purpose of ventilation.
The top of the stand may be made of almost any

1%-inch material and covered smoothly with copper or
zinc, the metal extending over the front edge and partly

The inside of the lid and surface, as well as the edges
of the bowl top, are to be covered with zinc or copper.
Ample room will be found on the upper shelf for brushes,
mugs and other articles of the toilet.
An accessory to the wash stand is the towel stand,

which is of infinite variety of form. The style shown
in Fig. 3 is given as a companion piece to the wash stands
presented in the preceding illustrations, and with the
firm narrow base it occupies but little room. At right
angles with the %-incb dowels two *jx9 inch dowels may
be set into the front of the post on which to hang the
wash cloths. The post centers on a block %, x 8 inches
square.
The value of the clothes stand heretofore has been

little appreciated, the apparatus consisting usually of a
few hooks here and there, or a chair seat and back was
utilized to hold the clothes discarded for the day. Either
method gave little chance for proper airing or an easy
disposal of them to the hallway or unused room for the
night.
The arms entering the standard transversely as shown
in Fig. 4 permit of eight double hooks being used; n
12-inch dowel may be centered just above the braces for
hosiery. The total bight of the stand is 62 inches. The
intersecting base is halved with the standard entering
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joint with a %-inch tenon, well fitted and glued. The
braces may be doweled to the standard and secured to the
base by screws from underneath, counterbored.

Estimating the Cost of Buildings.

The proper way to estimate the cost of buildings, hav
ing regard to the various items of cost in structures of
different kinds, was the subject of a paper read a short
time ago by C. T. Main of Boston before the New England
Cotton Manufacturers' Association :
It is not uncommon, he says, to hear the cost of a

building put at from 6O to 80 cents per square foot of
floor space, regardless of the size or number of stories.
This is incorrect, since there is a wide range of cost per
square foot of floor space, depending upon the width,
length, hight of stories and number of stories. Cost will
depend upon the nature of the site (foundations) :
whether the end or side is formed by another building ;
whether it is to be a storage building with low stories :
.whether the material is to be brick, stone or wood:
whether the building is to be an office building or some-

Fig. 3.— A Towel Rack or Stand.

the saving in .foundations and roof in the four-story
building thus offsetting the increased cost of walls. The
saving by the use of frame construction for wall instead
of brick is not so great as many persons think.
The only saving with frame construction is in lighter

foundations and in the outside surfaces. The floors,
columns and roof must be of the same strength and con
struction in any case. The cost of a frame storehouse
of four stories, having 10,000 square feet of floor space,
is to the cost of a brick storehouse of the same area on
each story as 574 to 778. The ratio of cost of a brick
storehouse of one story with 10,000 square feet of floor
space is 866 ; two stories with like area on each floor,
813; three stories, 790; four stories, 778.
Prices of foundations, walls, columns, &c, for buildings

of from one to six stories are estimated, with definite

lis*.

Fig. 4.—A Clothes Stand.

Convenient Bedroom Furniture.

thing less elaborate. The allowance to be made in each

case was given in the paper read by the author, so that

the diagrams which he had constructed can be used to

determine the appproximate cost of various kinds of
buildings. The diagrams are serviceable also, it is held,

as a basis of valuation of buildings. By following upon

the diagram the curve for a building of a given width to

the point where it cuts a line showing the intended
night the investor finds a horizontal line pointing out the

cost per square foot of floor space of the entire structure.
" Existing buildings," the author observes in reference

to valuation. " are usually of less value than new modern

buildings, for the reason that there has been depreciation

due to age and that the old building is not so well suited

to a business as a modern building would be."

The conclusions reached are of interest to prospective

builders. Cost per square foot of floor space decreases

with the increase of width, for the reason that the cost

of walls and outside foundations diminishes with increase

of the width of the building. The minimum cost per square

foot is reached, as a rule, with a four-story building. A

three-story building costs a little more per square foot

than a four-story. The one-story building is the most

expensive. This is due to the fact that the cost of
foundations does not increase in proportion to the number

of stories ; that the roof is the same for one story and

for many ; that the cost of columns, including supporting

piers and castings, does not vary much per story as

stories are added ; that as a number of stories increases

the cost of walls increases, owing to increased thickness,

allowances for hight of stories, floor space, roof and stair
ways. Mr. Main does not propose in his paper to make
" every man his own architect," but he suggests certain
general facts and principles which every one can com
prehend.

.-*-¥

Novel Fire Escape for School Building.

The Dudley Stone Primary School building in San
Francisco, Cal., has been equipped with two new life sav
ing chutes, by means of which it is claimed the entire
school building, containing several hundred children, can
be emptied in case of fire in a very few minutes. The
chutes are cylindrical in shape, and extend from the
ground to the upper stories. They are 6 feet in diameter,
in the center of which is a stand pipe connected with a
water main at the base. In connection with this stand
pipe, a hose system will soon be installed. About the
stand pipe is ranged a spiral nearly 3 feet wide, making
five complete turns in running from the top to the bot
tom. The spiral is made of steel plates % inch thick,
each plate overlapping the one below, so that there shall
be nothing to hinder the free descent along the spiral.
There are two entrances on each of the upper floors of
the school building and an exit at the bottom. At the
lower end the spiral approaches the horizontal in order
that the speed of exit shall not be too great. The exit
door opens automatically on the approach of anybody
coming down the spiral. The complete descent from the
top story can be made in ten seconds.
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CONSTRUCTlNG AN ELLlPTlCAL STAlRWAY/
By Morris Williams.

WE
will now proceed to explain the method of devel
oping the mold and finding the bevels for block 6,

which, as shown in plan and elevation of Fig. 17, con

nects the wreath with the level landing rail.

This block represents a problem as difficult as any
that may possibly be encountered. Its plan rail, as
shown, is described from two different centers ; its plan

tangents are of different lengths and form an obtuse
angle with one another, while the elevation of the tan
gents shows one to be inclined and the other level. Let
O K L M of Fig. 24 represent the plan of the block and
K' L' W represent the elevation of the tangents. It will
be observed that these are taken from Fig. 17. We will
first find the angle between the tangents, as required in
the face mold. From O of the plan draw O W parallel
with the level tangent L M. This line will be level owing
to its being parallel to the level tangent; it will also be
the plan of the minor axis, owing to its being a level line
drawn from the center of the plan railing.
We will now transfer this line to the section, or, in

w

Y ; and its width at the end K" is found by placing the
distance Z N, taken from the bevel Z, on each side of

K". Other points in the curve may be found by means
of ordinates or level lines ; the curves are traced through

each point, as shown at 2 5 8 x for the outside curve, ami

at 2 4 x for the inside curve.
To determine the bevel Y we first take the full length

of the major axis from M' to O", the center of the mold,

and place it from O in the plan extended to Y ; thus it is
shown that this length forms the hypotenuse of the tri
angle O Y M, which constitutes the bevel. To find the
bevel Z take the length of the line O" F from the section
and place it from O in the plan extended to Z, as shown.
Another method to find the bevels is as follows: Take

i
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Biff. 24.— Plan, Elevation and Section of Block 6. Fig. 25.—A Perspectiveof the Previous Figure.

Constructing an Elliptical Stairway.

other words, to the oblique plane of the wreath, and when
in this position it will indicate the minor axis of the
ellipses that constitute the curves of the face mold. Take
L as center, and with the radius L W revolve W to W',
as indicated by the dotted arc W A W' ; again take L'
as center, and with the radius L' W' revolve W' to W",
as indicated by the dotted arc W' B W" ; draw a per
pendicular line to the level tangents from W on the plan
to cut the arc W' B W" in W". Now from W" draw the
line W" O" parallel with the level tangent L' M'. The
line W" O" will be the minor axis.
To find the angle required in the face mold between

the tangents draw a line from W' to L' and the angle
required will be at L', being formed by the lines M' L'
and L' W".
To find the length of the face mold transfer the point
K from the plan by the same process as that used to
transfer the point W. Take L as the center, and with
radius L K describe the arc K K', as shown by the dotted
arc from K to K'. Again with L as the center and L' K'
as radius describe the dotted arc shown by K' H' K".
The point K" determines the length of the mold, as in
dicated from K" to M\
The major axis will be the line M' O", which will be
found to form a right angle with the minor axis 0" W".
The width of the mold at the end M' is found by placing
on each side of M' the distance X Y, taken from the bevel

• Concludedfrom paje 308. Novemberissue.

the length from O' to M' for the altitude of the triangle,

and take the radius of the plan O M for its base ; by con
necting Y with O the bevel is found. Again take the
length of D D for the altitude and place it from K to Z ;
the base of this triangle will be the radius O K of the
plan; by connecting Z with O the bevel is found.
It will be observed that the above methods of deter

mining the bevels are applicable also in determining the
bevels or cuts for a common rafter in roof framing, thus
Rttefrting the contention more than once asserted in these
article:'. In the first of these methods the length of
the rafter, as we may say, was taken and placed from O
to Y, thus determining the rise of the roof and the angle
cut, the run being already known, as from O to M, the
radius of the plan. ln the second method, the run and
rise were made use of to determine the length of the
rafter ; the two methods resulting in the finding of the
same angle cut. The advantage in roof framing over
hand railing, as heretofore stated, to determine the bev
els, is that in the former the run and rise are known,
while in the latter we encounter problems demanding a
geometrical method of solution to determine them, which
makes the science of hand railing appear intricate and
complex.
The problem in Fig. 24 may be considered as such, and

yet, as will be shown, the solution is very simple. All
that is required is to find a level line in the plan and a
corresponding level line in the development. This will
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be clearly understood by comparing Fig. 24 with Fig.
25, which is a perspective of the former, showing every
line and point in their co-relation to one another as the
factors in the development of an oblique plane cut
through an obtuse angle block. The oblique plane is
shown in Fig. 25 at O' K" U M' ; the level line of the
plan is shown at O' W, designated as the directing ordi

nate ; in this instance it stands for the plan of the minor
axis, as previously stated, owing to its being a level line

drawn from the plan center O'. The corresponding level

line in the development is shown in Fig. 25, as well as
in Fig. 24, to be the line O" W", and, as shown, it stands
for the minor axis. Now, if the development is folded
into its true position by revolving on the level tangent

L' M' until the minor axis coincide with its plan line
O' W, as shown in Fig. 25, it is evident that every other

line and point in the development will coincide with its
respective plan lines and points. The line O' K' in the
development will be above its plan line OK; so will be
also the two developed tangents, as shown at K' L' and
V M'. In this figure the oblique plane is so clearly de
fined as to enable us as in common roof framing to take

from it the run and rise to determine the angle bevel.

