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Cotswold District, English Details from . . . . . . . . . . . . . . 36
“La Colegiata" at Guadalupe Hidalgo, Mexico . . . . . . . . 89
Mount Vernon, near Washington, D. C., Airplane View of 155
Old Church at Churubusco, Mexico . . . . . . . . . . . . . . . . . . 90
Renaissance Palazzo, Venice, Italy . . . . . . . . . . . . . . . . . . . 189
Villa Berchet, The, near Mestre, Italy . . . . . . . . . . . . . . . .158-164
Villa Cerato at Montecchio Precalcino, Italy . . . . . . . . . . 77-8-1
Villa Emo at Fanzola, Italy . . . . . . . . . . . . . . . . . . . . . . . . 1-8

PUBLIC BUILDINGS

ADMINISTRATIVE AND GOVERNMENTAL
Connecticut State Library and Supreme Court Build

ing, Hartford, Conn., Donn Barber. . . . . . . . . . . . . . . 115-117
United States Army Supply Base, Connecting Bridges,

Brooklyn, N. Y., Cass Gilbert . . . . . . . . . . . . . . . . . . . 11
United States Army Supply Depot, Central Mfg.

District, Chicago, Ill., S. Scott Joy . . . . . . . . . . . . . . . 124-126
United States Bureau of Standards Laboratory, Wash

ington, D. C., Donn & Deming . . . . . . . . . . . . . . . . . . 16
United States Cold Storage Building, Central Mfg.

District, Chicago, Ill., S. Scott Joy . . . . . . . . . . . . . ..127, 128

BUSINESS AND COMMERCIAL
Brunswick Shoppe, The, Hotel Brunswick, Boston,

Mass., Blackall, Clapp & Whittemore . . . . . . . . . . . . 138
Cadillac Motor Car Co., Sales 8: Service Building,

Detroit, Mich., Albert Kahn . . . . . . . . . . . . . . . . . . . .205, 206
Chicago Junction Warehouse, Central Mfg. District,

Chicago, Ill., S. Scott Joy . . . . . . . . . . . . . . . . . . . . . . . 182
Durant Building for General Motors Co., Detroit,

Mich., Albert Kahn . . . . . . . . . . . . . . . . . . . . . . . . . . .. 199
Ford Sales & Service Building. Detroit, Mich., Albert

Kahn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .202, 204

Hartford Times Building, Hartford, Conn., Donn
Barber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..l18, 119

Hide & Leather Company Building, New York, N. Y.,
Thompson & Binger, Inc., Engineers . . . . . . . . . . . . . 15

395 Hudson Street Building, New York, N. Y., Mc
Kenzie, Voorhees 8

:

Gmelm . . . . . . . . . . . . . . . . . . . . . 25-27
Montgomery Ward 8: Company Warehouse, Central

Mfg. District, Chicago, Ill., S. Scott Joy . . . . . . . . . . 123
Northern Jobbing Co., Central Mfg. District, Chicago,

Ill., S. Scott Joy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 180
Packard Service and Garage Building, Chicago, Ill.,

Albert Kahn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201
Packard Service Building, Detroit, Mich., Albert

Kahn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .202, 203
Stores at Southern Pines, N. C., Aymar Embury II.. . 227
Store, 306 Boylston Street, Boston, Mass., \Nilliam

Chester Chase . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .135—137
Tower and‘ Power House, Central Mfg. District,

Chicago, Ill., S. Scott Joy . . . . . . . . . . . . . . . . . . . . . . .178. 179
Troco Nut Butter Co. Building, (‘entral Mfg. Dis

trict, Chicago, lll., S. Scott Joy . . . . . . . . . . . . . . . . . . 181
Varick Building, New York, N. Y., Helmle & Corbett 12-1-1
\Veber Motor Car Co., Sales and Service Build

ing, St. Louis, Mo., Preston J. Bradshaw. . . . . . . .. 65, 66
\-Vilson & Co., Central Mfg. District, Chicago, Ill.,

S. Scott Joy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..g , 180
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BUILDINGS (complete)

Apartments Bronxville, N. Y., Studio and
Stores,ex. pl... .. .. .. .. .. .. .. .. .30

Community Shopsand Apartments, Danielson,
Conn.,ex.pl..... .. .. .. .. .. .. .. .29

Great Neck, L. I., with stores,ex. pl.. . . ..28, 66
Auditorium Smith Memorial Hall, University of
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. .. .. .. .. .. . .62—64,177, 182, Frontis. Nov.

Banks Mechanics and Metals National Bank,
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Virginia Trust Company Building, Richmond,
Va.,ex. .....l8,20

Chapel Peace, Emmanuel Church, Baltimore,
17,54

Churches Charles Street Meeting House, Bos
ton, ex.... .. .. .. .. .. . Fron1is.Aug.

Saint Mark, Palace of Venice, Rome, ex. in. . .41
Club Recreation, Pacolet Mfg. Co., New Hol

land,Ga.,ex.in.pl....... .........65,66
College Buildings Smith ‘Memorial Hall,

University 01Illinois, Urbana, 11].,ex. 1n.pl.
. .. .. .. .62, 64, 177, 182,Frontis. Nov.

Community Buildings Recreation, Pacolet
Mfg. Co., New Holland, Ga., ex. in. pl..65, 66

Exposition Buildings Fine Arts Building,
Columbian Exposition, Chicago, Ill., ex..35—37

Farm Buildings Gardener’s Cottage, York
Hall, Yorktown, Va., ex. pl.. . .. .. .. .... .217

Stable, York Hall, Yorktown, Va., ex. pl. .. .220
Superintendent's Cottage, Estate at Yonkers,

N.Y.,
Garages, Private York Hall, Yorktown, Va.,

ex.pl.................. ..., .........216
Garages, Public Commodore-Biltmore, New

York,cx.in. .. .. .170,171
Eliot Street, Boston, pl.. . . . . . . .. .. .. .172
La Salle, Chicago, ex. in. pl. . . . . . . . . . .172, 173
Portland Street Boston, ex. pl.. . . .. .. .. .. .175

Hospitals Essex County Tuberculosis. Middle
ton, Mass., ex. in. pl.. . . . .. . .67—69,189, 191

Miller, Charles T., St. Paul, Mlnn., ex. pl.
39,40,109

Hotels Astor, New York, (alter.) pl.. . .. .. .. .226
Galves, Galveston, Texas, pl.. .. .. .. .. .. .. .222
Pickwick Arms, Greenwich, Conn., ex. pl..21—23
Sonntag, Evansville, Ind., ex. pl... .. .. .. .. .224

Houses Bigclow, Henry F ., Boston, Mass., in.
pl.... .. .. .. .. .. .. .. .. .. ..112,l14, 115,201

Blow, Captain George P., York Hall, York
town, Va. (restoration), ex. in. pl.
. .. .. .. .. .77—84,211,220

Brick, Small, Moorehead,Minn., ex.pl.. .. .. 210
Bronxville, N. Y., Julius Gregory, architect,

92
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ex.
Coolidge, Francis L., Milton, Mass, ex. in.

Devereux,Mrs. A. J. Antelo,Dark Harbor, Me.,
ex.pl... ......24—27

English Workingmen's Cottages, Tunbridge
Wells and Westhampnett Rural District,
ex. .. .. .. .. .. .. .. .. .136—140

Guest Cottage, York Hall, Yorktown, Va., ex.
in.

Haeicli, Walter, Pelham Manor, N. Y.. ex. pl. 89
Hart, Montgomery L., Pelham Manor, N. Y.,

ex.pl............. .. .. .......88

Houses (cont).
Lindley, Mrs. Willard P., Santa Barbara, Calif.,

ex. in. pl............................48,49
Macdonald, William V., Belmont, Mass, ex.

in.pl........ .. .. .. .. .. .. .75, 76
Mears, Robert, Tenafiy, N. Y., ex. pl.. . .. . . .31
Mitchell, Charles E., New York, in. pl. 58-60, 158
Park, Darragh, Roslyn, N. Y., ex. in. pl.. .70—73

Parlshall,
Mrs. DeWitt, Montecito, Calif., ex.

Santa Barbara, Calif., George Washington
Smith, architcct,ex... .. .. .. .. .. .50

Shields, Paul, Great Neck, N. Y., ex. pl.. .. .. .44
Shirley, James River, Va. (measureddrawings).

...........67—70
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Montecito, Calif., ex. in. pl.. . .. .. .. .. .45, 46
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N. Y.. ex. pl. .. 74
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rop, Jr., architect, ex pl.. . . . . .. .. . .. .73—75
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Westhampnett Rural District, Cottages for,

ex.pl............................138~140
York Hall, Yorktown, Va. (restoration), ex.

in.pl........ .. .. .. .....77—84,211—22O
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Mausoleums Shcdd, Lowell, Mass., ex. pl. . . ..56
Memorial, Cemetery Whitman, Mt. Auburn,

Cambridge, Mass., ex.. . .. .. .. .. .. .. .57
Museum Fine Arts Building, Columbian Expo

sition, Chicago, Ill., ex.. . . .. .. .. .. .3-5-37
Music Building Smith Memorial Hall, Uni

versity of Illinois, Urbana, Ill., ex. in. pl.,
.. .. .. .. .62—64,177-182,Frontis. Nov.

Oflice Buildings Aronson, New York, ex.124,134
Association, New York, ex.. .. . . . .Frontis. Oct.
Cunard, New York, ex. in. pl.. . .. .. .l—15, 2-24
Fisk, New York, ex. pl.. . . . .. .. .50, 51,123
Garment Center, New York, ex.. . . . .. .. .. .134
Heckscher, New York, ex. pl.. . .47—49,120, 121
Liggctt, New York, ex. pl.. . . .. .. .. . . .. .52, 53
Post & Flagg Building, New York, ex. in. pl.,

Wrigley, Chicago, ex. pl.. . . . .. .. .. .54, 55. 135
Younison,New York,ex.. . . .123, 134

Palace Venice, Rome (restoration),ex. in... .3944

Recreation Pacolet Mfg. Co., New Holland,
Ga.,ex. in. pl.... .. ...65,66

Sanitarium Essex County Tuberculosis, Mid
dleton, Mass., ex. in. pl.. . . .. .67-69, 189-191

Schools, Grade Fairticld, Duval County, Fla.,

Grand Park, Duval County, Fla., ex. pl.. . .. .82
La Villa, Jacksonville, Fla., ex. pl. .. .. .. .78, 79
Panama Park, Jacksonville. Fla., ex.. . . . . . ..83
Riverside, Jacksonville, Fla., ex. pl.. . . . .. .81
South Jacksonville, Jacksonville, Fla., ex. pl., .80
Stanton, Jacksonville. Fla., ex.. . . . . . . . .. .. .83
Typical School for Colored Children, ex. pl. . .84
Woodstock, Duval County, Fla., ex. pl. . . . .. .82

Schools, High Hcaldsburg, Calif., ex. pl. 37, 38,85
St. Petersburg, Fla., ex. pl. . . . . . . . . . . . . .32, 33
Watsonville, Calif., ex. in. pl. . . . . .34—36,85~88

Stable York Hall, Yorktown, Va., ex. pl... .. .220

Store?
Bronxvillc, N. Y., Storesand Studios, ex.

Chemist Shop, Boston, ex. pl.. . . . . . .. ...65
Community Shops. Danielson, Corm., ex. pl.. . 29
Fisk Building, New York, ex... .. .. .. .. .. .. .51
Great Neck, L. 1.,Apartmentsabove,ex.pl. 28,66
Hotel Astor, New York, pl.. . . . . .. .. .. .226
Hotel Sonntag, Evansville, Ind., ex. pl.. . . . .224

Theater Victory, Evansville, Ind., ex. pl. . . ..224
Villa Cornaro, Piombino, near Castelfranco,

Italy, Palladio, architect,ex. in. pl.. . . .161-168
' Illustrated; ex.exterior; in. interior; pl. plan.

INTERIORS
Auditorium Smith Memorial Hall, University

of Illinois, Urbana, Ill... .. .. .. .. .64
Banking Rooms Mechanics and Metals

at Bank, Cunard Building, New York. . . . . 4
Virginia Trust Co., Richmond, Va... .. .. .19, 20

Bedrooms York Hall, Yorktown, Va.. . . .83, 219
Chapel Peace,Emmanuel Church, Baltimore 16, 17
Cortile Bigelow, Henry Forbes, Boston . . . . . .112
Dining Rooms Coolidge, Francis L., Hilton,

Essex County Tuberculosis Hospital, Middle
ton,Mass........ .. .. .190

Macdonald, William V., Belmont, Mass. . . .. .75
Mitchell, Charles E., New York,. . . .. .. .60, 158
Munds, J. Theus, New York. . . . . .. .. .. .. .117
Palace, Florence, Italy. .... .. .. .. .. . . .... .116
Park, Darragh, Roslyn, N. Y.. . . . . .. .. .. .. .73
York Hall, Yorktown, Va.. . . .. .. .. .. .. .80, 81

Directors‘ Rooms Cunard Building, New York 14
Post & Flagg Building, New York . . . . . . .86, 87

Drawing Rooms Bigelow,Ilenry Forbes, Boston,

Coolidge, Francis L., Milton, Mass.. . . . .. .. .43
Davanzati Palace, Florence, Italy. .. .. .116, 246
Dreyfus, Carl, Boston. .. .. .. .. .. .. .. .91
Ellery, William, Brookline, Mass.. . . .. .. .. .243
Guest Cottage, York Hall, Yorktown, Va... . .219
House near Boston, H. B. Russell, architect,

Mitchell, Charles E., New York. . . .. .58, 59
Park, Darragh, Roslyn, N. Y.. . . . .. .. .73
Shirley, James River, Va. (measured.draw

ings)........ .. .. .......67—7O
Thomas, Leonard M., New York,. . .. .. .. .. .46
Whitney, Howard F., Long Island, N. Y.. .. .90
York Hall, Yorktown, Va.. . . . . . .. .. .. .218

Gymnasium Recreation Building, Pacolct
Mfg. Co., New Holland, Ga. .. .. .. .. .. .. .66

Halls Coolidge, Francis L., Milton, Mass.. . .42
Mitchell, Charles E., New York.. .. .59, 60, 158
Shirley, James River, Va. (measured draw

mgs)...............................67—70
Villa Cornaro, Piombino near Casteliranco.

York Hall, Yorktown, Va.. . . .. .. .. .. .. .79, 83
Laboratories Chemical, High School, \Vatson

ville, Calif........ 88
Domestic Science, High School, Watsonville,

Calii........ ..
Physical, High School, Watsonville, Calif .. . .38

Libraries Munds, J. Theus, New York. .. .. . . .45
Platt, Charles A., New York. . . . . .. .. .... .157
York Hall, Yorktown, Va... . . . .. .... .. .82

Living Rooms, see Drawing Rooms
Loggias Bigelow, Henry Forbes, Boston,. . . . .112

Rogers, H. 11.,Southampton, N. Y.. . .. .. .. .61
Villa Comaro, Piombino near Custeliranco,

Lounge Rooms Saloon Passengers’,Cunard
Building, New York,. .. .. .. .. .. .. .12, 13

Women's Social Room, Recreation Building,
NewHolland, .. .. .. .66

Music Rooms, see Drawing Rooms

Private Oflices Cunard Building, New York.. . 15
Post & Flagg Building, New York .. . . . . .86, 87

Restaurant Tea Room, Hotel Brunswick,
Bost0n........ . ..64

Show Room C. C. Harvey Piano Co., Boston,

Swimming Pool Building for Pacolet Mfg. Co.,
Newllolland, Ga.. . .66

Wards, Hospital Essex County Tuberculosis,
Middleton, Mass.. . . .. .. .. .. .. .. .. .. .. .191
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Altara Peace Chapel, Emmanuel Church. Balti
more (Goth.)...... .. .. .. .. 17,54

Ceilings Church of St. Mark, Rome (Ital. ren.)43
Drawing Room, Henry Forbes Bigelow (Ital.

Cunard Building, New York, Great Hall,
Mural Decoration (Ital. ren.).. . .. .. .. .. .5

Passengers‘Lounge (Eng. plaster). . . . .. .. .12
Vestibule, vaulted (Ital. ren.).. .. .. .. .. .. . 4

Florentine Palace, vaulted . . .. . . . . .. .116
Living Room, Howard F. Whitney, Long Is

land (Ital.ren.).. . . . .. .. .. .. .. ...
House, Charles E. Mitchell, New York (Ital.

ren.)........... .. .......58
Palace at Rome, 16th century (Ital. ren.),.. .154
Villa Cornaro, Piombino near Castelfranco

(Ital.ren.)....... .. .. .. .. ..
Virginia Trust Co.. Richmond, Va., (Ital. ren.). l9

Doorways, Exterior Healdsburg, Calif., High
School

House, William V. M acdonald,Belmont, Mass.
(Col.)..........