We find that it has the run of O' O', and the rise of O'
M' in its direction from the line O' W up to the level
tangents L' M'. Therefore, by connecting M', the high
est point, with O', the lowest point, the bevel is deter

mined as at M'. This bevel is designated in Fig. 24 as
the bevel Y, and it was determined in that figure by pre
cisely the same dimensions of run and rise—namely, O
M for the run and C M' for the rise.
The bevel marked Z in Fig. 24 is shown in Fig. 25 to

determine the bevel for the inclination of the plane in

its direction from its side O' M' to its opposite side K' L'.
The run for this bevel, as showh, is from O' to K ; so it
is also in Fig. 24, and the rise as shown from K to F,
which is equal to D D in both figures.
It will be observed that the line D D is made square

to the raking tangent K' L' ; it is shown in its true posi
tion in Fig. 25 at F K. The line F O" in this figure is
drawn square to the side of the block or tangent ; so also

is the base line K O'. It is shown that the lines con
stituting the bevels are drawn square across the tangents

and also square to the face of the tangent. They are to

be applied to the wreath so as to form a square butt joint.

In Fig. 25 they appear exactly as they are applied to the
wreath, and if we consider the position a rafter assumes
in a roof, we find that it corresponds with the position of

the bevels as indicated in Fig. 25.
Assuming the hypotenuse of bevel Y, as shown at

M' O, to represent a rafter, it is here indicated to be placed
square to its ridge pole V M', and that its upper cut or
bevel is for the purpose of fitting it against the side of
the ridge pole. The cut on the end of the rafter when

it is thus in position is shown to be vertical, and so will
the sides of the wreath be vertical after being squared

and placed in its inclined position. The analogy that is

thus shown to exist between rafter cuts and hand rail
bevels, in that it eliminates the supposed mystery usually

atttributed to the latter, ought to encourage all students
to go ahead until they reach the point where it will be
as easy for them to find the bevels in hand railings as it
is to find the cuts in a " lean to " rafter.
In concluding these articles we wish to state that

the endeavor throughout has been to demonstrate the

treatment of combining wreaths in the construction of

continuous rails by means of tangential diversions. As
was shown, the continuous rail spanning the distance
from the newel to the landing rail may be constructed
either in three, four or six wreath pieces, and, if the
workmanship is accomplished with the exactitude due

the science of hand railing, all the pieces may be glued

and bolted together in the shop without the least fear

of having to alter a single joint when being put up in the
building.

Architects for the Carnegie Technical Schools.

The committee on Carnegie Technical Schools at a
meeting held the latter part of October awarded the prize
in the competition for the immense new educational in
stitution to be erected in Pittsburgh to the architectural
firm of Palmer & Hornbostel of New York City. The sec
ond place in the competition was awarded to George B.
Post, also of New York City. In referring to the prize
design, Prof. Warren B. Laird, head of the department
of architecture of the University of Pennsylvania, who
was the advisory architect of the committee throughout
its work, said :
In this design the buildings are grouped about three

great courts which open into one another, and are of
dimensions running into some hundreds of feet, not less
than 200 x 600.
About the principal court will be grouped the admin

istration buildings and the superintendents' offices of two.
of the four schools. At the end opposite the main. en
trance will be placed the School of Applied Design, so
situated as to give a very fine effect to its especially ar
tistic character.
Close by the Administration Building are the head

quarters of the remaining school, that for women, its
building inclosing one of the secondary courts. This
insures a certain separate life and privacy for women
students. The group lies at that end of the plot nearest
the residence section.
The remaining court extends westerly from the cen
tral space, and is surrounded on its three closed sides by
the buildings of the School of Applied Science and the
School for Apprentices and Journeymen. These lie to
ward the valley and railroad fronting on Woodlawn ave
nue. The power house is located on the lower level be
tween the railroad and the shop schools.
The buildings are treated with a simple yet effective
use of brick and terra cotta. They are so designed and
massed as to be beautiful, while expressing, each in its
own way, the purpose for which it is intended. The
architect has been very successful in securing to the high
est degree practical efficiency in his plant without sacri
fice of that character which is usually called the artistic.

The next convention of the Bricklayers' and Stone
Masons' International Union will meet in San Fran
cisco, January 8, 1905.

A Large Warehouse.

The new building now in course of erection on the
block bounded by Washington, Morgan, Warren and Bay
streets, Jersey City, N. J., covers a ground area of 200
x 400 feet, and the total floor area will be 520,000 square
feet. This, it is said, will be greater than any whole
sale building in New York City, and second only in the
United States to the Chicago premises of the firm, Butler
Brothers, for which the new structure is being erected.
The building is eight stories and basement in hight, the
material used in the walls being a light red brick with
banded courses of dark purple brick worked out at each
window line. There will be iron frame automatic wire
glass windows ; automatic closing doors and automatic
sprinklers throughout. The building will be divided1
into three parts by two fire proof vestibule sections,
which contain all elevators, toilet rooms, ventilating
shafts, &c There will be ten elevators of large capacity.
The floors are water proof and built like the deck of

a ship—that is, with a slight pitch from the center to the
walls, along which are copper scuppers leading outside, so
that in case a floor is flooded the water will readily run
off without damaging the floors below. The top floor,
where the offices will be located, has what is known as
" saw tooth " skylights, giving an abundance of light with
no direct sun and no shadow. The roof will be finished
as a summer garden, which will be open to all employees
during luncheon hours. Each employee will have an in
dependent woven steel mesh sanitary locker, and there
will be hot and cold water on every floor, with automatic
electric pump circulating filtered water throughout the
building. There will be a large and comfortable smok
ing room for the men and lounging room for the women
employees, and large well-equipped dining rooms for all
who desire to use them.
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CORRESPONDENCE
Convenient Floor Scraper and Bnrnlkher.
From. Frank G. Oneix, Lincoln, Neb.—The sketches

which I inclose will sufficiently describe a floor scraper
designed by the writer for his own use, also a burnisher
for sharpening floor and cabinet scrapers, which may in
terest many readers of the paper. The floor scraper is
chiefly valuable because of the ease with which it is
managed and the rapidity and efficiency with which it
will do its work when properly sharpened. The fact that
it is pulled toward the operator makes it easy of manipu
lation, and its construction enables one to get a clean
shaving close up to a base board or in a corner where the
ordinary commercial floor scraper is utterly useless.
When fitted with a cutter of good steel and in proper
condition this scraper, Fig. 1, in the bands of a good
workman who is not afraid to "get a move on him,"
will clean flooring as it runs from the mill faster and bet
ter than two equally good men will with any other tools
the writer has ever seen used. This assertion is made as
the result of actual tests within the past year, and as a
result many of our mechanics are now using this simple
device. The handle of the scraper may be made of any
good hard wood, and the cutter is secured by a simple

Fig. 2.—The Cutter.

Fig. 1.— Floor Scraper,One-third Full Site.

file a rip saw square across, and give just set enough so
it will not bind. The more hook I can get to a rip saw the
better ; then the point of the tooth strikes first and square
across the grain just the same as a chisel in digging a
mortise. I have been very busy this summer, but have
plenty of time to write now, for I am lying around with
one foot on the table trying to ease the pain from two
broken and two bruised toes.
Moral. —Get insured, boys, and when the boss cuts you

out the insurance man begins—not full pay, perhaps, but
it eases the mind.

What la a Two-Story Home ?
From C. L. B., Yorktown, Texas.— It the editor will

kindly allow me the space I would like to ask a question
and have the readers discuss it freely in the columns of
the Correspondence department. What is a two-story
house, also a one and three-quarter story and a one and
one-half story? Is a building with 16-foot walls and two
floors under one roof classed as a two-story house? Is
a building with 10-foot walls and an attic designated as
a one and one-half story house? What hight of wall
constitutes a "story?" Is there any standard?

Strength of School Room Floors.
From C. J. C, Troy, Pa.— I am not given to writing

for the papers, but I feel like doing a little talking about
the school rooms shown by " C. A. D." in the August
paper. I have been building for 25 years, and while I
have used some belly rods I have done it under protest,
because a joist or girder is always in two states—the
top is in a state of compression, and the bottom is in a
state of tension. Any rod put under the said timber to
strengthen it, or, in other words, to reduce the tension,
and having for its draw heads or base of action the ends
of said joist, must increase the compression at the top of

Fig. 3.—General View of Burnisher, One-half Full Side.

Convenient Floor Scraper and Burnisher.

round head stove bolt. A piece of heavy saw blade or
cabinet scraper may be used, though a heavier piece of
steel will work steadier and give better results. A dis
carded plane bit makes an excellent cutter if not too
hard. Any good blacksmith or handy mechanic can forge
a pair of cutters similar to the one shown in the illustra
tion Fig. 2 at small expense. It is better to have two or
more cutters ready so as to save frequent sharpening.
Other hollow and round cutters may be made of any de
sired pattern for cleaning hard wood, molding, finish, &c
The burnisher shown in Fig. 3 is made from a com

mon nail punch, ground to a blunt point and mounted in
a turned handle. The hard steel in the ordinary round
cut point nail punch makes the best possible burnisher,

and the point is not only useful for pointing up the edge

of a scraper, but answers equally well for a screw awl,
scratch awl, and other like uses. So far as known, these
two types of tools are original with the writer, but are
not made commercially, and any reader of Carpentry and
Building is at liberty to make them for himself.

Comments on Saw Filing.

From S. F. B., Wellington Ohio.—I would say to " M.
A. R." of Seville, Ohio, that I began filing saws 35 years
ago, and I hold the point of the file toward the point of
the saw. I carry the file handle below the teeth and well
back toward the saw handle. This gives a wide sharp
bevel to the cutting edge of the tooth, and leaves it near
ly square on the back. A tooth filed in this way cuts go
ing down, but comes back easy. I never drag a file back,
but lift it clear of the teeth. Now for the rip saw: I

the timber, and unless a camber or crown is placed in
the center of the timber the rod instead of supporting
the load only tends to deflect the center of the timber, and
is worse than useless as a support to it. When the joist
or beam to be supported comes in a position so that the
belly rod can be carried back to a pin or some other
anchorage independent of the timber then we can
strengthen the beam to the amount of the breaking
strain of the rod or the parting strength of the anchor.
When so employed, however, a rod virtually ceases to be
a belly rod and becomes the same factor as the main
cable in a suspension bridge.
I would suggest that the joist construction of the

room 26 x 30 feet can be made perfectly safe by using
two of what I call knife handle girders, 26 feet long, and
then using three strings of 10-foot joist. The increase in
cost will be but slightly more than the one shown by
" C. A. D." The girders should be constructed as follows :
Take two pieces of 3 x 12 inch stuff 26 feet long and be
tween them place a piece of steel % inch by 12 inches by
26 feet, and then bolt the whole thing together. A 2 x 4
inch scantling should be spiked on each side flush with
the bottom on which the joist may rest. This completes
the girder. I would then use 2 x 10 inch joist, and cross
fur with 2x2 inch stuff for plastering, or if the room
below will admit of it the iron plate may be omitted, and
a 4-inch hollow steel column filled with concrete can be
set on a pier in the cellar. This, I think, will fill the
requirements so far as strength is concerned. Either of
the constructions described is in my opinion better than
any under rod construction.
I might say further in regard to belly rods that their
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efficiency is greatly increased (I think more than dou
bled) by attaching them to the lower edge of a stick of
timber at the ends instead of at the top. I use a wrought
plate made to hook into the end of the girder, and then
bolt up through the stick, the rod and plate forming a
hinge joint, bolted. I use a turnbuckle in the rod. This,
of course, brings the rod in some kind of a cross tie below
the girder.

Dividing a Circle by the Steel Square.
From John L. Shawver, Belief ontaine, Ohio.—In the
January number " Old Subscriber " of Rochester asks
for a rule by which a circle may be divided into any num
ber of equal parts, using the steel square. Divide 360
by the number of equal parts desired, which will give the
angle in degrees. Take this angle on the bevel square, as
noted in connection with my comments on making a five-
pointed star with the steel square, and from any diameter

Dividing a Circle oy the Steel Square.

as the base line secure a new base, using this from
which to secure a second, and so continue to secure new
ones until the circumference is completed. For example,
suppose we have a circle 12 inches in diameter, on which
we desire to describe a 12-sided polygon. First divide
360 by 12, which gives us 30 degrees as the distance be
tween points. Setting the bevel square at 30 degrees, by
aid of the protractor, we proceed as indicated in the ac
companying diagram. If the circumference be very large
one may first make a small drawing, the diameter of
which is a factor of the diameter of the given circumfer
ence, and remembering that dimensions of similar figures
are in proportion, the sides may be secured by the rule of
three.
Geometry and carpentry are closely related, and every

young carpenter or apprentice should take a few lessons
in geometry if he has not previously done so, for it will
be of incalculable value to him in many ways.

Design Wanted for Round Dairy Barn.
From O. G. C, Oklahoma.—Will some of the numer
ous readers of the paper send for publication plans for
a round dairy barn to accommodate 100 cows? There
must be ample passageways, a driveway, granary, root
cellar, milk room, testing room, office and a man's room.

The ground floor is to be concrete,with gutter, stanchions,

mangers, &e. The second floor is to be used as a hay loft.
I would like to have those furnishing plans for publica
tion send bills of material. I am quite sure that
something of this nature will prove equally interesting
to a large number of readers of the paper located in the
Central and far Western sections of the country.

What la a Philadelphia Gutter?
From J. T. H., Washington, D. C.— In answer to

" J. J. D.'s " inquiry as to what is a Philadelphia gutter,
I would like to say that I have frequently heard gutters
specified and seen specifications written, " Put the gutter
in Philadelphia style." This means that where the
straight creases of the standing seam roof, having a good
pitch, connect with the cornice or gutter, instead of be
ing connected with a flat seam and soldered, they are
connected to it by means of a standing seam, which is
flattened down midway between the two standing seams

in the end creases, so as to allow the water to flow
freely into the gutter at the center of each course. Of
course, this standing seam must be at a hight which will
not allow the water to flow over at the edge of the
gutter or cornice before it can take it into this standing
seam. What is the reason that the architect did not
tell "J. J. D." of what a Philadelphia gutter consisted,
since he specified it?

Floor for a Second-Story Piazza.
From C. A. Waoner, Port Jervis, N. Y.—In answer to
the inquiry of "A. M. F.," New York City, which ap
peared in the September issue of the paper, I would
state that I built some two years ago a piazza of the
kind to which he refers, and a brief description of which
may not be without interest to the readers of the paper :
The piazza was 11 feet 4 inches wide by 26 feet in length,
and had a fall of 1 inch to every 4-foot run. In the first
place, I secured the very best of white pine flooring 1%
inches thick with 2-inch face, and placed it out in the
sun an entire day for the purpose of airing it. I took
good care of it that night, and the next day I repeated
the operation, and began to use the flooring about 9.30
in the morning. When I laid it I treated it to a coat of
good paint made of Jewett's white lead, and just thick
enough so that it would spread with a flat 2-inch brush. I
gave the grooved edge of the flooring a good coat of lead,
and at the same time treated the tongued edge in the
same way, while filling all the surfaces, nail holes in
cluded, proceeding in this manner until the entire floor
was laid. I would state that all flooring laid should be
painted the same day or before any dew .or moisture
has an opportunity of falling upon it. I gave the whole
floor three coats of paint when completed. The corre
spondent will find this a good Al job. but he must follow
out instructions, even though he may find it a rather slow
and tedious operation. In order, however, to have the
job give satisfaction, he must not be content to give " a
lick and a promise," and say : " Well, that will answer,"
as I have seen and heard in connection with some jobs.
l would advise no ceiling overhead, but the surface of
the floor beams. The latter can be chamfered if he so
desires.

Plans Wanted for Two-Story Barn.
From W. E. M., Fairmont. W. Va.—l would like to

see published the plan of a barn 25 feet square and two
stories in hight, with about 5 feet of one side under
ground and the main entrancce as shown in the sketch.
I want provision for two box stalls and the other half

Plan Wanted for Two-Story Barn.

for wagons and buggies. The barn will be located be
tween two streets.

Shingling Around a Chimney.
From G. H. B.. Eliot, Maine.— In the article from " J.

E. R." in regard to " Shingling Around a Chimney " I
can say that I do not like his way of doing the work at
the lower side marked B on his drawing. I should put
the tin outside the shingles. If he puts a course on top
there is nothing to prevent water following the nails
through and leaking. In this section we never use tin—
always lead or copper— and we always leave the hole
for the chimney, the mason putting in the lead before we
shingle, which, we think, is the best way, as it can then
be made perfectly tight.
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Farther Comments on Day's Work for a Carpenter.