House, Darragh Park, Roslyn, N. Y. (Eng.) . .72
Mechanics and Metals National Bank, Cunard

90

37

Building, New York (Ital. ren.) . . . . . .. ... 8
Miller, Charles T., Hospital, St. Paul, Minn.

(Ital.ren.)................
Palace of Venice, Rome (Ital. ren.) . .. .. . .42
Post & Flagg Bldg., New York (Eng. ren.) .85
Watsonville, Calif., High School (Moon) .. .. .36
York Hall, Yorktown, Va. (measureddrawings)

(Georg.).......... .........78,215

Doorwayo, Interior Boston residence (Ital.
ren.)...... .203

Cunard Building,‘ ‘Gr-‘e-a-t-H-a-ll‘(Ital-.‘r-eh-J '.
.'

. j . 11
Davanzati Palace (measureddrawing)... .. .202

Wrought Iron Grille, Baldwin House, Mt.
Kisco, N. Y. (Ital. ren.). .. . .. .. .. .. .%5

Fireplaces Bedroom,York Hall, Yorktown, Ya.
(Georg.). .. .. .. .218

Cunard Building, New York (Jacobean) .. .. .12
Davanzati Palace, Florence (Ital. ren.)

.............................Frontis.Sept.
Drawing Room, Shirley, James River, Va.

(measureddrawings) (Georg.). . . . . .. .. .. .70
Gugler, Eric, Apartment, New York (Ital.

ren.).... .
Italian . .. .. .

.. . 49,91,156, 157,203
Post tk Flagg Building, New York (Eng. ren.). .87
Villa Caronia, Florence (Ital. ren.). . . 203

Flooring. BrickandTile,in.................9l
Cementtile.............................104
Corktile,BostonTeaRoom...............64
Decorativerubber.......................103
Lino1eumpattems........................63
Terrace flagging.... .....7l

Fabrics Tapestry (Goth-.)~,. damask
(ltal.ren.)....... .........2/40,241

Furniture Bookcase (Ital. ren.).. .. .199
Chairs (Ital.ren.). .. .. .. .. .. ..240,244
Chest (Ital.
Credenze(Ital.ren.).............160,204,246
Cupboard, Sacristy, from Davanzati Palace,

Florence............ .
Tables (Ital.ren.)...............240,242,243
Table, wrought iron, Venetian. . .. .. .. .242
Writing Cabinet (Ital. ren.). . .. .. .. .. .. .. .246

Ironwork Door Grille, Baldwin residence,Mt.
Kisco, N. Y. (Ital. ren.). . . . . . .. .245
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Villziis of the Veneto
\ I. THE VILLA EMO AT FANZOLO

By HAROLD DONALDSON EBERLEIN AND ROBERT B. C. M. CARRERE

“The . . . fabric is at Fanzolo, a village in the Trevi
giano, three miles distant from Castelfranw, belonging to
the Magnificent Signor Leonardo Erno [sic]. The cellars,
the granaries, the stables, and the other places belonging to a
villa, are on each side of the master's house; and at the ex
tremity of each of them is a dove house, which affords both
profit to the master, and an ornament to the place; and to all
which, one may go under cover; which is one of the principal
things required in a villa, as has been before observed.

“ Behind this fabric there is a square garden of eighty campi
lrevigiani; in the middle of which runs a little river, which
makes the situation very delightful and beautiful. It has been

a_dorned with paintings by_Messer Battista Venetiano.H
Book II, Chapter XIV, p. 50. I

UCH is Palladio's'own description of the Villa
Emo at Fanzolo, given from Isaac Ware's trans

lation of the Quattro Libri dell’ Archittetura, pub
lished in London in 1738.

The villa in its present state differs somewhat
in arrangement from the scheme set forth in Pal
ladio’s account. The wings, which Palladio de

signed to house the dependencies of the villa—the
stables, the granaries, the cantine or storage place
for wine, the hay lofts and all the other appropriate
farming accommodations—were altered internally
at an early date to make provision for a chapel and
a large number of rooms for guests, besides ser
vants’ quarters. Externally no appreciable change
was made in these parts of the fabric. A slight
deviation from the original design occurs at the
rear, where the steps descending from the great
hall to the garden, instead of being in one straight
run, divide into two flights running in opposite
directions.

Otherwise the villa today is substantially as
Palladio designed it to be. Apparently it is
exactly the same; the word “substantially," how
ever, is used advisedly because of certain varia~
tions between the measurements in the plans

._m_“

r.

L;

Garden Front and of the Main’ Building
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From-1panchromaticphotographbyHaroldDonaldmnElmlein

The walls of the Loggia are enriched with trescopainting applied direct to the plaster and remain today

in a remarkablestate of preservation

SOUTH LOGGIA, VILLA EMO, FANZOLO, ITALY
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and elevations, as de

signed by Palladio, and
the measurements as

actually executed.*
These departures from

the architect’s measure
ments are characteristic
of all Italian buildings,
as anyone familiar with
the measuring of them is
well aware. So univer
sal is the phenomenon
that Scamozzi, in his

large edition of The
Buildings and Designs

of Andrea Palladio, ap
pends a little table of
these variations at the
end of the description
of each building. The
master builders a nd
their workmen presum
ably felt it their pre
rogative to take liberties
with the measurements
within certain limits. If
they observed the spirit
of the design, they assumed license to make minor
variations in the letter as the work progressed.

'Palladio': Mm: urnnenls
Squaregreathall—27'_______________..
Length, largeroom_s—27’............ ._
Width of wing |ogmas—l5'___________..
Diameterof columns—2'6” .
Height of columns—20’___.
Entablature—4’______________________. .

................... "26" 3
']

;

X 26'7"
_____________________26 7

_____________________l3’

_V’__>________‘ __V‘ "41 4»

Detail of Interior Fresco

As Executed

/” English foot.
.. 2’ 411

if
Arcade on Garden Side of West Wing

\
The setting of the

Villa Emo is exceedingly
impressive. N0 site
more ideal than Fanzolo
could be imagined for
the display of a stately
Palladian structure to

the fullest advantage.
The great Trevisan
plain, flat as a table, is

bounded on the north

V by mountains that rise

abruptly, affording a
background of soft
greens and blues.
Against this foil stands
forth in crisp relief the
incisive, formally order

ed contour of the villa,
its buff body and white
trim adding contrast of
color to the already
striking emphasis of its

presence. Nothing could
be more satisfying than
the simplicity and dig
nity of the long fagade

viewed from the entrance. To the north, or rear, of

the villa, a geometrically disposed park stretches

The grpundfloor plan, the elevation,the capital detail and the entabla
turedetailaregivenaccordingto Scam_nzn'smeasurementsandarereckoned
by the Viccnza foot. The other detailsare gwen accordingto the regular

The Vicenza foot equals 1
’

1%" or a small fraction more than 1,9ad
__19'4' ditional. By adding one-seventhto the measurementin Vicenza feet the

equivalentis obtainedin English feet.
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MAIN BUILDIND FROM AXIS OF GARDEN

wesr WING AND MAIN BUILDING FROM THE GARDEN

VILLA EMO, FANZOLO, ITALY
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Detail of Main Stairway

away in the distance. Of gardens,
in the sense of the intimate enclos
ures to be found in so many other
parts of Italy, there are none.

The structure is of brick coated
with stucco and painted. The col
umns of the loggia have white stone
bases and caps, while the shafts are
of shaped brick coated with stucco
and carefully smoothed with a mar
morino finish. This is a common
Palladian method of pillar construc
tion, the bases being usually of stone
and the caps either of stone or of
moulded terra cotta painted.

No matter what the materials
with which he was often obliged to
execute his work, Palladio succeeded
in impressing the beholder with only
the nobility of his design while the
quality of the substance is lost sight
of. His mastery in this particular
calls to mind the words of Sir Henry
Wotton upon viewing the entrance
of Palladio's church at the Conventa
della Carita in Venice: “Mine eye
hath never beheld any columns more
stately of stone or marble; for the
bricks having been first formed in a

circular mould, and then cut before
their burning into four quarters or
more, the sides afterwards join so

closely, and the joints concentre so exactly, that
the pillars appear one entire piece, shewing how

in truth we want rather art than stufl to satisfy
our greatest fancy.” Such expedients were so usual
in stucco loving Italy that we may seriously ques
tion whether Palladio was much disturbed by the

lack of what some of us would be disposed to

regard as more worthy materials.
In plan the villa consists of a central block,

about 70 feet square (English measure), flanked by
a long straight wing on each side. These are ap

parently one story in height but really contain both

ground and first floors, as one may see from the
rear, and in front of them are arcades. The rooms

in the high~basement of the central block are

vaulted and here are kitchens, sculleries and other
domestic offices. while above the lofty first floor,

the capacious attic story contains sleeping rooms.
On the plan the arrangement of rooms shown is

for the first floor of the central block, and for the

ground floor of the wings. The plan of the interior
discloses the wonted arrangement of a great hall
with smaller rooms opening from the sides. The
previous allusion to Palladio's nobility of design

applies with equal propriety to the imposing pro
portions of all the rooms which impress one forcibly
by their dimensions. The subject of Palladio's
theories in this respect will be more fully dealt with
in a subsequent paper. Save the very simple fire

Dovecote at End of West Wing
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View of North or Entrance Front

places, the interior boasts no features of architec
tural adornment. The great hall was designed with a
beamed and coffered ceiling, with painted embellish
ment, but if this part of the design was ever carried
out it was covered over by a flat vault of plaster.

In lieu of moulded door trim, cornices and other
items of interior architectural amenity, the rooms
of the first floor are fully adorned with frescoes
which include, besides the pictorial subjects dis
played upon the walls of the great hall and the two
adjoining long rooms at the sides, a full complement
of Painted arcIu'tecture——d0or trim, paneled dados,
pilasters, cornices and the like—very cleverly
executed. The small vaulted rooms next the stair
ways, and the vaulted passage from the door to the
great hall, are covered with arabesques after the
manner of Giulio Romano.

The Messer Battista Venetiano whom Palladio
credits with the painting was Giovanni Battista
Farinati, sometimes called Battista Zelotti and also
Battista da Verona. Battista was responsible only
in part for the work and wrought as assistant to
Paolo Veronese, to whom the commission had been
entrusted. Upon the strength of Paolo’s authenti
cated authorship of the frescoes, the Villa Emo has
been declared a national monument.

The staircases in the Villa Emo, as in so many of

Palladio's villas, are good but inconspic
uous. The staircase was still, to a great
extent, a utilitarian feature to be treated,

it is true, with due consideration and

planned for comfort and convenience,

but to be kept more or less in the back
ground and not made the vehicle of im

portant design in a prominent position.
Palladio did, as we know, design some
wonderful staircases, and the treatment
of the staircase, by his own testimony,
was a subject in which he was deeply
interested and which he deemed worthy
of the utmost consideration on the score
of design. It was chiefly left, however,

to the architects of a later generation—
especially the masters who worked in the

baroque style—to develop the magnif
icent staircase in the villas and palaces
of Italy.

If we are tempted to criticise unfavor
ably the lack of domestic quality in the

villas of the Veneto as compared, for
example, with the villas of Tuscany, or
to condemn the placing of farming
dependencies close to the master's

quarters, we must remember two things:
First, the villa was usually the center of
a great agricultural estate, and it was

the ancient custom of the land to con

centrate all the farming activities under
the eye of the master or his bailiff.
Second, so far as the villas belonging to

the Venetian nobility were concerned,

they were usually occupied by their mas

ters only a small part of the year. Palladio draws

an alluring picture of country life when he writes:
“The city' houses are certainly of great splendour and con

veniency to a gentleman who is to reside in them all the time
he shall require for the administration of the republic, or for
directing his own affairs. But perhaps he will not reap much
less utility and consolation from the country house; where the
remaining part of the time _will be passed in seem and adorn
ing his possessions, and by mdustry and the art_o agriculture,
improvmg his estate; where also by the exercise WhlCh In a
villa is commonly taken, on foot and on horseback, the body
will the more easily preserve its strength and health; and,
finally, where the mind, fatigued by the agitations of the city,
will be greatly restored and comforted, and be able quietly to
attend the studies of letters, and contemplation. _

“Hence it was the anuent sages commonly used to retire to
such like places; where being oftentimes visited by their
virtuous friends and relations, having houses, gardens, foun
tains, and such like pleasant places, and above all, their virtue,

they could easily attain to as much happiness as can be at
tained here below."

As a matter of fact, however, “the administration
of the republic" and “the agitations of the city”
engrossed most of the noble Venetians' time, and if
they spent as much as six weeks or two months of

the year at their villas they were giving their

“virtuous friends and relations" a good opportunity
to come and visit them there. Under such brief
occupancy, therefore, the atmosphere of domestic

ity did not assert itself to the utmost. This fact
we must accept and be content to admire Palladio's
villas as superb pieces of composition.



“Casa Dorinda,” a California Country House

CARLETON MONROE WINSLOW, ARCHITECT

ANY interesting possibilities attend theM development of a large and important
country place in Southern California where

extensive grounds include a primeval growth of live

oaks and where the various buildings are to be suffi

ciently ample for an adequate interpretation of the

type of architecture which is best adapted to the
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Mexico and by the presence of many old live oaks.
The entrance facade is a broad expanse of brick
masonry covered with bufi stucco with many small
windows screened with iron grilles to the right and
left of the main doorway, the door itself being of
oak studded with old Spanish nail heads. Above
there are five large windows which open from a loggia,

these windows and the main doorway being
adorned with'richly sculptured decoration
carved from Boise sandstone of a warm gray
which affords an interesting contrast with
the bufi, rough surfaced stucco of the walls.

The opposite side of the house, facing to
ward the south, is planned with a broad ter
race upon which open the arches across one
side of the patio. These arches are filled in
with wrought ironwork, many of the grilles
being from old buildings and others made by
present day craftsmen from the old patterns.

The interior arrangement of the house ful
fills the promise made by the exterior for it

presents a number of large, dignified rooms
placed, in Spanish fashion, about a central
courtyard which is floored with square pav
ing quarries. The interior treatment, as will
be seen from the illustrations, is exceedingly
simple. Vi/alls, for the most part, are of

Plan of Main Floor

locality. An unusual opportunity, therefore, was

presented in the planning of the California home of
Mrs. \Villiam H. Bliss at Montecito, near Santa
Barbara, and the architect, Carleton Monroe Wins
low of Los Angeles, has made wise use of unusual

possibilities.
At the main entrance from the public road the

grounds are screened by a high stucco wall. A gate

lodge stands just within the gates and the red

Spanish tiles of its low pitched roof are visible over

the stucco walls. Within the grounds the driveway
crosses masonry bridges over several “arroyos” or

little streams and ends in a broad sweep before the

residence itself. The house which is the center of
this important estate is a large rambling structure
designed in a highly developed version of what has

come to be known popularly as the Spanish mission

style with an interesting arrangement of large apart
ments grouped about a patio—a type of building
which has always been identified with the develop
ment of this region and which is particularly well
suited to the climate of California.

The effect, to a visitor, is that of a picturesquely
disposed country place which might have been the
result of gradual growth or development during a

long period. Much of the appearance of age has
been given the house by the use of antique gates
and grilles of wrought iron from an old church in

slightly roughened plaster, painted, and some

Baroque Mantel in Music Room
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of the ceilings are vaulted while others show the
use of wooden beams. Most of the woodwork
throughout the house is of American walnut.

From the tower is had a view such as only Cali
fornia could ofier with vineyards, villages and
mountains spread out in panoramic form. To reach
the tower an elevator is provided, the shaft being
hidden by the low gable at one corner of the tower
which may be seen in one of the illustrations.

A great part of the success of this house is due to
the careful selection of materials. Care was taken
to choose stone and stucco for the exterior which

produced the effect which the architect meant to
create and roofing tile was specially burned to give
the color and texture of old weathered tiles. Iron
work plays an important part in Spanish architec
ture and in this instance much has been used.
suitably austere or elaborate as its purpose seemed
to demand. Equal care has been given to the
details of the interior and such accessories as light
ing fitments and grilles of wood and metal and such
details as the laying of floors have received careful
study, and the result is seen in their harmonious
fitting into their surroundings.
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Architectural Expression in Concrete

ECENT years have
seen a constantly

widening field for the

development of archi
tecture; the greatest evi

dence of this is no doubt
in industrial building
and in meeting the spe
cial demands which this

type of work imposes
upon the architect there
is presented an opportu
nity to not only devise
new forms of architec
ture but to greatly in

crease the power and

prestige of the profession
if the real character of the conditions is recognized

and an honest, straightforward solution sought.

It has been proved beyond question that there

are definite advantages accruing to any manu

facturer who has the foresight to erect buildings of
good architectural design that will be a stimulus to

the pride of local citizens and a satisfaction to the

workers employed in the buildings. It has likewise

been definitely proved
in many cases that no

large additional ex

pense is involved when
an industrial building
is given an architec
tural value by means
of a well considered
scheme in which the
architecture is supplied
by good proportions
and massing of the
structural features.

The particular op
portunity that the in
dustrial building
presents to architects
is the development of a

form of architectural
expression that will be
in accord with the
characteristics of spe
cial materials and types
of construction that are
well suited, from the
standpoint of service
and economy in both
first cost and mainte
nance, to industrial
buildings.

Of the types of con
struction suited to in

By FRANK J. HELMLE

N this article lllr. Helmle states some of
the fundamental principles underlying the

development of architectural design suited to

reinforced concrete construction. He is a mem

ber of the firm of Helmle C3-"Corbett, architects

of the Varich Buildzng illustrated herewith,
which is notable as an example of design in
concrete. The plates following illustrate other
recent buildings and on page 37 will be found
brief descriptions of them. In a later issue we

will present an article describing interestingr

industrial work in concrete of Lockwood,
Greene C5’ Co., Architects and Engineers.
THE Emrons

Detail of Connecting Bridges at U. 5. Army Supply Base,
Brooklyn. N. Y. All Detail in Structural Concrete

CassGilbert,Architect

ll

dustrial buildings there
is probably none better
than reinforced concrete.
The development of this
form of construction has
been rapid in spite of a
great many handicaps
placed in its way, but its
now well recognized ad

vantages of permitting
speed in construction,
use of low priced labor,

fireproofness, low main
tenance costs and its
adaptability to the va
rying conditions of
industrial requirements

have made it a factor that must be recognized by
architects in designing not only factories but loft
buildings and many other types where large floor

space must be provided at a low cost.
Ever since it passed the experimental stage

reinforced concrete has been valuable as an eco
nomical material. Just before the war the margin
in its favor as against structural steel fireproofed

was hardly more than
10 or 15 per cent
of the cost of the struc
tural frame of the

building, or about 5

per cent of the total
cost of the structure.
Early in 1920 this mar

gin had risen to ap
proximately 40 per cent
of the cost of the struc
tural frame due, of
course, to the excessive
cost of structural steel,

and the margin at the

present time is about
25 per cent.

Economy in con
struction through the
use of concrete is not
the least of its advan

tages: it is readily
adapted to the varying
requirements of plan
and does not impose
such rigid conditions as

many suppose. The
usual size of bay in a
concrete building is 20

x 20. Smaller bays
down to say 16 x 16

would be a little more
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economical. but the saving is so slight that
as a rule the usefulness of the building with
20-foot bays is enough greater to warrant
the slight additional cost. Bays can, of
course, be made considerably larger than

20 x 20 if the use to which the building is

to be put requires it.
One of the objections long brought to the

use of concrete in structures of more than a

few stories has been the fact that it was

thought necessary to make reinforced con

crete columns in the lower stories of great
size. \Vhile it is true that the size of a rein

forced concrete column increases with the

increase of load to be carried more rapidly
than does the size of a steel column, this
increase is not detrimental except in rare

instances. A reinforced concrete column in
the first story of a 12-story building having
18-foot spans in both directions and designed
to carry live loads of 150 pounds per square
foot would be a round column 30 inches in
diameter. If for some special reason it
would be necessary to make the columns in
the lower stories smaller than this, structural
steel cores could be used at a comparatively
small additional expense. This would use up

7 only a small part of the saving effected by

Detail of Upper Stories, varick Building
(t)l;ethi;seto‘:'C:e1n€orced bconcrete

for the rest
s r ura mem ers.

‘ It sometimes happens that it is necessary
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Construction Progress View of Varick Building
Hell-n|¢65Corbett,Amhitm, Entrance Detail in Artificial Granite
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to construct a long span girder in a building carry
ing a heavy load. The most common cause for this
in industrial buildings is the existence of railroad
tracks on the ground floor which disturb the
column spacing on that floor and over which
girders have to be constructed to carry the regu
larly spaced columns in the stories above. Some
times reinforced concrete can be used for these

girders, but in cases of extreme loads where head
room is limited, steel plate girders carried on steel
columns can be introduced without affecting the

economy of the surrounding reinforced concrete

structure.
There are three types of floor construction in

more or less frequent use: the beam and girder

type, the flat slab type and the method which in

volves the combination of hollow tile and concrete.
Each of these types has certain advantages that
best fit it to particular conditions.

The beam and girder type is one of the early
methods of floor construction and has simplicity to

recommend it. The newer form flat slab construc
tion has a number of advantages over it and in

cases where flat ceilings or where the greatest num
ber of stories are wanted in a given height it is

invariably used. The flat slab construction occu

pies much less vertical height for floors owing to the
absence of girders and beams and it also requires
the minimum number of sprinkler heads.
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There is little precedent which we may follow
in designing concrete structures. In the case of any
building it is supposed that it has a definite purpose

and it is the architects duty to interpret this pur
pose through his design and in conformity with the

character of the materials in which it is executed.

In designing a concrete building in which the archi
tecture will be had by means of pleasing forms of
the structural parts there is demanded of the archi

tcct a full knowledge of the physical properties of

the material and the practical and economical

methods of construction which are employed in

using it.
Architectural treatment and ornamental detail

should be carefully considered on any building.
Most of our buildings are very much over deco

rated. Simplicity should be the watchword in

architecture. If architects designing in concrete

would give a little thought to proportion in their

In this 17-story, all-concrete building a feature has
been made of the treatment of the surface of the lower
floors giving them the appearance of granite. Ex
panded metal with the smallest available mesh is wired
to the outside surface of the steel. In the two inches
between this mesh and the form is placed )4-inch
aggregate of pink and white quartz, feldspar and
olivine, mixed one part of white cement to two of
aggregate. After it had been built up to a height of
two feet the balance of the form was filled with com
mon structural aggregate. There was immediate fu
sion and perfect bond but it was necessary to keep
the outside concrete about one foot higher than the
structural concrete to prevent mixing. After the
forms have been stripped, the surface is patched where
necessary, washed with white cement, and then
allowed to stand, when it is bush hammered to give
the completed granite appearance. The remainder of
the building is surfaced with electric surfacing machines
and coated with a waterproofing compound providing
a uniform color.
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design, we would have some very creditable build
ings in this material. The architectural treatment
best adapted to reinforced concrete is that which
depends upon broad lines and proportions rather
than upon fine detail. It is almost impossible to
obtain in reinforced concrete which is cast in place
on a building the absolute perfection of texture and
alignment which can be obtained with cut stone or
brick. Such excellence of workmanship can, how
ever, be obtained as is required by the great
majority of buildings. In designing mouldings and
cornices it must be remembered that these are
constructed in most cases from wood forms and
their character should be of the simplest so that the
construction of the form work may be handled
without great expense or difficulty. The variety
of mouldings should be kept to the absolute mini
mum because the construction of many differing
forms becomes an expensive item. Moulding sec
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4
7

Testing Room in Central Wing of Bureau of Standards Industrial Laboratory

tions should also be designed so that the forms can
readily be removed after the concrete is set with
out doing damage to the finished work. Full use

should be made of simple forms of ornament such
as recessed panels which are easily had by slightly
increasing the thickness of the forms where such
a panel is desired.

The manufacture of pre-cast ornament has been
well developed and competes, in many cases, with
terra cotta. It is not often that pre-cast orna
mentation competes with structural ornament for
the reason that where the detail of the ornamen
tation is such that satisfactory results can be

obtained by casting in place, this method is much

W
."

I

I
1

'.
-.

cheaper. The bre-cast method of
construction is called upon when
the fineness of the detail is such

that satisfactory results could not
be obtained by casting in place in

wood forms.
There are no advantages from

the standpoint of economy in com

bining other materials such as brick,
terra cotta or tile with concrete.

Concrete is always the cheapest.
From the point of view of architec
tural effect, however, there are often
excellent reasons for combining other
materials with concrete and there are
endless possibilities in this direction.
Efforts to provide finish of surface

by varying the composition of the
concrete, using one mixture for the
facing and another for the body of
the walls, have not as a rule been

successful. It has seldom proved
practicable to use a different aggre

gate for the exterior surface of concrete work from
the aggregate used for the body of the walls. In the

case of a building where there is a considerable

amount of reinforcement two inches from the sur
face and where there are many corners and angles

the attempt to use two different kinds of aggregate

seriously impedes the progress of the work and
greatly adds to the expense.

The usual type of surface treatment at the pres

ent time is rubbing, with or without the application
of a coating on the rubbed surface. Hammering of
surfaces is not usual except for small areas for archi
tectural effect. Rubbing costs about 10 cents per

square foot, coating 5 cents and hammering 20.

Construction Progress View of Bureau of Standards Laboratory Showing Concrete Frame Completed
and Brick and Stone Facing Being Applied

Donn GtDeming,Architects



DECORATION 61 FURNITURE
Jeanne Taylor. t/Zssociate Editors. Leland W Lyon. Pt.A.

The Architect’s Control of Furniture and Decoration

NY subject on which widely divergingA opinions have developed strongly in a pro
fessional fraternity is at best difficult to

approach from an editorial viewpoint. Complicate
such a problem with the conflicting interests of
professional and contractual service, the business
interests of manufacturer, wholesaler and retailer,

indeterminate ethical standards and predetermined
policies based on erroneous conclusions,—and one

may obtain a fair conception of the inter-related
complications involved in the subject of interior
decoration in its business phases.

\Vhen Gordius, the peasant king of Phrygia,

conditions as they really exist can constructive
comment and suggestions develop into the ultimate
establishment of standards of practice in this field,

fair to all who wish to be fair, and based on sound

merchandising principles.
We shall therefore consider in some detail the

present conditions and practice in furnishing and
decorating under the definite divisions of: (a) The
consumer field; (b) Merchandising and distributing;

(c) Production. These fields are represented: (a)
By architects and interior decorators who purchase
for, or sell direct to, clients; (b) By the wholesale
furniture and decoration trades; (c) By the manu

had tied the Gor
dian knot, no man

seemed able to un
loose it, even for the

promised reward of

rulership over all

Asia. Alexander the
Great in his char
acteristic manner

solved the problem

by cutting this knot
in two with one

sweep of his sharp

sword—and later
fulfilled the proph

ecy. The methods
of the great Alex
ander sometimes
lacked finesse but
usually they were

productive of im

mediate re s u l t s.

Recognizing in this
question of the busi

ness factors in
volved in interior
decoration a very
complicated knot,
we can take prece

dent from Alexander
and approach the

subject most direct
ly by cutting it
through and care

fully examining the

cross section. Only
by understanding

RAISON D’ETRE

HE publication of the January 1921 issue of THE ARCHI
TECTURAL FORUM marks the first appearance of the

Decoration and Furniture Department. From time to time
during past years consideration has been given in the editorial
pages of THE FORUM to various subjects which properly come
under this heading, and the actual creation of a special dc
partment to cover this subject has consequently been a
matter of evolution.

Before this step was taken careful analysis was made
covering a large number of architects’ offices to determine
the exact interest of the profession in this subject. The
letters which were sent out evoked a strong response and
showed definite interest greater than had been anticipated.
Naturally, many opinions were expressed regarding the
business phases of this question and much general information
was obtained. In this first article, therefore, an outline of
such phases of interior decoration is given. The attention of
readers is particularly directed to a careful analysis of points
brought out in the article and suggestions and constructive
criticism are invited.

The Decoration and Furniture Department will of necessity
cover a variety of subjects coming naturally under this
heading. It is the intention of the editors, however, largely
to confine articles which will appear in this Department
to suggestions and descri tions regarding furniture and
materials available in stocli rather than those made from
special design. It is a well known fact that furniture manu
facturers are successfully producing not only modern furniture
of excellent design but are following closely thedesirable
period designs which have created interesting and artistic
precedents. In the production of fabrics and other decorative
materials, evolutionary steps have been taken in the past few

years and today there is available a vast selection of furnish
mgs and decorations with which the architect may carry out
interiors suitable for every type of building. It will be the
purpose of this Department, therefore, not only to urge
certain necessary reforms in business practices and relation
ships, but to describe in text and plate illustrations successful
examples of interior design and composition. It is also

proposed to bring to the attention of architects interested
In pursuing this branch of the profession information as to
available furniture and materials, market conditions, and the
general attitude of the wholesale decorators’ trade toward
co-operation with the architectural profession.

facturer who sells
this trade or who
maintains an inde
pendent distributing
organization.

The Viewpoint of
the Architect

As a result of con
tact with various
phases of furnishing
and decorating ser
vice through archi
tects' offices, we
were led to realize
early in this analysis
that many conflict
ing viewpoints were
held and that prac
tice has been in no
manner standard
ized. In order to be
certain that the cha
otic conditions dis
closed by prelimi
nary analysis of this
subject applied gen
erally, THE ARCHI
TECTURAL F 0 R U M

has recently carried
out an investigation
covering over 1,000

ofiices of architects.
The purpose of this
investigation was to
determine: (1)
VVhether or not the
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architect furnishes interior decoration service for his
clients; (2) VVhat the architect charges for such ser
vice; (3) The architect's present relations with the
dealer and manufacturer; and (4) The architect's
method of handling furnishing and decorating
projects.

The results of this analysis showed an interest in
this subject far beyond that which had been ex
pected. Hundreds of letters now in our editorial
files show not only that the architect does this work
and is interested in doing it, but that he feels the
need of standardized service charges and improved
relations with the dealer and manufacturer. He
resents the intrusion by certain classes of interior
decorators, as will be discussed in later paragraphs.

One of the most frequent complaints which have
been made by architects in the course of this in
vestigation is that the wholesale trade discriminates
against the architect in the matter of discounts,
allowing interior decorators a much greater discount
and in many cases refusing discounts entirely to the
architect. There is no question that this condition
exists, but as there are two sides to every story it is
only fair that these be presented because of their
bearing on later conclusions in this series of articles.

We have been informed that some two or three
years ago in New York a meeting was held including
members of the wholesale decoratorsI trade and
interior decorators. At this meeting it was decided
to cut down the discounts allowed architects. While
it may be true that interior decorators used their
collective purchasing power in urging this course, it
is also true that the manufacturer and distributor
who refuses to allow an equal discount to the archi
tect has at least businesslike grounds for so doing.
The conditions on which this attitude is based are
thus explained by manufacturers:

The interio decorator is essentially a contractor
who purchases on his own account at wholesale

prices and resells to his clients at the retail figure
or in some cases the highest price he can get. On
the other hand, the average architect purchases in
behalf of his client and allows all discounts to accrue

to the benefit of the client or, in other words,

through the present system in the average archi
tect's ofiice, wholesale prices are available to the
retail consumer. The manufacturer claims fairly
that in any industry this condition is not sound.
The reason that the architect does not usually re
tain discounts is because he feels that for his services
in interior decorating he can charge on a percentage
or hourly basis only and that he cannot be placed
in the position of a contractor, or take payment
from two parties in the transaction. Consequently,
with the stopping by many furniture and decorative

material houses of the practice of giving equal dis

counts to the architect, the interior decorator is

placed in a position where he can offer his services at

lower cost to the client than can the architect. The
possibility of meeting this situation will be dis

cussed in later paragraphs.
Meanwhile it is interesting to note that the large

volume of furnishing and decorating now controlled
by architects is being handled in various ways:

(1) The architect employs an interior decorator
in the role of a professional buyer to carry out detail
work of selection of materials and furniture. The
architect controls the principal elements of design;
the client pays the retail prices so as to provide the
decorator's profit. The architect is paid by re
ceiving a commission approximating 10 per cent
on total cost or by remuneration on an hourly basis.

(2) The architect is called upon in consultation
on the work of an interior decorator who is dealing
directly with the client, for which he receives a
service fee.

(3) The architect maintains an interior decorat
ing department which takes advantage of all dis
counts in lieu of commissions.

(4) The architect purchases at the best possible

prices, including all available discounts, and bills
his client exactly at cost, receiving a commission

on the work. In this manner he takes advantage
of those distributing organizations which are still
willing to allow him full discounts.

It was found in the course of this investigation
that furnishing and decoration in all types of build
ings were almost without exception controlled
directly by architects and that many architectural
firms contract for the complete design and super
vision of a project, including all furniture and deco

rations. The volume of this business controlled by
architects will be discussed in later paragraphs
under comments on the Manufacturer and Dealer
aspect.

What the Interior Decorator Thinks and Does

Interior decoration carries with it all the at
tributes of a profession, a trade, a contracting
activity and a buying service. This branch of the

building field includes many earnest workers of
varying degrees of ability and in practice there

seem to be approximately three classes of interior
decorators:

(1) The professional interior decorator, highly
skilled in design and general knowledge of the

subject, and capable of carrying out intricate proj
ects involving the expenditure of large sums of
money.