From Morbis Lunger, Newark, N. J.—If the editor
will be so kind as to allow me half as much
space as was allowed L. Jerome Almar in the
October issue, I shall be very thankful, for I think
the comments on what constitutes a day's work for a
carpenter deserve a reply. The correspondent admits
that times and conditions have changed, also methods,
but does he expect the man, the carpenter, to stand still
while the world goes on and passes him by ; has no car
penter the right to enjoy better conditions than he did
years ago? When I say better conditions I mean that I will
take $4 per day and eight hours' work for mine, against
his old-time $10 per week and sunrise to sunset. Again
he says, " let us go back a generation." Note what they
did a generation ago and ask yourself if you would wish
to do the same. For myself I answer, No. Has any
reader of this paper ever known of men going on strike
because the sun went down, whether it was the last nail
or the first? I would like very much to know how high
was the staging from the ground from which the men
used to throw the hatchets and jump. I think a very im
portant item has been omitted. It was very nice to jump
in and help Jack out when he spoiled the door, but I
have done tricks of that kind, and within two years ago.
As for " Charlie "—well, Charlie must be a star to tie

up a job because he quits, and the foreman must be a
good one to let any one or half a dozen men tie him up
as our friend has stated may be the case. That fore
man would not last long around these parts. I might
continue along this line and pick our good friend's letter
to pieces, but no, let it rest here, as the old saying is
" enough is enough, but too much is a hogs' nest."
What has made the men of the present time independ

ent and indifferent? Do not the readers think the boss
is somewhat to blame? I do, because I have been there;
I have driven the business from both ends. How often
does the boss meet the architect and be told by the lat
ter that he is a little too high on certain plans. " Is that
so," says the boss ; " I should like to have that job."
" Well," says the architect, " how much can you come
down? John Jones bid so much, and if you can come a
little under his figures the job is yours." The contractor
turns the matter over in his mind and thinks to himself,
"Well, if I do take it at that price I will drive that
bunch of carpenters for all they are worth. Yes, I will
do it for the price." Jim, the foreman, poor fellow, starts
the job on Monday—the boss wants the first payment on
Tuesday, and keeps telling Jim that he is losing money
on the job, that he only took it in order to keep the men
busy, and every time he comes on the job he jumps on
Jim to rush and drive that bunch through (why don't he
do it himself). Poor Jim, I know how much he likes it,
because I have been there, and I am there at present,
but thank goodness the conditions are far better than in
connection with any of my former jobs. Our good friend
" L." asks the question, "Is be right?" Well, he may
be, but— .
I take it for granted that " L." is a contractor and

trust that he will not be offended when I say I have no
doubt he is just a little mixed. I also trust he will not
be offended at the way in which I have criticized, as in
his letter he called for remarks on the part of the read

ers. In the latter part of his letter he gives the union
a rap (from a boss, of course), and tells of the jack legs

and men not worth their wages. Now, before the union

came the contractor paid any old price. If one man re
ceived $3 per day and some one came along for $2.50, he
got the $3 man's job, and when it was required to work

overtime the men got nothing for it. The statement is
made, " Next came the demand for shorter hours ad lib
itum," or at pleasure—but no ! only at such times as
trade conditions would permit of the demand, and success

did crown the efforts deo gratias.

Now a few words more to the young men and I am
done. Strive to be good mechanics ; do your work well

and do it but once; take an interest in your work; keep
your eyes open ; don't be afraid to ask questions, and do

not bother figuring out how big the tool chest should be

to require three or four men to carry it, or see how many

doors you can fit or spoil in a day ; above all things, do
not carry a black bottle with you at work (with apology
to " L." and his black bottle) ; and do not carry arms in
times of peace.
I trust the correspondent will pardon me if I have

given offense, for I hope the few lines I have written will
be taken in the same kindly spirit as I have taken his.
Volenti non fit injuria.

From G. H. B., Eliot, Maine.— 1 think the article in
the October issue of Carpentry and Building from L.
Jerome Aimar calls for some comment, and as I am
a reader of the paper I take the liberty to present a few
remarks. He writes of what consists of a day's work for
a man, and says " Is it any wonder " when we tell a
fellow like this that we have carried on the roof of a
barn from 25 to 30 bunches of shingles, 250 to the bunch,
perched ourselves down beside them and nailed them on
the roof one at a time. I say is it any wonder he thinks
we are giving him ghost stories? He does not say he
nailed them on in ten hours, but by the way he writes
he evidently wants the readers to think so. I hardly be
lieve, however, he will convince us that such is the case,
at least any one of us who knows anything about the
work. I know one at least who will be found skeptical,
as I have laid too many shingles and have laid them with
too many men, and smart ones at that. I have been on a
job at 7 in the morning and worked until 9 at night, and
will say for the benefit of the young carpenters who may
have read the article referred to that the chances are
against their ever getting so that they can lay ten
bunches in a day. If they do, and I am talking of new
solid work—no hips or valleys—they can go from their
job satisfied that they have done a good day's work, even
if they have not attended strictly to business from 7 in the
morning until 6 at night. They will also find that by
far the larger number of the men with whom they work
won't lay more than eight and some even less, if they do
their work as well as it should be done. It has been my
experience that when a man is found who has ever done
such a big day's work, he always did it in his younger
days. I have never found one who ever knew any who
did it, although I have been with many who have known
of such a man and worked with him, but all such things
appeared to have passed from every mind but his own.
I will say in regard to a day's work in this section
(Maine, New Hampshire and parts of Massachusetts
where I have worked) that 2000, or eight bunches, were
considered a good day's work of nine hours, although
some, however, could lay more, but I have found they
were the exception, not the rule.
I would like to ask the readers if they have had

trouble with shingle nails rusting off before the shingles
were much worn. I have found a number of roofs with
the nails rusted and the shingles blowing off after
being laid three or four years, something we do not find
with work done 25 years ago. I have taken off shingles
that had been laid 25 years where the nails were good
for 25 years more. Can any of the readers tell the cause
of so much rust?

Finding Capacities of Tapering Tanks.
From G. A. W., Vandegrift, Pa.—Replying to " B. W."

of Long Island. N. Y., I will give a rule for finding the
capacities of tapering tanks which I trust will be of in
terest to him. Reduce all dimensions to inches and find
the volume in cubic inches ; divide this by 231, the num
ber of cubic inches in 1 gallon. The rule for finding the
volume is as follows : Add together the areas of the upper
and lower ends—that is, the top and bottom of the tank—
and the square root of the product of the two areas ; mul
tiply this sum by one-third the altitude.

Making Division Wall Sound Proof.
From H. S., Indianapolis, Ind. — I have just had built

a double house, using a double row of studding for the
division between the two portions of the building. The
tenants moved into one side of the house on the 14th and
into the other side on the 20th, but already I have had
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complaints that the division wall is not " dead " ; that is,
one tenant claims that conversation can be easily heard
on the other side of the wall. The contractor assured me
that the double row of studding arrangement would pre
vent sound passing through, but such appears not to be
the case. I am now planning another double house, and
would like some of the practical readers to tell me the
best method of deadening a wall without building it of
brick.

-Comments on Various Topics by An Interested Reader.
From C. B. L., Yorktoum, Texas.—It is some time

since I sent anything for publication in Carpentry and
Building, and now that I have the opportunity I will
tell the editor how well pleased I am with the paper.
I like to see it maintain the high standard of excellence
which it has done for so many years and which ranks it
among the best published. I certainly enjoy reading the
letters from the various correspondents of the paper ask
ing for or giving information on different subjects, to
gether with the criticisms wnich are steadily forthcom
ing. If the editor will kindly allow a western Texan
& little space I will offer a few comments. The article
submitted by L. Jerome Aimar in the October issue,
on " What Constitutes a Day's Work for the Average
Carpenter? " is, in my estimation, O. K., and I would
like to hear more from conservative old time chips, each
speaking from his own standpoint and as he has been

obtaining an expression of opinion regarding the con
struction described. The floors are about 18 inches from
the ground, and the walls are laid perfectly tight. Some
of the timbers are hemlock, and my experience teaches
that hemlock is short lived in damp, dark places. If I
was doing the work I would have plenty of light and
air. What say the readers?

Solutions of Problem In Roof Framing;.

From W. H. H., Saranac Lake, N. Y.—In answer to
the inquiry of " A. S. W.," Shawnee, W. Va., which ap
peared in the October issue of Carpentry and Building
I send a sketch, Fig. 1, showing a roof plan, which may
be of interest to him. The hips may be changed to the
dotted lines at the octagon corners, as shown in the
sketch, if desired. If the idea indicated by the drawing
is carried out I believe it will make a very pretty roof.