(2) What we deem the “merchant class" of
interior decorators, dealing principally in antiques
and unusual furniture and fabrics and often

maintaining shops. An interior decorator of this
class does not as a rule work on any standard retail
price basis but buys wherever possible at the

lowest prices and sells wherever possible at the

highest prices. Here many unfortunate practices

have developed and it is due to the questionable

and sometimes directly dishonest policy of some

members of this class of decorators that many
charges are unfairly lodged against the entire
fraternity of interior decorators.

(3) A third class of interior decorators might well
be termed “professional shoppers." Individuals
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in this class have of course developed a certain
knowledge of color, texture and design. This is the
type which usually works with the architect on’
smaller projects, purchasing through the wholesale

decorators’ trade and selling at the retail price.
A decorator of this type has a number of valuable
assets in actual practice, including a quite complete
knowledge of the market covering available furni
ture and materials. This type of decorator is
usually called to work under the direction of the

architect and to combine with the architect's broad
knowledge of design an intimate knowledge of de

tail in fabrics, colors and furniture. Apparently
there are no standard qualifications necessary to
become a decorator and consequently to be favored

by the wholesale trade.
We find that among the ranks of interior deco

rators there are many individuals of recognized
ability who are in every sense professional, but as

we pass down the scale we find within the ranks
graduate house painters, curtain makers, furniture
salesmen, and of course many who consider their

activity more or less as an avocation.
It is not necessary to discuss the fact that there is

much dissension in the ranks of this fraternity, as

well as a strong feeling on the part of many against
the handling of furniture and decoration by archi
tects. Similarly, there exists among the architects

a strong feeling against certain classes of interior
decorators, particularly those who are called in
without consideration for the architect and who
make suggestions not only out of keeping with the

design as the architect has visualized it, but often

involving interior structural changes entirely con

trary to the spirit of the design as it has been

developed by the architect.
\Ve realize, of course, that in treading this maze

of interior decoration we must touch some dan

gerous spots and some‘sore ones, but we realize

also that as the interests of architects in this field are

growing rapidly it is necessary to develop a clearer

mutual understanding—at least between the archi
tectural profession and the wholesale decorators‘
trade, if not between architects and the entire

decorating fraternity. We can visualize very def
initely certain standardized methods which will give
satisfactory results to all who are following their
business in a logical manner and it is hoped that
some of these points will be clearly developed
through this and later articles.

Facts About and For the Manufacturer and Dealer

Having in a general manner pictured conditions
relating to interior decoration in the architectural
profession and the interior decorating fraternity,
it is necessary to give consideration to the view
point of the manufacturer and dealer and perhaps
to bring to their attention facts as yet only dimly
realized.

It is indeed a coincidence of unusual interest that
as this article is being written there comes to our
attention the December, 1920, issue of Good Fur

niture, a well known manufacturer and dealer
periodical. In order to show the exact editorial
policy of this publication regarding the subject
under consideration we quote from one of the ad

vertisements of Good Furniture :

“We especially appreciate our position as a

recognized medium of information between manu

facturer and dealer during this evolutionary period.
The signs of the times, the unfoldment of the greater

purpose for 1921, can be clearly seen from cover to
cover in this issue."

In the copy of Good Furniture mentioned we find

an interesting section which has been running for
some months under the general heading “Upbuild
ing a Great Industry," and we note that Chapter 7

is headed “The Kinship of Architecture and

Furniture.” Reading through the article there are

to be found several significant paragraphs from
which we quote:

“What is the matter with the architect?
Does he consider that he has done his full duty to

himself and his client when he plans a fine building
suited to grounds and environment? Is he merely
an engineer, an expert on proportions, stains, form
and superficial coloring? Does he stop with super
vision of construction because his profession is so

lofty that he is above consideration of the home in
its finished state? Why does he not finish what he

has started, and suggest the colors of walls and

ceilings, the kinds of rugs and pictures and the

types of furniture that should go into the structure
his brain has developed?

“It seems clear enough that the architect, who is

a student of periods and styles of all ages, owes it to

art and posterity as well as to the present genera
tion, to apply his knowledge to perfection of in

terior as well as exterior.

“There seems little enough reason why the

architectural profession should hold itself aloof

from the problems of interior decoration, or
consider itself above such work. You would think
little of a surgeon who performed a difficult opera

tion and then ignored the subsequent welfare of the

patient.
“People who are able to pay are not always capa

ble of discrimination. This is particularly true in

the selection of home plenishings. Very often one

sees the most deplorable taste exhibited in furnish
ing a new home, a splendid hotel or a public build
mg.

“Buyers who seek the advice of trained decorators

avoid this fault; but there are those almost without
number who buy without professional aid, and

having no real conception of actual fitness, make a

sad fiasco of their selections when these are finally
placed.”

These are indeed interesting and constructive
suggestions, particularly as they emanate from
channels advisory to the manufacturer and dealer.

In turn we may state that the results of our investi
gation in the architectural field show that the

purchase of millions of dollars’ worth of furniture
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and decorative materials is controlled directly to
day through the offices of thousands of architects
and that interest is growing in this subject to a
point where such co-operation as that suggested in
the quoted paragraphs is indeed necessary.

Recognizing the architectural profession as a

definite and powerful buying unit, constantly
increasing in its control of expenditure in this field,

it is evident that the wholesale decorators’ trade
backed by the manufacturers should now give
serious consideration to the creation of a more

equitable and friendly relationship with the archi
tectural profession.

It must be realized that architects will work in
one of three ways:—~first, directly controlling all
design and purchase; second, utilizing the profes
sional buyer class of interior decorators to carry
out detail purchases; third, in some cases, recom

mending the employment of high class professional
decorators to co-operate in the solution of special
problems.

It is evident that in this field the architect is to
be limited only by his own ability and experience
and that he will seek the services of interior decora
tors only in proportion to the difiiculty of the prob
lem and to the amount of knowledge which he may
possess on the subject. VVe do not claim that all
architects are fully equipped by experience or

knowledge to handle the problems arising in this
connection. Is it not logical to believe, however,

\that the average architect even without special
training is more capable of rendering service to this
end than the average interior decorator?

\Ne have endeavored to give a fairly comprehen
sive outline of present conditions in this field,

particularly as affected by activities of the archi
tectural profession. The letters which we have re

ceived in the course of this investigation show a
marked interest, not only in receiving all possible

information on the subject, but in encouraging
some activity which will bring about standardized
conditions in this field.

\/Vhile we have formed certain fairly definite con

clusions regarding the possible relationship of the

architect to the manufacturer and the interior
decorator, together with suggestions regarding
dealings between the client and the architect in the
matter of furnishing and decoration, we shall with
hold these suggestions as the subject of an article
to be published in the February or March issue of
THE FORUM. By readers who have not already
expressed their opinions it is hoped thatsuggestions
will be made freely and frankly in order that all
opinions may be correlated and some definite action
taken to bring about better understanding and
better practice.

Dining Room of House in New Haven, Conn.
EwingBLCheppell,Architects



MINOR ARCHITECTURE
EXEMPLIFIED IN MODERATE COST BUILDINGS

OME of the most

Sinteresting
work

being done today
consists in the remodel
ing and adapting to

modern conditions of old
city or country resi

dences. VVith all of its
defects in the way of

design and its shortcom

ings in planning build
ing a generation ago

was apt to be well done.

It was before the era

when prices for materials

of every sort had soared to such figures that sub

stitutions of various kinds were resorted to, and

builders of that period worked with the idea of

A Country House Alteration
LUCIAN E. SMITH, ARCHITECT

Entrance Front of Original House

a building structurally
sound and well built to

begin with alterations
are frequently well worth
while, often resulting in
improvement out of all
proportion to the cost

involved.
The illustrations show

the original appearance
of a house on Llewellyn
road, Montclair, N. J.,
built about 40 years ago,
and its greatly changed
exterior after being suc

cessfully altered by Lucian E. Smith, architect. In
this instance much of the entirely transformed
appearance of the building is the result of removing

producing structures which would endure. With an unnecessarily large veranda and considerable

Entrance Front Showing Alteration of House

21
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IX?/‘/‘I01//m'_s.v0»v0:0 .w;///a~/ green and brown laid irregularly. The chim
neys are whitewashed.

The interior alterations consisted chiefly
in the removal of various partitions to correct
the proportions of certain rooms, the addi
tion of several bathrooms and the enlarging
of the living room which, in its altered form,
is 20 x 32, paneled with wood from floor to
the ceiling of slightly roughened plaster,
having incised ornament. The living room
has a stone chimney piece and the easement
windows are filled with leaded glass having
silhouettes of grotesque animals and birds.

The plan of the house which has remained
practically unchanged is interesting in the
spaciousness it shows in contrast to modern
planning, where the architect is forced
through conditions of cost to economize in
area and cubage. There is

,

therefore, a

definite advantage to-day for the client in
solving his problem of a modern house in
following this method of procedure. The
increased value of the house greatly ex

ceeds the cost of improvements and in cases

where the location is desirable it can later
be sold at a profit when new construction

_mA,qcm,, is contemplated. Considerable skill is re
0 5 0 /5 .-0 25 30 J5

"
quired for planning successful alterations

V/{RICK
‘

--., '
and their results often prove their impor

Plan of Remodeled First Floor tame

superfluous ornament, the . I J,

correcting of the most glar- I I

ing architectural faults of
the clapboarded house and

the coating of the entire

exterior with rough coated

stucco applied on metal

lath. The use, to a mod

erate extent, of trim to

simulate half timber in an

instance of this kind would
seem to be quite justifiable
since it is

_ obviously em

ployed merely as decora

tion or ornament and

makes no pretense of being

anything else.

The exterior has gained

a certain unity of expres
sion by the placing of the

windows in groups and by
the use of casements which
are especially suited to a

house of this kind. An
added character is given by
the use of brick for steps

and for the floors of terrace

and veranda. All the ex

terior woodwork has been

stained and the roof is

COV€l'€d “'lth shingles of Extended End of House Showing New Porches

- ';;.— ~ -9» -W '5-4 ~
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An Efficient School
McLAU,GHLIN 6: BURR, ARCHITECTS

of Economical TYPe

By G. HOUSTON BURR

chusetts, to accommodate 450 families soon
brought before the school authorities the

problem of how the children of these families were
to be accommodated in schools that were already
crowded. This condition was met by the United
States Housing Corporation agreeing to erect an

elementary school which would eventually become
the property of the city.

The requirements of the school were left to the
local authorities with final decision as to construc
tion and architectural treatment vested in the

architectural department of the Corporation. It
was decided that a building of 18 classrooms would
accommodate the additional pupils in the district
where the government houses had been erected and

that the building should be a one-story school with
the classrooms lighted by overhead light. Two of
the rooms were to be fresh air rooms and one a

domestic science room.
In addition, the build
ing was to contain an ~

assembly hall to seat

about 600 and a small

library, both of which
could be used for com
munity purposes, ad

7

I11-IE

erection of houses at Quincy, Massa

ministrative offices,

toilet rooms and

teachers’ room.

The Quincy school

authorities had visited
a one-story school in the
western part of the state

lighted by overhead
light and were very
enthusiastic about this

method of lighting, but
in this school the class
rooms were without
side wall windows and
the architects raised
the question as to the

psychological effect on

pupils being shut up all
day within four walls
with only overhead

light. In order to get

further information on

the subject several

cities where one-story
schools are being con

structed were visited,
and the information
obtained from this visit
was very instructive.
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Everywhere the school authorities were agreed
that it was very essential to have at least some side
wall light in order that pupils might relieve the
monotony by being able to look out of the windows.
In one city it was felt that the psychology of this
was important enough to discard the unques
tioned merit of overhead lighting and to light the
rooms entirely from the side walls. After con
siderable study it was finally decided to light the
rooms with saw-tooth skylights facing the north
and with fairly large windows in the side walls.
This solution proved very satisfactory and the
classrooms have excellent light even on dark days
Study of the plan soon developed that 12 class
rooms naturally grouped themselves around the
assembly hall and boiler room portion, thus leaving
six rooms to be accommodated elsewhere. The first
thought would be to arrange the six rooms either by
extending the building to the rear or on each side

of the front so as to
make a symmetrical
front elevation. The
first plan was impos
sible because the lot
was too shallow and
the second was hardly
feasible by reason of

the natural conditions
of the lot which, al

though fairly level, had
an outcropping of ledge
at the interior angle.
Therefore to save ex

pense the building was

designed with five
classrooms on one side,

making an L shaped

plan, and the center
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portion of the front of the main building was car
ried up two stories to accommodate the domestic
science classroom and a teachers’ room with a small
kitchenette. This kitchenette was added because
it was found that the majority of the teachers'
came considerable distance to school and did not
return home for the luncheon hour. Therefore some

arrangement was made so that they could prepare
their own lunches in the school.

Each classroom is arranged for 42 pupils and has
sliding blackboards and bookcases at the teacher's
end and Chicago type wardrobes along the corridor
side. The rooms are heated by direct
radiation controlled by automatic ther
mostats and are suppliéd with fresh air
through ducts carried above the ceilings
of the corridors from a central fan sys
tem; the classrooms ventilate under the
sliding doors of the wardrobes causing a
constant current of air to pass up through
the clothes and they are quickly dried in
wet weather and without odor in the
classroom. Foot warmers are placed at
convenient points and unlike the usual

type, these are raised to form a platform.
Every classroom has an emergency

exit opening directly outdoors so that in
case of fire no pupil is sent back into the
building. The floors of the classroom are
of maple, but the floors of the corridor
and assembly hall are of rubber tile
about inch thick and 18 x 24 cemented
to the underfloor. This makes a very

M!
=--F’

excellent surface as it is prac
tically noiseless. The assembly
hall is equipped with a fair sized

stage and moving picture ma
chine booth.

When working drawings were

started on this school definite
instructions were given the

architects that every item must
be fully covered in the plans and
specifications and that on no
account could there be any
extras. In this connection it may
be interesting to know that not
only was the building erected
without any extras, but at the

1
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1 completion of the work an allow
ance of $24 was returned to the
Corporation due to not having
used all the amount allowed for
temporary heating. The school
was erected in 1919 at a total
cost of approximately 31 cents

per cubic foot, or about $275
per pupil, including grading
and landscape work.

Experience in every type of
schoolhouse construction has

the architects that the one-story
school is the most economical type to erect
in localities where land is inexpensive. The
safety of having every classroom exit directly to
the outside in case of fire makes this type of school
superior to a two-story building, even if it is of
fireproof construction. A building of this kind
makes for simplicity in school administration and
with proper study can be made very pleasing archi
tecturally. Overhead light is the very best means
of lighting classrooms but more costly roof work
makes a school so lighted slightly more expensive.
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A Large Concrete Warehouse
By R. E. BRIGI-JAM

NTEREST in bigness has been called a purelyI American, modern characteristic. Our largest
shows on earth and our colossal buildings have

been pointed out as showing that we are interested
in quantity sometimes at the expense of quality.
However, it is doubtful whether this interest in the

largeness of things is either purely American or
purely modern. One can easily understand the

competition between the builders of early ages who
vied with each other in the erection of larger and

larger cathedrals and other monuments. Certainly
there was nothing modest with regard to the design
and construction of St. Peter's and the Emperor
Justinian, who was responsible for the erection of
Saint Sophia, did not feel that he was building a

small or insignificant structure.
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There is no doubt but that everyone is and always
has been interested in large buildings. It is also
true that in most cases where buildings have been
erected covering large areas, or extending high above
the sky line, they have been well designed from an
architectural point of view. Both the Municipal
Building and the Woolworth Building in New
York are tremendous structures, and both are
considered as having distinct architectural merit
which has attracted wide attention.

A building totally different in character, but of
large size considering its use, is now being con

structed in lower New York; this building is known
as the 395 Hudson St. Building. It will be used

largely for a warehouse but there is a section which
will be given over to use as a garage, and certain

0 ‘ ,

The 395 Hudson Street Building, New York
McKenzie,VoorheesdcGmelin,Architects
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Fig. 1. Section through Pent House Roof

floors will be used entirely for shop purposes and

others for offices. The building will cover an entire

city block. Its longest dimension will be 339 feet,

9% inches and it is approximately 200 feet wide.

It will be a ten-story building with a basement and

with large pent houses accommodating machinery,

tanks and other apparatus.
The design of a warehouse presents great difi’i

culties to architects. The firm of McKenzie, Voor
hees & Gmelin, who were commissioned to design

this building, have confined their efforts to the work
of creating symmetry of design and the proper
scale of mouldings and cornices.

They have approached the prob
lem from a standpoint of main

taining harmonious proportions
and they feel that this can be

done in a warehouse as well as in
any other structure.