From W. L. K., Mt. Carmel, III.—I have been a reader
of Carpentry and Building for many years and have al
ways been well pleased with it. I take an interest in all
that appears in the columns and avail myself of this op
portunity to reply to the inquiry of " A. S. W." which ap
peared in a recent number of the paper. If I were to
frame this roof I would first put up four hip rafters and

Fig. 1.—Diagram Submitted by " W. H. H." Fig. 2.—Method Suggestedby " W. L. R "

Solutions of Prohlem in Roof Framing.

taught by long experience ; then we can come to a ver

dict more easily.
" Are Mill Men Getting Careless? " Well, the " Wan

dering Wood Butcher's " idea is all right, as he outlines
it in the September number, but it seems to me that pome
of the correspondents began kicking before they were
spurred. The agitation of this subject should be kept up
and thoroughly discussed until we can find some way
to influence careless saw mills so that they will turn
out better work for us.
" Blue Hand Saw " and " Apprentice Carpenter," in

the August and November issues respectively, are cer
tainly all right and ought to have come out and made
their speeches sooner. I don't want to repeat what they
already said, but think it is perfectly proper for good
mechanics to post one another in regard to good tools.
There are very few small town hardware dealers who
keep good tools in stock but the " keen cutter blue brand,"

and not all good workmen can live in large cities where
good tools are to be had. It is not too much to say that
many carpenters do not know where to get a good tool
or how to call for it. If I may be permitted I would add to
the list of good tools sucn names as Fale's patent plane,
Buck Brothers' chisels, Russell Jennings' auger bits,

Germantown hammers, &c Let us hear from some of
the other readers, for there is now plenty of time to
write letters to the editor, as the evenings are lengthen

ing and we can employ the time to good advantage.

cut the common rafters to them. The hips indicated by
the dotted lines in the plan Fig. 2 should be 2 x 8 at
least. I might mention in this connection that I always
use a template in laying off jack rafters. The plan which
I send is to a scale of 1-16 inch to the foot and the rafters
have a 12-inch run to a 12-inch rise.
While I am on the subject I wish to say a few words

about " rafters." One can see from a glance at the plan
that the highest point is 13 feet. Multiply 13 by 17 and
dividing by 12 will give the run of the hip rafters —in
this case 18 feet 5 inches—which is also the length of the
longest common rafter if it goes to the crown. Multiply
18 feet 5 inches by 17 and divide by 12, which gives 26
feet 1 inch as the length of the hip rafters. In order to
obtain the length of the common rafters multiply the
run 8 feet by 17 and divide by 12, which gives 11 feet 4
inches. Next, to obtain the length of the jacks, deduct
twice 17 inches (the rafters being 2 feet on centers),
which is 2 feet 10 inches from the common rafter. From
each succeeding jack deduct or add for the next shorter
one 5 feet 8 inches in order to obtain the length of the
combination jacks. This will give the length of all the
rafters without a drawing or a square. Always deduct
for hip and valley rafters and ridge boards.

Porch Floor Construction.
From S. F. B., Wellington, Ohio.—My attention has

recently been drawn to certain porch floors, and I desire
to lay the matter before the readers with a view to

Should Roofing Tin Be Painted on the Underside »
From S. F. B., Wellington, Ohio.—I would like to ask
the readers of the paper for an expression of opinion
regarding the following matter : I lately noticed three
large porches, the roofs of which were covered with tin
painted on the underside and laid on tarred paper. I
claim that the acid and gas from the paper will eat out
the tin and render it of short life.



CiEPENTRYANDBUILDING,
DlCeMBKB,1904. 351

WHAT BUILDERS ARE DOING.

REPORTS
from leading centers of the country indicate

a considerable degree of activity in the building line,
the volume of business making a very favorable com
parison with the corresponding period of last year. In
fact, the reports since our last issue show very few sec
tions where the amount of buildiug in progress is less than
it was at this season in 1903. Of course where strikes
have been in progress it is natural to expect a falling off
in operations, but taking the country over the showing is
most gratifying and strikingly indicates the impetus which
has been given to this branch of industry.
At the present time there is perhaps less disturbance

in the labor world than for some time past, although here
and there men are out on strike, but not to an extent suf
ficient to seriously hamper building operations. The feel
ing with regard to the future is hopeful and it is expected
that with the opening of spring there will be a marked re
vival, more especially in those sections where labor dis
turbances have tended to hold back more or less work.

Chicago, 1ll.

The expansion in building operations noted for some time
past continues on a constantly increasing scale, and the
year is likely to be notable in the amount of new struc
tures, alterations and repairs which have been completed.
Figures covering operations for the month of October make
a better showing than for any corresponding month in the
past 12 years, but it is quite natural to expect that in the
two years prior to the opening of the World's Columbian
Exposition there would have been more than the usual
activity in the building line, and it is here that the record
exceeds that of the month under review. For October of
the current year permits were issued in the city of Chicago
for the construction of 707 building, having a frontage of
21,395 feet and estimated to cost $4,703,550,while in Octo
ber of last year permits were issued for 568 buildings, having
frontage of 21,030 feet and involving an estimated outlay
of $3,840,170. If the rate of increase continues until the
close of the year the figures will make a most favorable
comparison with any recent 12 months. It is, of course,
possible that more or less of this work in the way of new
buildings is a reflection of the long period of inactivity
growing out of the protracted strikes which occurred a few
years ago. It might be interesting to state in this connec
tion that the greatest amount of new work projected during
October was in that section known as the " South Side,"
where 263 building were commenced,having a frontage of
9340 feet and estimated to cost $2,436,200.
The Chicago Architects' Business Association has re

cently elected the following officers for the ensuing year :
President, William W. Clay ; first vice-president, Fred. Ahl-
schlager; second vice-president, J. T. Fortin ; treasurer, S.
A. Treat ; secretary, Charles R. Adams.
The Illinois Chapter of the American Institute of Archi
tects gave its annual Thanksgiving dinner in the Artists'
Club room in the Art Institute on the evening of November
14, prominent among the guests being officers of the Art
Institute, the Municipal Art League, the Chicago Society
of Artists and the Chicago Architects' Business Association.

Cleveland, Ohio.

The city has been the scene of unusual activity in the
building line during the past season, and at present the
volume of operations is of liberal proportions. In fact, the
amount of work projected during the month of October was
largely in excess of that for the same month last year, the
increase being in the neighborhood of 100 per cent. Accord
ing to the figures of the office of Building Inspector Dooley
there were 430 permits issued for the erection of building
improvements estimated to cost $811,820, while in October
last year there were 329 permits issued for the erection of
new buildings, repairs, alterations, &c, estimated to cost
$422,225.
From January 1 to November 1 of the current year

there were 3352 permits issued for building improvements,
estimated to cost $5,841,955, as against 2896 permits for
building enterprises, involving an estimatedoutlay of $5,788,-
651, for the corresponding period of 1903.
Real estate men and builders are looking for great activ

ity next spring, which, it is expected, will exceed anything
in the past few years. With the rcpidly increasing growth
in the city's population dwelling houses and apartment
houses are going up in all sections. Hundreds of people are
building their homes,and this building is general, not only in
Cleveland, but in all the outlying places, such as Glenville,
Collinwood and Lakewood.
Secretary Roberts of the Builders' Exchange is sending

out a folder giving someof the leading points taken from the
annual report of the Board of Directors, and which are of

more than ordinary interest. Among the statements is one
with regard to the growth of the exchange in the last four
years, the figures showing that in November, 1898, the
membership was 149, and in November of the present year
it was 350. The annual address of President William H.
Hunt, on "The Possibilities of Cleveland in the Develop
ment of Municipal Art," delivered before the exchange on
Monday evening, November 14, has been issued in pamphlet
form and is being distributed among those likely to be in
terested.

Houston, Texas.

The contractors, material supply dealers and others
closely associated with the building trades have recently
held several meetingswith a view to forming a Builders' Ex
change, and on October 18 they formally organized with the
following officers for the ensuing year : President, W. W.
Willson ; vice-president, C. C. Wenzel ; treasurer, E. Y.
Hartwell, and secretary, F. F. Arnim.

Kansas City, Mo.

The volume of building operations continues to show a
marked improvement over corresponding periods of last year,
and the record for the month of October is no exception in
this respect. According to the figures issued from the office
of Superintendent of Buildings S. E. Edwards there were
445 permits issued for building improvements having a
frontage of 6436 feet and estimated to cost $1,036,430,which
is an increase over October of last year of 64 in the number
of permits issued, 2333 in the number of feet frontage and
$248,290 in the value of the improvements projected.
The number of frame buildings for which permits were

issued during October of the current year was 183, estimated
to cost $383,050, while for brick buildings 51 permits were
issued, calling for an expenditure of $565,300. The total
for October is considerably in excess of the corresponding
month in any recent year.

Lincoln, Neb.

Business conditions continue prosperous in the building
trades and the total volume of operations for the year in
the city and suburbs will aggregate not less than $1,000,000,
fully 60 per cent, of which is residence building. All the
leading builders are contracted ahead for the entire winter,
which assures plenty of work during the cold weather and a
probable renewal of the existing trade agreements for next
year.
The most harmonious relations continue to obtain be

tween the master builders and the trades, and there is no
reason to look for any friction in ihe future. The present
regime is largely " open shop," and it is possible that the
question of " open vs. closed shop " will enter largely into
the renewal of trade agreements this winter. Some of the
leading builders have become converts to the closed shop
idea, because of the unfair competition of a sporadic char
acter caused by the influx of outside contractors who come
into the city for the season, camping in tents, bringing in
their workmen and working long hours at a low wage, and
interfering directly with home contractors and journeymen
alike. It is contendedby the unions that the closedshopwould
enable the contractors' organization to successfully handle
this difficulty, and the seriousness of the evil may induce
the trial of the remedy prescribed by the unions.
The city of Lincoin has recently let contracts, aggre

gating $61,000, for the installation of a municipal electric
lighting plant, which is expected to be in operation by
September 1 next, and the prospect of substantial appro
priations from the incoming Legislature for State buildings
makes our local contractors feel hopeful for the coming
year. While building conditions continue good, there is no
demand for mechanics, the local supply being sufficient for
all purposes, and transients are advised to stay away from
Lincoin.

Los Angeles, Cal.

The total volume of building undertaken during the
month of October was in excess of $1,100,000. This is
considered a very good showing, especially for a season
when there is usually a slight reaction in building ac
tivity. The demand for new residences is brisk and a
large number are now in course of operation. The most
notable buildings undertaken during the past month were
one eight-story brick structure, to be erected at an esti
mated cost of $250,000, and a four-story brick building
to cost $60,000. Arrangements have now beenmade for an
early beginning on the new Los Angeles federal building,
which will involve an outlay of approximately $1,000,000.

New York City.

There is very little in the local business situation to call
for comment. Matters are moving along in about the same
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quiet manner as heretofore, with an occasional ripple on the
surface caused by slight disaffection here and there of some
branch of labor. The amount of work projected from week
to week continues to show a shrinkage in the Borough of
Manhattan as comparedwith last year, but this is more than
offset by the greatly increased activity above the Harlem
River in the Borough of the Bronx. Since the first of the
vear the value of the building improvements in the Borough
of Manhattan is placed at $64,900,000,as against $67,220,000
in the same period last year, while in the Borough of the
Bronx the value of building operations is estimated at $19,-
127,000, as against, in round numbers, $6,000,000, in the
same time in 1903. The value of the alterations and repairs
in the two boroughs was practically the same in Loth years.
In the Borough of Brooklyn the record is very decidedly

in advance of the same time last year. Up to the middle of
November permits were issued for 4892 buildings, estimated
to cost $33,231,175,while in the same period of 1903 there
were permits issued for 3419 buildings, to cost $20,943,192.
So long as present conditions obtain in the labor world there
is not much hope of any decided increase in building activity,
but it is expected that the coming spring will witness a
revival all along the line and that some effort will be made
to compensate for the protracted lull, which has resulted
in a dearth, so to speak, of flat houses and apartments.

Oakland, Cal.

During the month of October the total amount of the
building contracts filed in Oakland and adjacent towns
amounted to $367,137. Of this amount $285,458 was for
frame construction, $74,741 for brick construction and
$6938 for alterations. The principal contracts let during
the month were the two for the State University in Berke
ley, one being for $40,876 and one for $20,600. During the
entire summer building in Oakland, Berkeley and Alameda
has been very actice, there having been 1571 new residences,
flats and cottages constructed in Oakland alone.

Philadelphia, Pa.

An appreciable increase in building operations has been
noticeable during the month of October, this being due in
large measureto the number of two and three story dwellings
which are being put up in considerable numbers in the sub
urban districts of the city. As compared with a year ago
the volume of business has been somewhat larger, both as
regards the number of permits issued and the value of the
improvements projected. According to the report of the
Bureau of Building Inspection for the month of October
there were 869 permits issued, covering 1390 operations,
estimated to cost $2,143,785,while for the same month last
year there were 712 permits issued, covering 1063 opera
tions and involving an estimated outlay of $1,843,605.
Out of the total of a trifle over $2,000,000,a little more than
$1,200,000 is accounted for by 600 operations covering two
and three story dwellings. Alterations and additions called
for practically $300,000; manufactories, $157,000, and
stable and carriage houses, $65,000. The greatest activity
was in the Twenty-second, Thirty-fourth and Thirty-sixth
wards.

San Francisco, Cal.
During October 414 permits for building operations were

issued from the City Architect's office, the improvements ag
gregating $1,721,166 in value. The permits in question pro
vide for 161 new buildings, of a total value of $1,593,066.
and 47 cases of alterations, the estimated cost of which will
be $90,640. Under free permits, of which 206 were issued
during the month, work is to be done aggregating in cost
$37,460. The month showed a slight decrease in the volume
of building contracts entered into when compared with
previous months of this year, but when compared with for
mer years the month of October, 1904 stands well to the
front with a total of $1,398,524,classified as follows : Frame
construction, $800,614; brick, $522,590; alterations, $75,-
320.
The architects are less busy than at any time this year,

although the new work is generally of a better class. The
Columbus Savings and Loan Society will build a bank build
ing on the northeast corner of Montgomery and Jackson
streets, to cost $50,000, in accordance with plans by Meyer
& O'Brien. It is expected that the transforming of the
Bishop Block, on Market street, into the Monadnock office
building will begin about December 15. E. W. Crellin has
had plans madeby E. J. Vogel for a six-story iron and brick
building on the south side of Mission street, 100 feet ease
of Fourth street, on a lot 25 x 100 feet. It will be a busi
ness structure, and its entire front will be of glazed brick
and plate glass. On the ground floor will be a store.

Seattle, Wash.
The number of permits issued in October numbered 680,

with a total valuation of $371,935. During October, 1903,
the total value of the building permits was $389,614, thus
showing a slight falling off during October of this year ;
but this is more than offset by a substation for the municipal

electric plant, to cost $23,000, which was begun during
October, but for which no permit was taken out. Building
throughout the city shows a natural falling off at the ap
proach of winter, though on the whole builders do not an
ticipate a very quiet season. The architects report that
more plans are now being drawn than was the case a year
ago, and that the character of the work under contemplation
is of a better grade.

Notes.
It is reported that at Ambler, Pa., the demand for houses

is far beyond the supply, and that in other towns along the
Northern Pennsylvania Railroad much the same conditions
exist. It is thought that next spring and summer will see
a decided revival in building operations all along the line.

Contractors and builders of Zanesville, Ind., are much
pleasedwith building conditions in that place, as the amount
of work already executed and in progress is in excess of
that of any corresponding period for some time past. Not
only are the number of contracts of last year exceeded,but
the quality and style of the buildings excel those of the past.

Lansdale, Pa., is at present enjoying something of a
building boom, there being a large number of houses under
way and in contemplation. During the past three or four
years comparatively little has been done, owing to the high
prices of materials, and the present activity is most welcome
to membersof all branches of the building trade.

Lancaster, Pa., is the scene of a considerable degree of
activity in the building line this season, and mechanics in all
branches are reported to have plenty to do. In the Seventh
Ward alone 40 dwelling houses are being erected, these being
intended largely for the homesof workingmen. Several large
business buildings are in course of construction and the out
look is most encouraging.

What might almost be termed a boom in building is at
present in progress in Uniontown, Pa., where buildings now
in course of erection or just completed represent an outlay
of something like $1,000,000. Improvements in progress are
of a varied character and include business structures, private
residences, school houses, hotels, a Salvation Army building,
railroad station and a new building for the Standard Wood
Fiber Plaster Company.

During the month of September there were issued from
the officeof the Inspector of Buildings in Washington, D. C,
339 permits for building improvements to cost $489,190.The
permits covered 47 brick dwellings, costing $288,700, and
29 frame dwellings, costing a trifle over $32,000. In addi
tion there were among others two apartment houses, three
brick and one frame church, three warehouses, two office
buildings and two stores.

According to the report of the Department of Public
Safety of the city of Rochester, N. Y., there were issued dur
ing the month of September permits calling for building im
provements estimated to cost $183,296, as compared with
$179,223 in September of last year. The total for the nine
months shows the building improvements to have involved an
estimated outlay of $2,791,855,while in the nine months of
last year the value was placed at $1,458,128, thus showing
an increase in favor of the present year of $1,333,727.

In the opinion of builders in Waltham, Mass., there has
been no year since the panic of 1893 when there has been
such a boom in building operations as has been evidenced
since the beginning of 1904. Much of the activity is due
to the opening of several large estates within easy access
of the business section. The aggregate cost of the dwellings
in progress or completed is said to be in the neighborhood
of $150,000. The Waltham Hospital Ward for contagious
diseases, now in the course of erection, will cost about
$25,000, and projected buildings, for which land has yet to
be broken, will add at least $50,000more.

According to the figures of Building Inspector Robert
Wilson of Denver, Col., there were issued during the month
of September 203 permits for building improvements costing
$297,685, as against 173 permits for building improvements
costing $369,790 in Sept»mber of last year. Of the total
for Septemberof the current year 102 permits were for brick
dwellings costing a trifle over $203,000, while 13 were for
apartment houses, costing over $40,000; 1 was for a school
house costing $20,000,and 12 were for frame dwellings cost
ing about $6000.

The master builders of Yorkshire, England, have re
cently initiated a movement to avoid strikes and lock
outs, proposing that all disputes be submitted to a Board

of Conciliation and Arbitration. Yorkshire bricklayers

and masons largely favor the proposal, but the Yorkshire

branches of the Amaigamated Society of Carpenters and
Joiners have expressed their disapproval of the scheme
by a majority of 1595, only 312 voting in its favor. The
decision, however, is not regarded as final.
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LAYlNG OUT ClRCULAR ARCHES lN ClRCULAR WALLS/— XXll.
By Charles H. Fox.

WE
now come to the groined annular and .radiant forms the soffit of the radiant arch constitutes a groin,
arch, the soffit of which is comprised of the sur- the plan of which is given in O' V B and J V I of Fig.

face of an annular and radiant arch, the intersections 214. A portion of the two soffits is cut away, so to
of the surfaces forming the curves of the groin. The speak, as, for instance, O' V J, which belongs to the an-
reader who has closely followed the explanations already nular arch, is cut away and in its place is substituted
given relating to the radiant arch is now acquainted a portion of the radiant arch. In the radiant arch a por-

Fig. 214.—Plan of GroinedArch.
Fig. 215.—Orthographical Projection of Outer
Cylindrical Face of Arch.