The warehouse is after all

nothing but a huge box with the

walls pierced with as many and

as large windows as possible.
This presents a checker board

pattern on the exterior which is

difficult to deal with no matter
how it is approached. By careful

studying of mouldings, and pro

portions and positions of band

courses, the architects have at
tained an extremely pleasing
appearance for this type of
building. They have also done
away with the ugly tanks and

other roof structures which have

so badly marred the skyline of
New York, treating the pent
houses in such a manner as to
make them integral parts of the
building and making the design
mass up in an interesting
manner.
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Fig. 2. Transition of Columns

Planning for a build
ing of this kind is influ
enced to a much greater
extent by the require

ments of a labor law
than by the dictates of
the Ecole des Beaux
Arts. No wide means
of circulation, no accen

tuated axis dominates
the plans. The placing
of stairways is deter
mined by the distances
to them from points in
the building and the
locations of elevators are

determined by their near

ness to the loading and
shipping platforms, or
to the entrance hallways.

Only on the ninth floor where the offices are
located is an attempt made to maintain corridors
giving an easy access to all parts of the building,
and this is effected by the elimination of certain
columns on this floor. On the tenth floor, which
might be looked upon as the first floor of the huge
pent house (See Fig. 1), will be located the large
dining room and kitchen, the rest room for women
employes, a conference room and a demonstration
room. This plan will cover a fairly large number of
square feet, but there will still be left a large area
of roof which will be used for recreation purposes. At

present it has not been decided

whether this roof area will be

used for hand ball courts or
bowling alleys, but it is certain
that recreational features will be

added.
However, the chief interest in

a building of this type lies in its
construction. This structure will
be, when completed, the largest

reinforced concrete building in
the Borough of Manhattan, and

perhaps one of the largest com

mercial buildings built of this
material anywhere in New York.
The type of construction that
will be used is flat slab con

struction with no beams showing
in the ceilings except in certain
portions where beams will not
be objectionable. Flat slab con

struction is known more outside

of New York than it is within
the limits of the metropolis; in
fact, until recently no provision
had been made for this type of
structure by the building depart
ment, and it was not until a

special ruling had been adopted
on July 8, 1920, by the Board
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of Standards and Appeals that the engineers’
designs for the building could be approved.

In most cases the Chicago Code has been used by
engineers designing work of this character. In this
building the engineers have had a chance to show
the flexibility of concrete construction. Much of
the criticism which has been directed against con
crete work has been on account of the fact that it
was supposed to be limited in its scope and
inflexible.

In this particular instance the engineers have
shown that a large degree of flexibility can be

developed in reinforced concrete structures. As
an example of a case of this kind, it might be noted
that on two sides there are wagon courts into which
trucks will be driven to deliver and receive goods
from receiving and loading platforms. It is natu
rally desirable to have wagon courts as wide as

possible and yet in these there must be columns
carrying the structure above. In the past it has
always been felt that reinforced concrete columns
in a building over ten stories high must be of
colossal diameters. Such columns would be abso
lutely out of place in wagon courts.

The engineers have surmounted this difliculty
by designing the sections of columns which will
appear in the wagon courts as having rectangular
sections which change from rectangular to round
at the second floor. In some cases a change in sec

tion is effected so that instead of having the long
dimensions perpendicular to the building line, as
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Fig. 3.

in the wagon courts, these are parallel with the

street front. This is done so that columns do not
project excessively into the second floor but are

flat along the wall.
The method used in effecting the change from

rectangular to round columns is almost unknown‘
to any but concrete engineers. Use is made of rein

forced concrete mats (See Fig. 2) which are large

rectangular slabs of concrete reinforced by means
of % -inch round rods looped at right angles to each

other and spaced approximately three inches on

centers in both directions. The mats are prac

tically all steel filled in with concrete. These are

placed on top of the rectangular columns, in much

the same manner as butt plates are used between

sections of steel columns, and the round column is

carried on top. Another unusual feature is the use

made of columns having oblong sections at ele

vator shafts. It is desirable to save as much room

in the elevator shafts as possible and it would be

diflicult to bring the partitions of the elevator

shafts against circular columns and for this reason

these columns have rectangular sections and except

on the top floors are much longer in one direction
than in the other.

The simple method of constructing most of the

columns throughout the building is that in which
spirals of steel and vertical rods are used to rein

force the concrete in the column (See Fig. 2). The
method of reinforcing the columns at the elevator
shafts is that in which two and sometimes three
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spirals are used in the reinforcing, and all spirals
are then encased inside the rectangular concrete.
As the columns reach the upper stories of the build
ing they decrease in size, naturally, and where three
spirals were used at the basement and first floors

‘only one spiral is used at the eighth and ninth
floors. The changes from the large to the small
columns are effected in the same manner as the
changes from rectangular to circular columns, that
is by means of mats placed between the large and
the small sections.

Another interesting detail is the design of a por
tion of the first floor. In this portion there will be
located racks in which will be stored electric con
duits and owing to the heavy load of these conduits
the floor is designed for a live load of 1,000 pounds
per square foot. This floor is supported by means
of girders and beams and not by means of the Hat
slab construction which is characteristic of the rest
of the building. Except for the fact that the beams
and girders are all designed deeper and wider than
those found in other places in the building where
this type of construction is used, no special diffi
culty has been encountered by the engineers.

Footing problems were not particularly difficult
as the soil encountered was unusually good. When
the excavation was made for a certain section of the
basement, however, it was found that the good soil
which had been found in the test borings did not
extend over the entire area so in this portion the
footings were designed to impose a load of three
tons per square foot upon the soil, whereas the
majority of the footings were designed to ijnpose
a load of four tons per square foot. All footings
under the interior columns are rectangular, pyra
mided, reinforced, concrete footings. Under the
outside walls the footings are made to be continu
ous in almost all cases but at one corner a footing
was designed in such a manner as to take a load
of four C0lumns~—one corner, two wall columns and
one interior column.

On the ninth floor, which will be used for office
purposes, intermediate columns are left out and
spans of 40 feet are encountered which must be
taken care of by reinforced concrete girders. In
order to avoid having these large girders drop down
below the ceiling of the ninth floor, a hung ceiling
is used which is constructed of light reinforced
concrete of sufficient strength so that a small live
load can be imposed upon it (See Fig. 3). In this
hung ceiling space are distributed the heating
mains and the heating supply pipes drop from this
space to the basement and return in the basement
to the boiler. The hung ceiling space is also used
for the distribution of ducts into which are gathered
the ventilating ducts from the toilet rooms and shop
floors. The use of a hung ceiling of a building of this

type is somewhat unusual.

The structural drawings show the concrete con
struction of the hung ceiling space over the ninth
fioor, the steel and concrete mats used between

sections of columns and the type of roof construc
tion in the pent house roofs.

It might be noted that in this building unusual
care has been taken to install first class mechanical

equipment. The sprinkler system is very complete.

It is supplied by two sources of water supply and
in addition there is a fire pump installed capable
of delivering 1,000 gallons per minute at the top
floor to the sprinkler and standpipe system. This
water is lifted to a height of over 151 feet and is
delivered at a pressure of 100 pounds per square
inch. The sprinkler system will be divided into
six systems each fed by_an independent riser. In
addition there will be dry lines in both wagon courts
and these dry lines will be equipped with an
accelerator which will enable water to flow to any
particular head in the dry system almost as soon
as the head opens up.

The heating system for this building is of a type
usually found in the better class of office buildings.
It is a vacuum system with overhead mains. The
theory of the overhead main is that the steam and
water of condensation both flow in the same direc
tion, and this does away with water hammer. All
branches are taken oFf above the floor and all radia
tors are of wall pattern making it possible to clean

around them. The plumbing installation will be of
a very high standard and all fixtures are hung from
the wall in order to secure the highest degree of
sanitation and cleanliness.

There will be ice water lines to the drinking foun
tains on all floors. A small refrigerating plant will
be used. The entire system will be equipped with
galvanized wrought iron pipe. There will be two
compressed air lines to the shop floors, one having
a pressure of 65 pounds and the other a pressure of
two pounds.

It would seem that this is an unusual building
considering the purposes for which it is designed.
By reason of its size and also on account of its care
ful architectural treatment, it is to be classed above

the average warehouse. Because of the great care

given to the mechanical equipment, the plumbing,
heating and electrical work, it will be of the most

carefully designed type, and the building will be one
of the most complete erected for shop as well as

warehouse and commercial purposes in Manhattan.
The building is unusual also as illustrating the

possibilities of securing good design in a building
which is often neglected and with a material which
is seldom used to such advantage. In designing
structures to be built of concrete emphasis may well
be placed on the note of strength and the building
yet be given an appearance of architectural sym
metry and dignity.



Truss Design and Details
PART III. HEAVY WOODEN TRUSSES WITH PARALLEL CHORDS

By CHARLES L. SI-IEDD. C.E.

OODEN trusses with parallel chords are
frequently used in building for long spans
and heavy loads. It is more common to

use such trusses in railroad bridges of second class
roads but the use of them should be understood by
one engaged in building work as the principles are
fundamental and the knowledge of them will enable
the designer to take care of cases where their use is

imperative.
In Fig. 10 is shown a wooden truss with parallel

chords. The slope of the diagonals should be in the
neighborhood of 45° but this may be varied con
siderably in case of emergency. If they are flatter
it makes the horizontal component greater causing
the use of greater lugs in the castings or of deeper
notches where no casting is used. Besides this a
flat diagonal is longer and the additional length
might prevent the use of a smaller and more eco
nomical piece on account of the possibility of

:
Fig. 10

buckling. The increase in the size of the lugs is the
most serious trouble as it causes the waste of more
wood in the bottom chord and increases the trouble
due to shear as will be described hereafter in deal

ing with Fig. 13. If the diagonals are made steeper
than 45° no serious difficulties are encountered, but
the economy may not be as great.

The panel points should also be located with
reference to the loads to be applied. These loads
should be as near as possible to the panel points.
When the load is practically uniformly distributed
the panels should be short. Any loading applied to
the chords between the panel points causes bending
in the chord which increases its required size. A
conventional way of marking the panel points is
shown in Fig. 10—U°, U1, U2, etc., for the upper
chord panel points and L0, L1, L2, etc., for the lower
panel points. The members are then denoted by the
panel points at their ends; thus the end diagonal is
known as L“, U‘, etc.

The diagonals are of wood and are designed to
take compression only as they simply butt at
their ends. The verticals are of wrought iron or
steel rods and are designed to take tension only as

they are too slender to resist buckling and are con

nected to the truss only by nuts and plates on the
outer side of the chords.

'

If the load on the truss were greater on one end
than on the other (as would be the case with a
snow load on one side of a roof) the stresses in the

diagonals near the center and also in the verticals
would be likely to be reversed in character. This
would cause the opening up of the joints and bend

ing in the chords resulting in trouble of a serious

nature. To avoid this, wooden diagonals are

added as shown by the dotted lines in Fig. 10.

These are called counters and in the case of un

symmetrical loading a counter would be doing the

work instead of the diagonal in the opposite direc

tion. In trusses with broad chords the main diago

nals may be made of two wooden sticks and the

counter may be placed between them. If the width
of the truss will not allow this treatment the counter
may be made in two pieces butting against the

main diagonal. If the diagonals are at 45° the

counter will butt squarely against the diagonal,
and they need only be spiked together at this
point, but if the counter and the diagonal intersect

at an angle other than 90° the counter would have

a tendency to slip along the diagonal and thus

nullify its effect. This, however, can be overcome

by notching the counter slightly into the diagonal,
the depth of the cut depending on the angle and the

amount of stress which it is possible for the counter
to carry. A notch of less than one inch is not very
reliable although % inch is used by some designers.

VV hen the counter passes between the two members

of the main diagonal a small bolt of %- or %-inch
diameter is generally used, passing through all three

sticks.
The joint at L1 or L2 may be designed as shown in

Fig. 11. Here a casting is used to transfer the stress

Fig. 11

from the diagonal into the rest of the truss. The
ribs, such as C, should not be less than % inch in

thickness as the forms used in casting may float

a little which might seriously lessen their thickness.

In castings, even with %-inch ribs, the moulds

should be so placed that the openings in the casting

will be vertical to minimize this floating. At the

intersection of the ribs a slight curve called a fillet
of about V2-inch radius is[used to strengthen the

29
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point and facilitate the casting. A small round
projection may be placed at A to project into the
diagonal about an inch to keep it from slipping.
Some designers prefer to leave a hole in the cast
ing here and insert a short rod. This latter scheme
makes the erection somewhat easier.

To keep the casting from slipping along the chord,

lugs B are formed, their combined depth being
proportional to the horizontal component of the
stress in the diagonal. Two are often used to lessen
the depth of the cut in the chord which in the case

Fig. 12

of the tension chord means just so much larger
stick. These lugs should fit tightly into the stick
and be reasonably smooth and straight to insure a
firm joint. Their thickness should about equal
their depth. One of them is made smaller than the
other, usually not more than one inch, as its effi
ciency is limited by the horizontal distance between
the lugs. This must be long enough to transfer in

shear the portion of the stress transferred in bear

ing by the larger lug above the bottom of the
smaller to the main, unbroken portion of the chord.
The lugs are placed a short distance from the ends
of the casting to make the ribs in the corners less
liable to fail. Failure at this point in poorly de

signed castings is not at all uncommon. The rods
R in the case shown pierce the casting and are held
at the ends by a plate P bearing against the chord.
\/Vhere the rod pierces the casting a thin sleeve is

cast about the hole and rod to strengthen this
point.

The joint at L3 is shown in Fig. 12. It should be
noticed that while the center lines of chord and

vertical and the main diagonal intersect at a point
that the center line of the counter does not inter
sect at this same point. This is done to avoid the
use of too large a casting and as the stress in the
counter can only be small this eccentricity will not
be serious. This point was mentioned in the first
article of this series in the November number of
THE FORUM.

The joint at L0 is shown in Fig. 13. The vertical
stick at the end transfers any load which may be

applied at the end of the truss to the bearing and it,
together with the vertical rods, binds the two
chords together making alfirm structure. The verti
cal rods are frequently countersunk into the lower

chord so as not to interfere with the bearing. The

plate at the end of these rods does not need to be
very large. It is at this joint that the most difficult
problem in the design of the truss is often encoun
tered. This is the problem of taking care of the
shear in the lower chord due to the horizontal
component of the stress in the end diagonal. The
end diagonal carries the greatest stress of any of the
diagonals and it meets the lower chord so near its
end that frequently little space is available to take
care of this shear if no other provision is made than
at the other joints. The distance D, Fig. 13, should
be at least 12 times the combined required depth
of the lugs otherwise the upper part of the lower
chord would shear off from the right hand lug to the
end of the truss.

If there is room to extend the lower chord to
provide for this it is the most economical way of
designing the joint, but where space does not per
mit, some other means has to be provided. One
way is to omit the lugs on the casting and to place
under the casting a steel plate with a lug riveted
to its top for the casting to bear against and extend

the plate back far enough so that other lugs may be
put on its under side, notching into the lower chord.
When this is done bolts should be placed through
the plate and passing through the chord. These
bolts should be just to the right of the lugs to pre
vent the plate from buckling up.

Another way of providing for this shear is to

design the casting as shown in Fig. 13 and then

run a bent plate around the end of the lower chord

Fig. 13

and along either vertical face of it far enough back
to allow vertical lugs to be placed on the plate

engaging the bottom chord in a similar way to the

top plate already described.

In some trusses it has been found that the chord

stress was so great that wood could not be con

veniently used for the lower chord which is in ten

sion. In such cases a stick is chosen large enough

to take care of the details properly and plates run
along the vertical faces of the stick for the entire

length being merely a continuation of those de

scribed in the preceding paragraph. Channels may

be used to advantage instead of plates and some

times rods have been used passing through angles

at their ends, these angles having their outstanding
legs reinforced by stiffener angles.
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Business Elements in an Architect’s Office

written on the subject of business from an

architect’s viewpoint consists of a sweep

ing apology to art, followed by the more or less

thinly disguised accusation that the average archi

tect is an artist and consequently a helpless entity
in the business world. Even where groups of

architects meet there is no lack of disparaging

criticism as to the average architect's ability to

make money, to hold his clients, to manage his

organization and to take his logical position in

the economic structure of the community.
So much has been said, in fact, that there is

no need of additional criticism. We believe that
every progressive architect possesses the spirit
of the progressive business man and that he is

interested in every suggestion and idea which may
help in bettering his service and his business

methods. We propose, during the year 1921, to

give no further editorial consideration to any
form of direct criticism but to confine our efiorts

to the development of constructive suggestions

for the architect, individually and collectively.