Fig. 216.— Showing Joint Lines of Annular Arch.

Fig. 217.—Orthographical Projection of Inner Cylindrical Fac9
of Arch.

Fig. 221.—View of the Finished Keystone.

Laying Out Circular Arches in Circular Walls.

with the manner in which the soffit of the arch in ques
tion may be generated. We will, therefore, confine our
remarks to an explanation of the manner of generating
the soffit of the annular arch. In Fig. 216 let N N' rep
resent the diameter and O the center of a semicircle,
N E N', contained in a vertical plane passing through the
vertical axis projected in O of Fig. 214. If now the semi
circle be revolved around the vertical at O it will gen
erate the soffit of the annular arch. The intersection
of this surface with that of the conoidal surfacee which

• Copyright, 1002.by Charles Horn Fox.

tion, O V B, is cut away and in its place a portion of
the annular arch is substituted. The same remarks apply
to the portions J V I of the annular and I V B of the
radiant arches.
To find the plan of the curves of the groin let P A E F

of Fig. 214 represent the outer and P'QeL the inside
face curves of the wall. Let A F represent the opening
at the outer face. Then A Q and L F represent, respec
tively, the elements which belong to the soffit of the
radiant arch at the springing line, the elevation of which
is given in P G of Fig. 215. The directing curve of the
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soffit is an ellipse, of which A F of Fig. 214 is the major
and 0 E of Fig. 216 the semiminor axis. This under
stood, divide the semicircle of Fig. 216 into the same num
ber of equal parts as there are arch stones in the annular
arch—in this example seven. Draw the joint lines B 1,
.C 2, &e., as for the similar projections at a right arch.
Now square with the diameter N N', draw B B', C C',
&c Then, with O of Fig. 214 as center and O N, O B',
O C, &c, as radius, draw the arcs N B, B' S, C T, &c
Divide the opening line A F into parts proportional to
the divisions N B' C, &c, of the diameter line of Fig.
216 and join these points with the plan center O. This
gives the plans of the elements which belong to the soffit
at the joints of the radiant arch and correspond to those
projected in B' S, C T, &c, of the annular arch. The
"elements projected in the points B, respectively of Figs.
215 and 216, intersect in the point S of Fig. 214. This
is, therefore, one point through which the curve plan of
the groin passes ; T U and V are other points found in
a similar manner, the point V being that of the highest
point in the groin.
Joint surfaces in the radiant arch will, of course, be
similar to the corresponding surfaces of the radiant
arches heretofore shown. If plane surface joints are
substituted instead of the winding surface ones the sim
plest method will be to make the surfaces normal to the
center points of the right line elements, as that pro
jected in B S, S' S,CT,T c, &c, of Fig. 214. The method
toy means of which the normals may be projected has

arch. From the explanations already given the reader

will have no difficulty in setting out and cutting this
form of arch. For a complete explanation of the methods
by means of which the stones, &c, which belong to the

annular arch may be formed we would refer our readers
to " Domes, Their Construction," &c, by the author of this

work.
4-■~»

Metallic Window Frames.

The protection of the more seriously exposed window

openings in the congested district of a city must be a

part of any plan for the elimination or the lessening of

the conflagration hazard. No building, however well con

structed, can withstand or check a spreading fire unless

its exposed windows are effectively protected. The Balti
more conflagration proved that beyond a doubt, says In
surance Engineering. As a barrier to flame, the ordinary

glass window is absolutely of no value. It is readily
cracked by heat or broken by flying objects, hose streams,

&c The ordinary wooden window frame and sash fur
nish just so much more fuel for a fire.
The danger of unprotected windows early attracted

the attention of underwriters, who for years advised as

a remedy shutters made like the regulation tin clad door.

Thin sheet iron shutters have also been used. Shutters
of the double battened, tin clad type are still recom
mended. Apparently the idea of getting rid of the com-

Fig. 218.—The Triple Springer.

J
Figs. 210and 220.—RepresentingGroin Stones.

Laying Out Circular Arches in Circular Walls.

I'Mg.222.—One of the Stones
of the Annular Arch.

been fully explained in preceding diagrams, therefore a
repetition is unnecessary. The joint lines B 1, C 2, &c,

"of the annular arch, Fig. 216, in the revolution of the
vertical plane around the axis O, Fig. 214, will describe
zones of conical surfaces similar to the surface of the
joints in a hemispherical dome, the vertices of which will
be on the vertical axis through O when these joints pro
duced intersect it. In the revolution of the vertical
plane the vertical lines 1 1', 2 2', &c, of Fig. 216 will
describe cylindrical surfaces, having the same vertical
through O, Fig. 214, for their common axis, and the hori
zontal lines, as 1 6, 2 7, &c, will describe zones of circles,
thus completing the bounding surfaces of the annular
arch.
In Fig. 215 is shown an orthographical projection of

the outer cylindrical face, together with the surfaces of
the soffits of the annular and radiant arches and their
intersection which form the groins. In Fig. 217 is shown
a similar projection of the inner cylindrical face, to
gether with the projection of the vertical plane of Fig.
216, which contains the direction of the annular arch.
In Fig. 218 is shown a representation of the triple
springer, the bottom joint section of which is given in
F G H I of the plan. Figs. 219 and 220 are representa
tions of groin stones, the plans of the soffit surfaces of
which are given for Fig. 220 in k j S f g t k of Fig. 214
and for Fig. 219 in I m U i h T I of Fig. 214. In Fig. 221
is shown a representation of the finished keystone. In
Fig. 222 is shown a stone of the annular arch, the plan
to " Domes, Their Construction," &c, by the author of this
plan.
All the horizontal lines of the surface bounding the

groin stones are projected in their true dimensions at the
plan. Having found the horizontal projections of all
the lines bounding the groin stone considered, the true
dimensions of all the surfaces by which it is bounded
may be found from the projections of Fig. 216, together
with the developments made as directed in preceding
figures for the similar constructions, &c, of the radiant

bustible trim of windows was not thought of until the

invention of wire glass. The adoption of wire glass as a

substitute for fire shutters made a stronger window frame

and sash necessary ; moreover, to use wood or any other

combustible trim would be absurd.
Thus came into prominence the subject of metallic

window frames, without which wire glass would be value

less as a fire retardent. Metallic window frames combine
lightness and strength, durability and rigidity. The use

of metallic sash is not limited to windows in exterior
walls. It is especially adapted to skylight construction,
and must be used wherever wire glass is employed to re

tard fire. Partition walls for dividing up rooms of large

area may be constructed in a manner similar to fire proof
windows and will accomplish the same purpose.
Fire shutters of approved construction will effectually

prevent the spread of fire if closed at the critical moment.
If they are not closed or are neglected for any reason they
are of no use. Fire shutters have their own range of use
fuiness, but there are locations where something more
adapted to the purpose must be used. If a live ember or
a burning brand falls on an ordinary wooden window sill
the wood is almost sure to take fire. Intense heat radiated
by fire in a burning building will ignite an ordinary
wooden window frame. These facts are a strong recom
mendation for the metallic frame.
The practicable value of noncombustible window trim
was promptly acknowledged by insurance men, and the
National Board of Fire Underwriters went a step further
by promuigating specifications for such work. In the mat
ter of window protection each case must be carefully
studied. Automatic devices, if reliable, are a better
form of protection than nonautomatic ones, which must
be operated by hand. Metallic window sash is made to
close automatically by the fusing of a link of solder and
metal. For all practical purposes such windows are al
ways closed. Exposed windows on the upper floors of
high buildings and windows on narrow alleys require
special consideration.
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New Publications.

The Up-to-Date Hardwood Finisher. By Fred T.
Hodgson. 210 pages. 5V, by 8 inches. Illustrated
by 117 engravings. Bound in board covers. Published
by Frederick J. Drake & Co. Price $1, postpaid.
The use of nearly all kinds of hard woods in the

finishing of houses has increased so rapidly within the
last few years as to render this book of special interest
and value to carpenters, cabinet makers and workers in
wood generally. In his consideration of the subject the
author has divided it into two parts, the first giving rules
and methods for working hard woods, with more or less
reference to the tools required, also how to use, sharpen
and care for them, how to choose hard woods for various
purposes and how to work and properly manage veneers.
The proper use of glue is described and there are direc
tions for preparing it, as well as for blind or secret nail
ing. Not the least interesting chapter in this part of the
work is that which tells how to sharpen and use scrapers
of various forms, the matter being illustrated by means
of pictures showing how to properly handle the tools.
The second part of the work is given up to a descrip

tion of the methods of filling, staining, varnishing, polish
ing, gilding, enameling and finishing all kinds of wood
work. It also tells now to renovate old work and how to
repolish, revarnish and finish woods generally. There is
a short treatise on dyeing woods in various colors, for
inlaying and marquetry work with rules for making
stains, dyes, fillers and polishes of various kinds. The
reader is also told about French polish, hard oil finish,
rubbed and flat finish, together with the proper method

.

of treating hard wood floors, waxing, polishing and the
general finishing of hard wood in all conditions.
In presenting this work to the public the author

points out that, while not as complete as it might be, it
deals with the subject of wood finishing in a more ex
tended and complete manner than any other work de
voted to the subject with which he is familiar. His ef
fort has been to obtain the best and latest information
on the subject indicated by the title and to put it in such
form that the regular everyday workman may under
stand what is intended to be conveyed. In running
through its pages readers of Carpentry and Building will
find some of the text and illustrations more or less
familar, as in his preface the author states that he is
indebted, among other journals, to Carpentry and Build
ing for some of his material.