If every member of the profession will also adopt

this attitude and seek to place his service and his

profession in its rightful position in the business

of the community it is logical to believe that
architecture will soon stand in public estimation

not only as a great art but also in its rightful posi

tion as one of the important forms of modern

business.
Will there be any sacrifice of art in this develop

ment? Think of an artist who produces, in three

dimensions of beauty, a building which also func

tions with machine-like perfection in accordance

with the desires of those for whom it has been

produced! This is what every architect should

strive for—to develop through organization and

personal equipment the ability to create build
ings in which the elements of art, practicability
and economy have been finely considered to pro

duce satisfaction on the part of the client and to

form a direct contribution to the community.

Q

LMOST invariably the preface of anything

Necessity of Organization

It is evident that to achieve this result a num

ber of business elements must be introduced into
the daily work of the architect and that his organ

ization should be developed accordingly. At
this point it may be noted that practically all

types of business have more or less standardized

forms of ofiice organization. The average archi
tect’s office, however, has never been developed
on a scientific plan. The result, as everyone
knows, is an unstabilized form of organization
with crowded offices in busy times and the pay
roll cut to the bone when business is slack. It is
the purpose of this article, therefore, to correlate
and present a few conditions and methods which
may offer a constructive contribution toward
solving this question of developing an organiza
tion for architectural work and maintaining it on
a well stabilized basis. Let us remember also
that an architectural organization may well be
primarily of the one-man type. Here one person
may be responsible for many business activities
which in the cases of larger offices engage the full
time of individuals. It will therefore be of inter
est to consider the business elements which have
a rightful place in the architect's organization
rather than to establish functional or personnel
charts.

We may commence, therefore, with a broad
analysis of modern business requirements from
the architect's viewpoint. In setting forth these
ideas no claim is made on the score of originality
nor are there expressed any fine theories. It
has been our pleasure not only to have worked
actively in the architectural field during the past
few years, which have been years of great change
in the profession, but to have discussed these
subjects with many successful architects in vari
ous sections of the country. Consequently such
information as may be set forth here consists of
the personal opinions and experiences of men
active and successful in their application.

The business elements which affect the devel

opment of an architectural organization and its
service may be broadly divided into two classifica
tions: (A) The business interests of the client;

(B) The architect's personal business interests.
We may, therefore. continue our analysis under
these subdivisions.

Taking Care of the Client’s Interests

There is one certain way of solving the broad
problem of retaining and developing a clientele:
to so protect the business interests of the client
that he will invariably return when he wants addi
tional work done and will readily recommend the
architect who has given such service. What
brings the client back art or business? We know
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of thousands of cases of disgruntled clients who

never questioned the artistic merit of work done
by their architects, but we have never heard of a

case of dissatisfaction where all of the business

elements of the project had been properly and
efficiently handled by the architect. The answer

seems to be that the organization and the per

sonal capacity of the architect must be developed

to a point where the artistic production of the oflice

is of a high standard (for this the client expects),

and where each of the requisite business functions
is recognized and properly provided for.

The first, and perhaps the most important, of
these elements has its application in the early or
interpretative stage when first designs in the form

of sketch plans are being prepared. Here it is

necessary, perhaps, to create designs which will
have artistic appeal from the client's viewpoint,
or which at least will be accepted by him on the

architect’s recommendation. Of far greater prac

tical importance, however, is the interpretation of
the functional requirements of the structure in

such a manner that the designer shall produce a

building or a building group which will be efficient

in purpose——that is
,

a veritable machine in the

form of a building which, whether it be for invest

ment, manufacture, storage or some form of com

merce, will achieve the maximum of production
at the minimum of investment and maintenance

costs. Right at this point may be found the

stumbling block which has impeded the develop- ,

ment of many architects—failure to properly-‘

grasp the building requirements of the client.
Certainly an architect cannot be expected to

have the capacity of a jack of all trades——he can

not be expected to possess full knowledge of spe

cialized industries and commercial activities. It

is not necessary to be a banker in order to design

a bank——or a manufacturer in order to plan a fac

tory. It is necessary, however, to be possessed

of an analytical mind in order to determine and

correlate the problems peculiar to the building in

question. It is necessary to be possessed of an

acquisitive mind, ready to study the problem not

only from the architectural standpoint but from

the viewpoint of the client’s business. In many
cases architects fail to appreciate the value of the

services of specialists. For instance, how many
architects in connection with the designing of
office buildings have consulted the renting and

managing agents before preparing the plans? We
were told the other day of the case of one large

office building where, after plans had been com

pleted, no fewer than 43 recommendations for
practical changes were made by the building
managers, necessitating the preparation of an en

tirely new set of drawings. Again, we may cite

the question of insurance rates in a large ofiice

building. How many architects ever submitted
sketch plans to an insurance engineer for sugges

tions? Yet when the plans for a large New York
office building were taken from the architect's

'1

office and submitted for insurance rating the cost

given was approximately 24 cents. The owner
himself submitted the plans to an insurance en

gineer under whose recommendations for certain

changes, with slight additional structural cost,

the rate was reduced to approximately six cents—
about one quarter of that quoted from the archi
tect's original plans.

Importance of Analysis

Summing up these points we find that one of
the first requirements of an architect's organiza
tion, from a business viewpoint, is possession by
some individual in the organization of the capac
ity to see each problem from the client’s business

point of view. This individual, whether he be
the architect himself or someone brought in as
part of his organization, must constitute a veri

table requirements department, functioning in
consultation with the owner and the designer,
engineer and other experts to determine through
inquiry the business requirements of the design.
Only when these practical considerations are fully
understood should sketch plans be prepared and

presented to the owner—and there should be a

definite reason for every detail of the design pre

sented. Naturally, the relative importance of aes

thetic and practical elements may be said to vary
in direct ratio to the importance of these elements
in the ultimate functioning of the building.

Architects who have become specialists in indus
trial construction have not achieved this result

because they designed beautiful factory build
ings, but rather because through special design

they have cut down the dead load of floors—sub
stituted ramps for elevators—cut manufacturing
costs by reducing handling distances and through

good design increased lighting facilities, provided
better working quarters and recognized the value

of properly housing the human, as well as the in
animate, machinery.

We have made a particular point of the impor
tance of having in the organization an individual
of quick business perception who will recognize
the business requirements of a project and in so

doing protect one of the important business inter
ests of the owner. This individual may often

have the promoter's turn of mind and can act

gracefully as the architect’s representative when

preliminary discussions of a large building proj
ect are under way. Usually the architect who is

personally possessed of such ability is highly suc

cessful. Just as often, the architectural organiza

tion which lacks in this respect continues its work
in a small way.

Having discussed the fitting of design to the

business requirements of the client, we may recog

nize another business problem in fitting the ulti
mate cost of the building to the amount of money

available for such investment. Here again we

strike a sore point—a reason why many good cli

ents have been lost. This condition has had par
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ticular application during the last few years of
fluctuation in building material and labor costs.
Fundamentally, we recognize here another direct
need which exists in almost every architect's
oflice—more direct field experience—a more prac
tical and direct knowledge of building costs and
building methods.

Importance of Cost Estimates

The average owner knows certainly about what
amount he is willing to spend on a given building
project. It is the duty of the architect, as a_ build
ing expert, to show him what kind of a building
he should have and how large a building of this
type he can get for the money he is willing to
spend. It is the important function of the archi
tect to disappoint the client immediately rather than

ultimately, at least as far as the cost of building
may be concerned. \/Ve are reminded of the fa
mous advertising slogan, “Eventually, why not
now?" This certainly applies to building costs
and the architect who may gain a reputation of
“building within his costs" is also building for the
future in no uncertain way.

Of course the reason that ultimate costs so often
overrun is largely because insufficient care is given
to the important question of estimating. Cer
tainly in the organization, or available to it, there
should be an individual, preferably a practical
builder, who can really analyze costs. It is true
that no man can estimate accurately these days,
particularly on sketch plans, but it is equally
true that there is no excuse for glaring misstate
ments of cost. If the architect's organization is

not equipped to give preliminary estimates there
will always be found dependable and experienced

builders whose services may be retained to assist
in preparing preliminary estimates. Such ser

vices should be paid for on a consulting basis.

Many a successful architect's organization has

acquired as a regular staff member a practical
builder who acts as field superintendent, estimate

checker, purchase order checker, follow up and

practical utility man.
Thus far we have considered an architect's or

ganization which has the ability to turn out good

design, the capacity for adapting the business

requirements of the clients to units of design and

the ability to limit the sizes of the buildings to

the purses of the owners. All the service an owner

can ask in addition to these points is that he shall

get the best of materials and workmanship avail
able for the money he entrusts the architect to

expend in his behalf.

Organization and Team Work

Here again we find not only a question of organ

ization but of team work within the organization.
\Vhile the architect, except under unusual condi

tions, is not called upon to carry out the direct
purchasing of materials and hiring of labor, he

is of course responsible for the kinds of materials

and labor that go into the building. It is his duty
to keep thoroughly abreast of developments in
the material markets and with new ideas in sani
tary and utility equipment. Under his specifica
tions, and subject to his approval, the materials
and equipment for the building will be purchased
and installed. To show how important one of
the larger oflfices considers the activity of keeping
abreast of developments in the way of available
materials and equipment we may say that a small
department is maintained, the sole business of
which is to know of every new idea offering con
venience to a guest in a hotel room. Of course
this organization specializes in the designing of
hotels, but one reason why it has become a great
organization has been its close attention to the
materials, equipment and methods which the mar
ket has to offer for the benefit of its clients.

Every architect, large or small, has the oppor
tunity of studying the market before him at all
times. In terms of organization, this means rec
ord and reference file clerks. It means the mainte
nance of an orderly file of catalogs and advertising
information as well as a file of precedent in design.
It is safe to say that in no group of business ofiices
entrusted with the expenditure of vast sums of
money for clients are reference files and records so
carelessly maintained as in the offices of most
architects. The average architect passes serenely
through the bombardment of manufacturers’ cata
logs—they fall to the right and to the left and
seemingly do not affect him. As a matter of fact,
the architect cannot be expected individually
or through any member of his organization to
read every piece of advertising mail matter sent
into his office. What is done in many instances
and always should be done—is that all matter
descriptive of materials, equipment and methods
should be carefully filed for reference when the
subject is under consideration. Every member of
the organization should recognize the importance
of such reference files and should contribute to
their proper maintenance by sending to file valu
able data obtained from any source. Thus the
control of the purchase of materials and equipment
will be placed upon a scientific basis of cost and
quality comparison. This is of particular impor
tance on a cost-plus project where the architect
approves all individual purchases.

Field Supervision

We come finally to the important question of
supervision in the field. The relations between
the architect, builder and owner offer a complex
subject and one affording opportunity of lengthy
discussion. For the purpose of this article we
may say that one definite need of a practical
architect's organization is a dependable supervi
sion department the personnel of which consists
of individuals who have had broad experience in
actual construction work and who are possessed
of sufficient diplomacy and tact to expedite rather
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than block progress on a work. It may be remem
bered also that the owner is pleased to see the
architect himself on the ground occasionally.
There is today in the average architect’s oflice too
great a separation between the designing depart
ment and the actual field work. Wherever pos
sible designers should have an opportunity of
checking their own work in the field if only for
the practical experience thus afforded.

The Architect’s Personal Business Interests

We have considered the business forces which
should be properly developed through the archi
tect's organization as a protection for the inter
ests of the client. In developing his business the
architect must also give serious consideration to
his personal interests which include production
and overhead costs, the distribution of profits and

the maintenance of an office organization in dull
periods.

The architectural organization will take one of
three forms: complete ownership by an individ
ual, a partnership or a corporation. After serious

consideration of the nature of the business it would
seem that the best form of organization for the

architect is a partnership. The average archi
tect’s ofl-ice, carrying on a professional service

business, represents practically no investment or

capital value. Consequently the ownership of
the business means only a right to a certain divi
sion of the profits, carrying also the responsibility
of meeting deficits. _

Certainly a successful organization of this nature

develops a reputation and good will, sometimes of
great value. As a rule, however, this value is of
an intangible nature and can be passed on in the

form of the architect's estate only in so far as the

remaining owners of the business may agree to

pay certain sums to the estate as compensation

agreed upon during the life of the architect in

question.
A partnership constitutes an ideal form of owner

ship in this business for various other reasons. An
opportunity is oflered for the development of a

business partnership in which one member is the

architect in fact, while the other may be the busi

ness man, the diplomat and possibly the “mixer.”
An organization of this kind, with junior partners

developing different aspects of the business, is

the ideal organization. Invariably such an organ

ization functions successfully, and with here and

there an exception it will be found that the really

successful organizations are built upon this

plan.
The question of profit sharing has often been

brought up for consideration and solutions of many

kinds have been attempted without any striking

success as far as we know. There is probably no

business which fluctuates so greatly. A busy

building season comes and all offices are rushed,

the demand for draftsmen becomes acute, and the

architect prospers. In 60 days the whole situa

tion may change. Oflice forces are reduced and
draftsmen seek everywhere for work. The prin
cipal reason for such rapid fluctuation is of course
the fact that two or three large jobs will keep
the average organization very busy. The archi
tect’s product must be sold before it is manufac
tured, if we may compare his business to that of a
manufacturer.

Methods of Profit Sharing

It is evident that those who share in the profits
should share in the losses which arise from time
to time. Profit sharing, except among those who
actually own the business, should therefore be
limited.

The cleverest manner in which the general situ
ation has been met seems to us to be the plan

developed in one large New York oflice. This
is a partnership with senior and junior partners
as described in foregoing paragraphs. Instead
of profit sharing this office has developed another
plan which helps greatly in maintaining a strong
organization. A share of all profits (about 25 per

cent) is set aside regularly in the form of a sinking
fund. This fund is used during lean periods to

pay the salaries of draftsmen and other employes

carried on the regular force. Consequently a

position in this office becomes highly desirable as
it is known that work will be regular and that a

position can be held even through a long lean

period. A maximum annual sinking fund credit
is established and if the percentage of profit over

runs this amount a division among employes is

made at Christmas in accordance with length of
time of employment and amount of salary.

Another method of developing added interest

among employes is the assigning of certain proj
ects to designers and draftsmen who are to receive

a percentage of profit netted on the work. This
method has the value of enlisting the full interest
of employes in keeping overhead costs down and
in following the work to a successful conclusion.
In many offices the designer carries full responsi
bility for inspecting the work in the field as it
progresses.

Meeting Fluctuating Conditions

In view of the known fluctuation of the archi

tect’s business it-will undoubtedly be of interest

to describe the method of maintaining a balanced

organization which has been used successfully

for several years by a well known firm of archi

tects. This organization consists of the two

partners, who employ directly about ten drafts
men. At times there is being handled through

this office enough work to keep 100 or more men

busy but the organization is never increased or
decreased. The policy of this firm is to let out a

large proportion of its work to smaller offices,

particularly of the “one-man" type. Arrange
ments are made with these oflices almost as though

the owners were draftsmen employed in the office.



January, 1921 THE ARCHITECTURAL FORUM 35

Payment is made on a time basis, likewise, and

all plans bear the imprint of the controlling office.

This plan has many merits. It is easy for the

owners because they have none of the troubles
of the fluctuating organization. They can take

on any amount of work on instant notice and are

never at a loss to know how to build up the work
ing force quickly. Again, work given out in this

manner helps the younger architect to maintain
his small organization and gives him the same

practical experience that he might receive if he

were carrying the work on his own account. The
architects who control this business report that
the work turned out is in every manner satisfac

tory and that service to the owner is often quicker.

An Example of Organization

As in every line of business the subject of effi

ciency is of great interest in the architect's organ

ization. Undoubtedly, in most offices there is a

large amount of waste effort. Seeking the cause
for this we find that it is primarily a matter of im

proper organization and assignment of duties, and

that much time is wasted because of poor filing
and record keeping systems.

In one of the most efficiently managed offices
we have come in contact with, all work is carefully
but automatically routed. This office is organ
ized in several departments or divisions:

I, Executive
2, Contract Department
3, Auditing Department
4, Production Division
5, Construction Division

The work of each Department is thoroughly
defined. The Executive, through a system of
memoranda, reports and progress charts, has his

fingers at all times on the pulse of the work. The
Contract Department would correspond to the
sales force of a commercial organization. Here
a full record is kept of all contact with clients
until a contract is signed to carry out the work. Then
the responsibility of the Contract Department
ceases except to call on the client occasionally,
and independently of the rest of the office, to make
certain that he is happy in his treatment by the
office. The Contract Department, needing rough
sketches or any data in connection with the clos

ing of contracts for work, gets it through written
request to the Executive. Regular executive
meetings of department heads eliminate much
running back and forth.

After the Contract Department has closed with
a client a written outline of requirements is pre
pared and the Executive orders the work carried
out by the Production Division while the contract
is filed with the Auditing Department. The Pro
duction Division consists of designers, draftsmen
and engineers. In the Construction Division are
the estimators, superintendents and field account
ants.

Having fixed upon requirements all plans are

called for at a certain date, an advance progress
work sheet having been prepared and posted.
Costs and practical field information are given as

required, by the Construction Division, and the

first draft of working drawings is checked by this
Division for practical suggestions tending toward
more economical or quicker construction. Similar
specifications are checked. Whenever it is deemed
advisable the plans are checked by a specialist
and it is found that cost saving and better service
often result. For instance, if plans are required
for a buildiiig such as a large public garage, sug
gestions are obtained not only from the owner
but from a recognized expert in the management
and equipment of such buildings.

When plans are completed and the work is
commenced in the field every assistance possible
is given to the builder and to sub-contractors by
the practical builders in the Construction Division.
Independent progress sheets are maintained and
at every point this independent building force is

being exerted to save money for the owner. Thus
simple, accurate reports can be rendered to the
owner as funds are expended and he can at all
times have a full record of progress.

The Working of an Office System

In this office all mail is routed by the Auditing
Department where the general books and records
are kept. The detailed cost records are kept in
the Construction Division and audited regularly
by the Auditing Department. All manufacturers’
literature is sent directly to its classified place in

the files and everyone in the office knows that
when he is interested in any building material he
can find the latest information possessed by the
office in its proper place in the files.

This arrangement provides a clean-cut division
of authority and responsibility. All business
that may come into the office is quickly classified
and sent where it belongs. It is either of an execu
tive or a sales nature, has to do with accounts or
records, is a matter of design and specification or
is relative to a job already under construction. It
may be interesting to note here that the Produc
tion Division has an inspecting architect visit
each project regularly and independently of the
Construction Division—thus affording a cross
check on progress.

It must be evident that efficient organization
in any architect's office involves a careful study of
business requirements and the allocating of various
activities in accordance with the size of the organ
ization. The principles of any successful commer
cial organization may, in part, be applied to that
of the architect. Regardless of the size of the
organization, if it is to be placed upon a sound,

businesslike basis, the first step is to carefully
analyze the various responsibilities of the business
and to place them with the right individuals, to
gether with sufficient authority to meet them
properly.
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PLATE DESCRIPTION
INDUSTRIAL LABORATORY, U. S. BUREAU or

STANDARDS, VVASHINGTON, D. C. PLATEs 6, 7.

In this building, of which Donn & Deming
are the architects, is maintained an organiza
tion of specialists for research and for the

testing of materials and appliances used in various
industries. The main portion of the building is

60 x 350 with three wings, each 60 x 104, four stories
in height and has the form of a letter E. The two
courts are roofed over at the first floor level, form

ing two one-story shops. The floors and structural
frame throughout are of reinforced concrete en

closed with walls of brick with Indiana limestone

trimmings. Partitions are of terra cotta blocks

plastered on both sides; floors have granolithic fin
ish and terra cotta fillers have been placed between
the concrete joists, thus providing for flat ceilings.

The center wing of the three is of special con
struction, forming an open court from the basement
to the third floor for installing various testing
machines. The ground floor area of the building is
about 1% acres. Work was begun in February,
1918, and completed in twelve months and at a

cubic foot cost figure of less than 30 cents.

THE U. S. ARMY SUPPLY BAsE, SOUTH BROOKLYN.
PLATE 8. In planning these buildings the problem
was two-fold: to provide for maximum war require
ments of direct rail-to-ship movement and of storage
and to provide a terminal which could be advan

tageously operated for commercial uses later.
The vast structures of concrete which were de

signed by Cass Gilbert embody efficiency of the

highest degree. The buildings include two main
warehouses known as Warehouses A and B. The
illustration shows one view of Warehouse A which
is 980 x 200 and eight stories and basement in
height. Both these warehouses are entirely of
reinforced concrete of the flat slab type. They are
of particular interest to architects for their archi

tectural character which has been achieved without
the use of a single moulding or cornice.

THE SCHWINN BUILDING, CHICAGO. PLATE 9.

This structure, of which Walter W. Ahlschlager is
architect, affords a striking example of the success
ful use of concrete in large commercial buildings.
In this building, 80 x 600, not a single brick has been
used; the concrete construction consists of the
structural mass poured in as small sections as the

calculated stresses and strains would allow and
while the concrete was still green the forms were

stripped and the walls rubbed down with pumice
stone. Even the sills are of concrete cast at the

same time that the spandrels were poured.
The small squares of ornamentation at the head

of the first story windows and also under the coping
are of cement colored with a red pigment and were

cast in a mould on the site and then nailed to the

inside of the forms so that the concrete could be

poured around them. Projecting ornament is of

terra cotta. The entrance at the end of the building,
shown in the illustrations, is entirely of concrete.

BUILDINGS FOR JACKSON MILLS, NAsHUA, N. H.
PLATES 10, 11. Theimportance of good design in

manufacturing structures is shown in the views of
mill and office buildings designed by Lockwood,
Greene & Co., Engineers.

The design shows a classic pylon treatment; the

lower story has a rusticated surface which gives an

appearance of solidity and strength to the mass of
the building. All architectural character is the

result of studying proportions of the structural
parts; the entire building is of reinforced concrete,

the exterior finish being had by rubbing with white
cement. The lines are extremely simple but to

relieve their severity window sashes have been

painted an olive green which gives a pleasing con

trast to the gray of the concrete. The ofiice build
ing is in keeping with the mill in design but it is of

terra cotta blocks stuccoed, inasmuch as this con

struction proved less expensive in the small building.

OFFICES or THE NEW ENGLAND PowER Co.,
WORCESTER, MASS. PLATE 14. This building, of

which John Barnard is architect, shows an excellent

handling of a problem which is rarely so successfully

solved. A structure which is really a business build
ing intruding into a community given up to resi

dences is only too often the entering wedge which
begins the process of impairing property values.

In this instance, however, a business structure has

been made to resemble a residence which is a distinct
asset to the locality and the interior has been plan

ned to offer the maximum in the way of convenience

for the purpose in view. Each floor consists of one

large open office space with a vault and a toilet upon
the lower fioor.

BRANCH FIRE STATION FOR CITY or SALEM,

MAss. PLATE 15. Waterstruck brick laid in

Flemish bond has been used for the walls of this
fire station of which Frank S. Whearty is the

architect. The foundation is concrete and construc
tion of the first floor is of steel framing with con

crete slabs with steel I beams and wooden joists for
the second floor. The roof is of wooden rafters.
Sills, imposts, keystones and cornice are of lime

stone. The hose chute is just outside the front
pier and in the basement are the hose drying racks
and a drying room for clothes.

HoUsE OF PHILIP P. BARBER, TENAFLY, N. J.
PLATE 16. The economy of planning a house of
small or moderate size within a rectangle is, of
course, well known but it is sometimes difficult to
build within a form so restricted and yet avoid a

box-like appearance.
The illustrations and plans show a house of

which R. C. Hunter 8: Bro. are architects. Although
the house covers an area of only 26 x 40 the plans
show nine rooms of excellent size and three baths.

The exterior of the house is treated in a very
simple manner, the emphasizing of its strong
horizontal lines giving it a somewhat low ap
pearance which brings it into proper relations with
its elevated site.
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EDITO RIAL COMMENT
What Does 1921 Promise for Architects?

HIS question is undoubtedly in the mind of
every architect. With each recurring com

mission laid aside for more favorable circumstances
he has visualized the better opportunities of 1921

and taken new courage. Is there reason now to
consider his optimism justified? The new year is

indeed the hope that has kept the building industry
alive through these many months of increasing
depression. The new year is now confidently ex

pected to dispel a large measure of that uncertainty
which has been a retarding force ever since 1914.

In the last few months we have seen conditions
governing general business undergo a vast change.
The abnormal period we have passed through was

purely the result of the war—and as the war itself
was of greater extent than the world had before seen

and without precedent, so too was the economic

disturbance following it incapable of being judged
by the precedents established by other periods of

readjustment. The most clever minds of the
country were unable to foresee the suddenness with
which the change in sentiment and business rela

tions was to take place.
The new year finds us in the midst of readjust

ment, facing new conditions with the positive as

surance that those of the last year will not return.
We have by no means reached a period of stabiliza
tion; the reaction from absurdly high price levels
has been so great and liquidation so rapid that the

present market values of many commodities have

gone below the actual cost of production. There
will without any question be an upward swing to
the curve as soon as public confidence is restored
but it will be a few years before any permanently
stabilized level is reached. The outstanding
advantage of the present situation is the entire

absence of any fear of a money panic. The
only requirements for industrial and commercial

prosperity that we lack are adequate purchasing
power of the public and the buying spirit resulting
from general confidence.

Promise of better things may be taken from the

fact that in spite of great inactivity we enter the

year 1921 on a sound deflated basis. Business of
practically any character may now be undertaken
with assurance of success whereas in the past years
the most careful attention was necessary to provide
means of meeting excess costs through immediate
and large profits if failure was to be avoided. In
building construction very little of that now nearing

completion will suffer because in the great majority
of instances leases producing enough income to
reduce the inflation in a few years were secured in
advance of construction.

The country is everywhere,'and in all types save

possibly industrial work, greatly underbuilt. Hous
ing presents the outstanding shortage and this must
soon go ahead under private initiative or the in

creasing population will make governmental aid

necessary. It is estimated that 3,340,000 houses
must be built within the next five years if the ratio
of 100 houses for 115 families that existed in 1915

is to be regained. In 1890 there were 110 families to

every 100 houses; today the average is 121 families
to every 100 houses. If residential building in
future proceeds no faster than in 1920, at the end of
five years there will be 130 families to every 100

houses.
An illuminating index to the amount of building

that has been postponed because of unfavorable
conditions is given in some statistics prepared by
the F. \V. Dodge Co. In normal years, the total
estimated cost of projected work is about 50% in
excess of the amount of contracts actually awarded.
In 1919 the excess of contemplated work over actual

construction was 68%, and in 1920 the abnormally
high figure of 92%. The deficit of building has,

therefore, steadily increased.
Active steps to supply this deficiency will be

taken when public confidence is restored through

satisfaction that a reasonably stable price level has

been reached. This condition will not occur im

mediately. It was several months after the armis

tice before construction proceeded to any extent.

It was delayed until there existed a general feeling

that post-war prices were going to remain constant
for a period of years. With the start of a construc
tion program in 1920 that promised to eclipse all

records prices began to climb. The greed for prof
its and power by both labor and capital was so great,
however, that it proved a boomerang and our in
fiated prosperity fell of its own weight. The sordid
disclosures of the investigation of building prac
tices in New York will have a wholesome influence
and we may look for moderation in adjusting prices
to demand in the next period of activity.

It is generally expected that the spring months
will see prices of building materials stabilized on

about the 1919 levels and that with the public
realization of stabilized conditions, construction
will start in fair volume. \\’ith the beginning of
activity a healthier tone will be given conditions
generally, because prices will become firm and pos
sibly advance slightly, removing the deterrent
effects of a falling market. Architects are at the
threshold of a period of development in which the
extent of their participation will be measured only
by their ability to serve.
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Impressions of the Colonial Architecture of Mexico
PART I

By WALTER H. KILHAM

I-IE south bound 2

train jogs briskly
along over a yel-.

'

l o w, cactus-sprinkled
plain which in the dis
tance sweeps up in vast
dull green stretches to a

range of towering and

jagged mountains. gash
ed by enormous canyons
and circled with floating
clouds. Half a mile
ahead, intermittently
visible around the long
curves of the track, is
the little train of soldiers
—two box cars and an

engine-—l o a d e d with
ragged C0nstitucion
alistas, a little short of
shoes and uniforms, but

long on well filled am
munition belts, who are

supposed to protect us
from the quite possible
raids of the irrepressible
roving bandits of the
country. Here and there

along the track are the
adobe or brush-built
huts of the native folk,
populous with liquid
eyed, brown cherubs, one room for everybody, with
possibly an annex for the donkey, and topped with
rows of bright orange gourds and squashes. Perhaps
in the middle distance a slender, tiled bell tower rises
over the white buildings of a hacienda, half sunk in
masses of green foliage. The stainless sky of perfect
azure arches overhead. There is an impression of
space and freshness—an almost virgin country ready
for exploration and development. Suddenly, as the
train rounds a small rise of ground, a magical change

i .

A‘: 1
. ;.-I‘ 7

Chapel at Amocameca

of scene is disclosed.

Spread closely along a
narrow valley lie the
huddled pink and blue
houses of a populous,
old world city. Across
one end stride the mas
sive arches of a great
aqueduct,while above it,
easily dominating the

surprising picture, rise
the mighty buttresses
and domes of an ancient
cathedral—massive,
timestained and arro

gant, defying the in

quisitive stare of the

Yankee traveler with
its air of confident and

domineering supremacy.
Such, in a paragraph, is
a composite impression
of Mexico in 1919—a
land of dramatic con
trasts of old and new, of

savagery and civiliza
tion, not separated by
hundreds of miles, but
closely mixed together,
the cultivated Latin and
the ignorant Indian jos
tling each other whether

in crowded market places or on far spreading plains.
Americans who have come to regard Mexico as

peopled wholly by roving bands of bandit horsemen,

its towns mere collections of adobe huts,_ without
institutions, traditions or history, would do well to

remember that while the colonies of Virginia and

Massachusetts Bay were nothing but straggling
groups of rude log cabins, whose people passed their
time in a bare struggle for existence, the royal
province of Mexico had been in existence for a good
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century, and its cities already
contained splendid palaces,

magnificent churches, colleges,

aqueducts and bridges of solid

masonry, while the arts of
printing, metal working, bell

founding and others had long
been advanced to a high state

of perfection. The Spanish
invaders, who effected their
conquest in 1519—20, immedi

ately began a systematic col

onizing scheme which, like
all Spanish colonization, was a

model of its particular kind.
Ship after ship brought scores

and hundreds not only of priests
and soldiers, but architects,

engineers and skilled artisans
of every sort who, utilizing the

abundance of native labor
which was at hand, razed the

cities of the Aztecs and on

their ruins began the mighty
structures which are now the

wonder of every visitor to the Republic of Mexico.
As has been the case only too often in other places,

the country’s wealth has been the fateful cause of
most of its own misery. Those who deride Mexico's

Tower and Buttresses,Mexico City

unhappy plight today, free

and independent for a century
without having ever been able

to establish a stable govern

ment or take an honored place

in the family of nations, ought
to remember that never, from
the days of Cortez to the

present, have any considerable

number of foreigners entered

Mexico with the idea of help

ing the country even to the

simple extent of becoming use
ful and industrious citizens;
whether the invaders were

Spanish, French or American,
the basic object was the ex

ploitation of the nation’s nat
ural resources of whatever
product was most coveted at
the moment. Any visitor to a

strange land brings away about
what he takes in, and one who
goes to Mexico for the purpose
of enjoying the many delight

ful features of the country, instead of criticising
its institutions, will find much that is pleasing and
indeed worthy of imitation, while the architect,
with his mind trained to the reception of the pic

Portal of Cathedral, Mexico City Church of Vera Cruz, Mexico City
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torial and beautiful, will
find the country a veritable
treasury of brilliant color,

exuberant detail, and noble

outline and mass.

For a day previous to

reaching the frontier the

south bound traveler is

treated to a panorama
of the dejected streets of

Arkansas villages, deep in

mud, the promenade of

inquisitive brown spotted

hogs, and the cheap frame

shacks of Texas prairie
towns——some right side up

on their legitimate founda

tions and others upside

down in the distance, wher

ever they may have been

deposited by the playful
breezes of the southwest.

Once across the river, how
ever, even the rather dis

reputable border town of

Nuevo Laredo is at least

built of solid masonry and

encloses in its midst a clean, well kept and much
used park with the inevitable Mexican tin band
stand which even so discriminating a visitor as
Flandrau admits one eventually begins to‘ like.

The intent of this article, as requested by the

.~~=_;__"--—--- -: _->_.___—

Cathedral Dome and Transept

Cathedral and Sagrario, Mexico City

Editor, was to adhere close

ly to the technical dis
cussion of Mexican archi

tecture during the vice

regal period, but no one

with any temperament at
all can succeed in keeping

the architecture, scenery

and people of Mexico en

tirely separated. Mexico
is essentially a pictorial
country, not picturesque
for I abhor that word—
but a place where every

thing at all times composes

itself into a picture, fre

quently, perhaps, a chromo

with a good deal of “jazz"
in the coloring, but still
a picture, and even if the

inimitable Flandrau says

that everybody in the re

public looked to him at
first like a homemade cigar,

he himself immediately ad

mitted that among all
classes of Mexicans there

is an extraordinary amount of beauty which forms

an intensely diverting adjunct toithe architecture.
For Mexico has a real architecture which is well

worth investigation and which, with the now

realized advent of peace, must soon become a
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favorite study for American
architects and designers.