Stair Building Made Easy. By Fred T. Hodgson. Size,
5V4 by 7& inches. 160 pages. Profusely illustrated.
Bound in board covers. Published by the Industrial
Publication Company. Price, $1, postpaid.

This is the third edition, revised and enlarged, of a
work which was originally placed upon the market nearly
20 years ago. Some of the matter in the old edition has
been discarded as being out of date, some portions have
been rewritten and a number of new illustrations added.
Since the first edition of the book was issued a number of
others have appeared on stair building and hand railing,
and the author states that as many of the readers may
wish to pursue the subject further he has added in his
preface a list of these books for their guidance.
The work under review consists of an extended de

scription of the art of building the bodies, carriages and
cases for all kinds of stairs and steps. Its object is to
teach the beginner in the arts of carpentry and joinery, as
well as some simple rules for the construction of the
body of stairs, so that he may be able to undertake work
of this kind with some degree of certainty that satis
factory results will follow his efforts. In order that the
beginner may understand the meaning of a great many
of the terms used in the construction of stairs and which
are employed by professional stair builders the author
has placed at the end of the book a complete glossary
or explanation of the terms used in stair building. This
is a feature which cannot fall to be appreciated not only
by the beginner, but by some of the older ones in the
trade as well. Illustrations are numerous and of a
character to greatly assist the beginner to a proper un

derstanding of the construction of stairs, while at the
same time giving him a good idea of the appearance of
the finished work. There are a number of pictures of
staircases which will serve as good suggestions to the
stair builder. Not the least valuable feature of the book
is a chapter on estimating the cost of a staircase.

The Architects' Directory and Specification Index
for 1904-1905. Size, 7V4by 10% inches. 160 pages.
Bound in red board covers. Published by Willam T.
Comstock. Price, $2, postpaid.

This is the sixth edition of a directory which cannot
fail to prove of interest and value to architects and
builders generally. Several new features have been
added since the last edition of the work, and great care
has been taken to make the lists accurate in all respects.
The work comprises a list of the architects in the United
States and Canada classified by States and towns, in
dicating those who are members of the American Insti
tute of Architects. There is also given the names of the
officers and the locations of the different architectural
associations in this country. Two new lists have been
added to the directory, consisting of landscape architects
and naval architects. There has also been added the
new schedule of charges adopted by the American lnsti
tute of Architects. A feature which will be found very
convenient is the giving of the names of the members
under each firm. In addition to the lists indicated the
work presents a specification index of prominent dealers
anu manufacturers of building materials and appliances,
thus making the directory of great convenience as a work
of reference. A noticeable feature of the present edition
is the attractive covers in red, with the type matter in a
white ink, thus producing a pleasing contrast and adding
greatly to the attractive appearance of the book.

The Soho Public Baths at Pittsburgh.

Plans proposed for the Soho public baths have been

received from a well-known London architect and sub
mitted to the Public Baths Committee, Pittsburgh, Pa.,

and the work of considering the plans and raising the
money with which to meet the appropriation of the city

for the erection of the building will be taken up in
earnest, and a vigorous campaign will be carried on this
fall and winter. Before the committee held its final
meeting, early in the summer, plans were submitted by

several local architects, with further estimates to be pre

sented at the first meeting this fall.
The plans which have just come from London call

for a handsome structure on the site at 2414 Fifth ave
nue, and are modeled after similar institutions in Europe,

whose best features have been incorporated into the new
drawings. One of the most notable features is a circular
swimming pool for men, surrounded by the baths, with a
similar swimming pool and baths for the women.

In the specifications are included baths, both tub and
shower, for men and women, rest and reading rooms, and

in the rear portion of the building, which is below the

level of Fifth avenue, a swimming pool to be fitted up,
with dimensions not less than 35 x 75 feet. It is intended
to make the swimming pool most complete in every re

spect and to have it filled with constantly running water.
There will also be wash rooms and drying rooms, which
will be placed at the service of the women of the Soho
district at a nominal charge.
The site in Fifth avenue was purchased for $15,000,
and adjoins that of St. Agnes' Roman Catholic Church.

Between the two is an alley, four feet wide, which it is
proposed to keep open for communication between Fifth
avenue and Forbes street, thus affording easy access to

the baths building from both thoroughfares. The city

appropriated last spring $25,000, which the women of

the Civic Club of Allegheny County and the permanent

Civic Committee hope to treble, expecting to expend at

least $75,000 in the erection of the building.

The fire losses of the United States for the first nine
months of 1904 were nearly double those of the corre
sponding periods of the previous two years, the approxi
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mate figures being $208,000,000 this year, as against
$114,000,000,both in 1902 and 1903.

Hospital Heating and Ventilating Plant.

Among recent installations for heating and ventilat
ing public buildings is that for the Worcester City Hos
pital at Worcester, Mass. The buildings, seven in num
ber, are located a short distance from the center of the
city at the top of a long hill, and are therefore exposed
to severe weather in the winter. In the new ward build
ing a slow speed Sturtevant fan located in the basement
draws the fresh air from the top of the building, a dis
tance of about 45 feet, through brick flues and into gal
vanized iron ducts to the tempering coil, where the chill
is taken from the air. It is then forced through a heater
containing coils of 1-inch steam pipes inclosed in a fire
proof steel plate jacket. Thence it passes to the plenum
chamber, which is divided horizontally into two cham
bers, one for the hot air and one for the tempered air,

the latter passing underneath the heater from the fan.
By means of mixing dampers, automatically controlled,

the air is regulated to the desired temperature and is
forced through the distributing ducts to the different
rooms. To insure positive ventilation in the rooms, a
Sturtevant electric propeller fan located in the basement
exhausts the vitiated air through galvanized iron ducts
connecting with registers in the floor and discharges it
outside.

•->-♦

Mechanics of Fifty Years Ago.

Mechanics just out of their time 50 years ago were
not regarded as skilled workmen to whom any job, no
matter how difficult, could be given, says the Engineer
ing Magazine, but they were fair, all round men, who
could be sent out of the shop to erect or repair work with
confidence. They could chip and file details to drawings,
being particularly skillful with the file. It is needless
to say that they were always in demand at the wages
paid in the United States at that period, $1.25 to $1.75
per day of ten hours. Thus it will be seen that our
grandfathers put in from five to six of their best years
to obtain merely a working knowledge of the handicrafts
they had adopted. All that was expected of them was
to be able to read drawings and interpret their mandates
in wood or metal. They were not asked to show diplomas
or parchments with degrees attached before they could
get jobs; indeed, it was rather against them than other
wise to be suspected of scholarly accomplishments. What
they knew, they knew ; a good mechanic in embryo was
not metamorphosed into a poor scholar, with a smatter
ing of science and a superficial knowledge of mechanics
and machines, to get his living as best he could with
such an inadequate kit.

■»1«■

The Mexican Mechanic.

The Mexican as a mechanic is imitative and slow.
He does well, however, in stone, brick and mortar, for
he and his fathers have worked in them for ages. He
lays 200 bricks a day ; an American lays ten times as
many. When a brick does not fit he marks it carefully
and then with his trowel hacks away for five minutes,
whereas an American, says J. B. Morrow in the Boston
Transcript. would knock off the piece at one quick stroke.
Building contractors say that it is cheaper to employ
Indians to dig cellars, even when the excavation is to be
a large one, than to employ mules and scrapers. An In
dian will easily carry two bushels and a half of wet sand
out of a hole in the ground—carry it on his back—and
will work ten hours for 25 cents in gold. The best way,
however, to hire an Indian is to pay him a stated sum for
a stated task ; then he will work ; otherwise he will do
as little as he can. The Aztecs knew how to cast gold
and silver together. In molding a fish upon a vase they
could make the scales of both metals and could alternate
them. This likewise they could do with the feathers of
a bird. There was iron in their mountains, but they did

not know its use. Their cutting tools for stones and
metals were made of copper and tin. To-day in the parks
of Mexican cities Indians can be seen mowing grass at
the edges of flower beds and along the borders of the
stone walks with pieces of thick tin 4 inches long and 3
inches wide.

* ■»

Slag Cement.

In describing the process by which slag cement is
made, a writer in an exchange says : " The slag is granu
lated as it runs from the furnace by a jet of water, dried
in revolving dryers, mixed with the proper proportion of
slacked lime and ground so fine that from 90 to 95 per
cent, of product passes through a No. 200 test sieve. This
powder is the finished product. In making puzzolan ce
ment better results are obtained by carefully regulating
the furnace charges so as to give slag of a certain chem
ical composition. The granulating of the slag by water
improves its hydraulic properties. Slag cement must be
ground much finer than Portland in order to give good
results. Slag cement is not suitable for work in dry
places or for sidewalks, and is best suited for use under
sea water, &c."

* »>

The site is an important element in the designing of a
house. It can never be neglected nor ignored. The suc
cessful house is successful largely because its design is
especially fitted for one site and for no other. This is an
important factor in bouse design which is often for
gotten.
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