The architecture of the
colonial period in Mexico, as

might be expected, derives its

general style from that of the

corresponding period in Spain,
the mother country, and in
some notable examples follows

precedent very closely. The
salient features of Spanish re

naissance work are in general
the sharp, even theatrical, con
trast of highly enriched areas
with broad expanses of ab
solutely plain surfaces, and the

enclosing of the enrichment
around doorways within defi
nite and well defined boun
daries. Both of these features
are undoubtedly the result of
the Moorish influence in Spain,
and both were transferred to
Mexico in their entirety. The
churches and palaces of the new

provinces also inherited in full measure the strongly
dominating effect of the churches of the old country,
combined with a sort of swaggering expression which,
in the palaces especially, replaces the cheerful,

domestic aspect of a French or English manor
house. In fact, the feeling of confidence and
strength is everywhere apparent in this early work.
Even among all the intricacies of the most rococo

designs, the mouldings are firm in scale—never
weak or uncertain——and the carving is brilliant
and strong. The cimborio of the Spanish church
develops in Mexico into the dome which, in its

half-orange form, was multiplied over the crossings
of churches in astonishing numbers. These domes

Doorway of Sagrario, Mexico City

are built of solid masonry, and

usually topped with lanterns
and charmingly decorated with
windows and buttresses. So
numerous are they that one

begins to think that the build
ers must_ have experienced a
real pleasure in their construc
tion and preferred them to any
other form of roofing. The old

church of Atzcapotzalco, for
example, has five domes of
large size besides various small
ones, and this church is not an

exception in any sense. From
plain and massive bases rise

the great church towers, top

ped with highly enriched bel

fries. packed with ancient and

melodious bells, and capped
with little domes of blue and

yellow tiles. The decoration of
buildings by tiles is peculiarly
Mexican and is a beautiful
feature which would merit

a chapter by itself. The art of manufacturing glazed

tiles and faience was brought to Puebla by potters

from Talavera in Spain and carried to a high degree

of perfection. The blue, yellow and white tiles were

used for the coverings of domes, towers and walls
of buildings with indescribably charming results

which no photograph can reproduce. ‘Even so

little known a building as the Casa de los Azulejos
in Mexico City well deserves to be the subject of
an architectural monograph, although its delicate

coloring is inimitable by modern “quantity pro

duction" methods.
The dry vocabulary of technical description fails

when one comes to the question of the carved
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church fronts and palace por
tals which exist in great pro
fusion. It is true that a family
likeness runs through all, that
the eye eventually tires of
the curls and twists of the

mouldings and the eternal

corkscrew columns and fre

quently crude details of the

niches and arches which deco

rate the facades, the ofispring
of the baroque and Chur
rigueresque fantasies of old
Spain; one begins to formulate
lines about “crooked archi

tecture for crooked people" and
to draw hasty conclusions as to

the morality of the originators
of these sinuous designs. But
one quickly perceives that the

detail of the doorway is only a

small part of the picture. The
massive buttresses of severest
simplicity rise grandly on

either side, colored in the most

delicate tones of pink and yellow, their plain sur

faces ‘contrasting with and emphasizing the en

richment of the center; the ancient stone pavement
leads to a richly carved door which alone would
repay a day's study; adjoining may be a spacious
old arcade or ancient garden wall topped by cy

presses three centuries old.

The peaceful tide of semi-Indian traffic flows

quietly along the narrow street, perhaps to a

carved fountain which was flowing when New York
was not even a trading post, and any article made

of stone, except perhaps an Indian battle axe,

would have been non-existent in the English
colonies. It is difiicult to realize Mexico's age.

The old.Spanish architects

were strong on line and pro

portion, and their construction
‘was of the best, but color every

where becomes the keynote of
their work. This color, fresh,

brilliant and sparkling in the

crystalline air, may be in

tentional, as in the domes of
glazed tiles at San Angel and

the walls of tender pink tezontle

at Guadalupe Hidalgo, or it
may be accidental, as in the “
stucco facade of the old church ""1

of Xochimilco, where an under

tone of lemon yellow is over

laid by a later tone of most

delicate pink, mellowed and

seasoned by the weather. Even
the peons have a strong eye
for color which they manifest,

when possible, in their sur

prising combinations of cos
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Dome and Lantern, San Angel

tume; if they are unable to

acquire a magenta scarf or a

pair of yellow drawers to wear

outside their trousers they will
make up for it by carrying a

basket of oranges or ripe to
matoes; at any event the color
is there in some form.

The most important and

probably the best known eccle

siastical building in the country
is the cathedral of Mexico City
whose size alone (length of
inside walls 387 feet, width 177

feet, height 179 feet) entitles
it to rank with churches of the

first order, and as a matter of
fact I think that the style and

dignity of its main facade are

easily able to qualify it as one

of the finest renaissance church

es in the world. One may

quibble at the great inverted

consoles which surmount the

buttresses and possibly at the

lack of simplicity in the lower portions, but all such

minor defects are more than balanced by the two
magnificent towers which are not only finely pro

portioned but convey a certain subtle impression

of the spirit of Latin America, which differentiates

them from all others. The design of the belfries

is most unusual, an octagonal chamber enclosed

within a square pavilion-like structure, and is very
successfully treated; on days of ceremonial, when a

mammoth red, white and green national flag is

hoisted on the flagstafi‘ between the yellow masses

of the two towers, its drooping folds lazily swaying
in the wind against the clear blue sky above the

busy square, the effect is as fine as anything I know

Domes, Lanterns and Towers
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of anywhere. The interior
is rather cold in color, with
a glaring light from the high
windows of plain glass, but
there are several altars of
blazing gold and the vista
from one of the aisles
through the alternating
lights and shadows of the
passage to the adjoining
S a g r a r i 0 Jlletropolilano,
with its groups of black clad
worshipers, is pictorial in
the highest degree. As in
most Mexican churches, the
bells with their peculiar
hanging are a prominent
feature and in this case they
are mechanically remark
able, for the largest is 16%
feet high, weighs 27,000
poundsI and was cast in the
suburb of Tacubaya in 1792.

Its “grave, sweet, and pene
trating tones" (Terry) float above the roofs of
the city to a long distance.

The church interiors are apt to be disappointing,
for although they are generally carried out in

honest and massive masonry, and are frequently
well proportioned, the walls are so often covered
with rather cheap and gaudy frescoes that much of

Capyrighfzdby C. R. ll/aife

The Bells of San Angel

their good effect is lost;
they are redeemed to some

extent by the color and
heavy gold leaf of the carved
wooden rococo retablos
which succeed in conveying
a certain imposing idea of
barbaric splendor which is
doubtless highly impressive

to the simple peon worship
ers. Many of the details of
ornament in the Mexican
churches can hardly be

called masterpieces, but de

pend for their effectiveness

chiefly upon excellence of
scale, boldness of execution

and what might be called

their general suitability to
the purposes for which they
were made. That in design
and execution they often fall
far short of what would
satisfy a discriminating

architect today was proved not long ago when one

of these Mexican retablos from a dismantled church
was ofiered at auction in New York. Huge sec

tions of roughly carved and rather gaudily colored

wood exposed amid the dust and debris of an

auction room lost much of the impressive splendor
which they doubtless had in the original setting.
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City Hall and Cathedral, San Luis Potosi



Tower Hill Scliool, Wilmington, Del.
BROWN 66 WHITESIDE, ARCHITECTS

private school an architect is not
restricted or limited by many of the

considerations which often affect the
planning of a public school. The funds
for the construction of a private school
are usually provided by individuals or
supplied by school associations, so that
they do not come from the public rev
enue,and there is not often the resulting
necessity for rigid economy which is
sometimes so misapplied that much

crippling and handicapping of otherwise
free and intelligent solutions result. A
private school is generally planned to
accommodate no more than a given
number of pupils and therefore the
architect need not consider the neces
sity of turning to account, for the actual
use of pupils, every available foot of area within
the building, which is often necessary in the over
crowded condition of the public schools. Design

ing a private school, therefore, offers an opportu
nity much broader than is apt to be afforded in

planning a public school of any kind.
The Tower Hill School was designed to provide

for 500 pupils and when it was opened about half
that number were in attendance. It is a day school
and therefore many of the problems met in the
planning of residence or boarding schools were not
considered. The building, with its furnishings and

equipment, was the gift of several donors and it was
their desire that the school be complete in every
respect and that without the sacrifice of anything

IN
the designing and planning of a

lf
t!

,l
ft

tt
l7

t/

Li’~
:3
5:‘

._
J_

,\
‘—

‘-
—

-Q
-\

East Arcade Looking toward Kindergarten

Art Room over Ma.ster’sOffice

in the way of utility the building should possess
distinct architectural merit and be such as would
favorably impress the pupils at ages when ideas
and standards of values are usually formed.

The buildings, which occupy a plot of consider
able area, constitute a group of three structures—a
central building of two stories and two one-story
pavilions which are connected with the main
structure by corridors or enclosed arcades. One
of these pavilions contains the kindergarten while
in the other is the assembly room or auditorium.
The semi-isolation of these two buildings from the
main structure makes possible their being operated
independently and removes two possible sources
of disturbance to the rest of the school life. Piano

recitals, lectures or moving picture
performances may be given in the
auditorium without in any way
causing interruption to the general
routine.

In the central or main building
there are 9 class rooms, library,
gymnasium, chemical and physical
laboratories, study rooms for ele
mentary and high school work,
instructors’ retiring rooms and first
aid department, together with rooms
for special courses such as model
kitchens, domestic science labora
tory, practice dining room, manual
training room and refectory, and
such utilities as laundry, kitchen,
heating plant and refrigeration
rooms. One part of the manual
training room, which contains mov
ing machinery, is shut off from the
rest of the department and the
refectory, where luncheon is served
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Manual Training Room in Basement

daily on the self service or cafeteria plan, is managed
by the domestic service department.

The wisdom of placing certain rooms of school
buildings in basement portions which are neces

sarily at least partially below grade is a question
upon which much might be written, but it may be

observed here that the decision in such an instance

should never be made without duly considering all
the values at stake. Where such rooms would be

badly lighted and insufficiently ventilated use of
basement space would obviously be a mistake, but
in this instance it has been found entirely prac
ticable to place here such rooms as domestic science

laboratory, manual training department, laundry
and the kitchen, practice dining room and refectory
with their various offices. The ground upon which
these school buildings have been constructed falls

abruptly in such a way that large windows and

areaways of considerable width on one side of the

buildings have made possible the use of such space

in the basement.
The planning of the school has been done with

the idea of securing the utmost in the way of
convenience, both as to ar

rangement and equipment.
The buildings are so grouped
that the kindergarten, with
three sides exposed, receives

sunshine almost all day while
the class rooms receive the

sun throughout at least a

large part of the school day;
no shadows can be cast upon

walls through which light
enters the class rooms. Ap
paratus for heating and ven

tilating has been carefully
planned and the type of

windows used for the class

rooms is such that they

afford either the minimum
or the maximum amount of

outdoor opening. This type
of window was found to be

fairly expensive but it was

thought advisable to install them_as giving the
widest flexibility in the way of lighting and ventila
tion and providing direct ventilation in seasons
when the entire heating and ventilating systems
would not be in use. Vacuum cleaners have proved
to be advantageous and economical.

Due provision has been made for such details
as electric illumination and electric power in the
manual training rooms and mechanical plant.
Program clocks, operated from the headmaster's
office, are installed and a complete inter-com
municating telephone system, operated from a
switchboard at the information desk, brings the
various departments into close touch.

In design the buildings follow what might be
called the sentiment and feeling of the later Eng
lish renaissance and they possess a high degree
of scholastic merit and architectural consistency.
The exterior walls are of brick laid up in Flemish
bond and trimmed with limestone. The buildings,
with the exceptions of doors, door trim, panel work
in some rooms and wood floors in certain instances,
are of non-combustible materials. Foundation
walls below grade are of concrete, floors are of
combination tile and reinforced concrete and the
partitions are of tile.

The covering of floors throughout the building
has been given particular attention. For certain
rooms, such as auditorium, kindergarten, gym
nasium, and in some other instances, wood floors
seemed to be both necessary and desirable. Other
rooms, and the corridors throughout, are floored
with American quarry tile and sanitary bases of
this material are placed around all the class rooms,
where a linoleum tile floor is laid. This treatment,
while fairly expensive, has been found to be practi
cal for it is readily cleaned, practically noiseless and
its color and design add to the attractiveness of
the class rooms. Glass slides are used on furniture
to prevent scarring the linoleum.

View in Kindergarten Wing



Farm Buildings of Arthur Curtiss James, Esq.

Newport, R. I.
By W. F. ANDERSON

GROSVENOR ATFERBURY AND STOWE PHELPS, ASSOCIATED ARCHITECTS

line in the vicinity of Newport but small
introduction is needed concerning the natural

beauties, which the architect finds as a setting for
his proposed buildings. For the benefit of those

unacquainted with this stretch of coast, it may
not be amiss to say that generally it is a rocky shore

with small beaches, and bays formed between pro
jecting points. Such in general are the conditions
at this estate, and such a hollow facing toward the

water was chosen as the site for the farm group.
The land contours favored placing the buildings in

a curved line, not entirely regular but sufliciently
so to give, from a bird's
eye view, a rough horse

shoe shape.
The visitor's first im

pression is that he has
entered a village of North
ern Italy. There are the

same stone walls laid with
wide flush joints in light
mortar, the old moss col

ored tile, the irregular
roof lines of higher build
ings and the home-like

cottages against the hill

TO
those familiar with the Rhode Island coast

-I:_:—

side. The eye follows the curving road around the
little valley between the hills, and as the visitor
actually travels the road, he crosses, on the top of
the bridge, over the road by which he entered, and
thence by a higher level on and up the hills to other
parts of the estate.

As might be expected the ground provided all the
stone needed for the masonry work, and a fair sized

quarry was developed in the process of excavation.
The stone is of granite formation, and where ex

posed to view is laid in random ashlar with the

joints slushed full. In many places the mortar has
been spread out and resembles a stucco surface.

The stones framing all
openings were cut to a
line but not dressed. The
voussoirs of arches were
roughly formed to shape,
no two of the same size.
The general wall thick
ness is 20 inches.

Roofing tile used are
unusual and follow an old
hand made tile in design
and finish; they are of
mission shape, hand
combed and sprayed with
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Carpenter Shop from Plaza of Cow Barn
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stands at one end of the bridge

I over the main drive.
The carpenter shop stands

7 I on high ground at the oppositeI? end of the bridge. Here, be

neath the roadway, were con

structed storage sheds and coal

\

Fin) 41/0, I pockets. The exposed walls

MM/6 , of these structures are of stone,

matching all other stonework

I and blended into the ensemble
‘ in a very pleasing manner. In

E
W’'/‘/ the buildings where the stock- --l are quartered, the walls are

Plan ofCow Barn damp-proofed on metal lath.

pigments before firing and the color eflect
is that of a surface covered with moss and
lichens. Comparatively little woodwork is

exposed to 'view and this is partly painted
and partly stained.

The farm group proper is composed of a

cow barn, accommodating 24 cows, and an L
shaped extension in which are located the
feed and hay storage spaces besides a
maternity building. bull pens, dairy and ice
houses, two cottages accommodating one
family each, carpenter shop and work build
ing, garage and storage sheds. The natural
ground level permitted construction of a

stable with six horse stalls and a wagon shed

-/C’! )4/0U./I
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Plan of Dairy Building

In the cow barn the
floors of the stalls are
laid in cork brick and
other floors are of ce

ment.
In the dairy one finds

white ceramic tile floors

throughout, with white
glazed tile walls from
floor to ceiling in vesti
bule, milk room and

cleaning room, and tile

wainscots in wash room
and toilet. Everything
in connection with the

dairy is arranged to

promote cleanliness and

purity of the milk prod
ucts. The receiving
tank is located in the
vestibule and discharges
through a pipe into the

cooler located in the milk
room. Here are installed

a cooling apparatus op
erated by electric pump
and water circulating
system, a separator,
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Cow Barn (Left) and Maternity Building (Right) with Bull Pens in Lower Story (H)

bottle filler, churn and other devices of like char

acter. So far as possible all machinery is driven
by electric motors.

A complete high pressure steam boiler is pro
vided to supply live steam at the various points
_needed. The washing room contains the steam
bottle washers and sterilizers, and just beyond are
shower baths for the men, a washing machine to
wash white working clothes and a hot room for
drying them.

One very interesting feature of the dairy is the

refrigerator. This has the ice chamber at the back.

so that it can be easily filled, and the front portion
is of tile and fitted with glass shelves. It is lighted
by electricity and, particularly when illuminated,
makes an attractive exhibit. The ice house is built
directly against the cliff wall and the roof is covered
with earth in which trees and shrubbery are grow
ing. It is connected directly with the dairy build
ing, for ease of access, and is constructed of masonry
matching the other buildings. The walls are in

sulated with mill shavings behind sheathing boards.
The carpenter shop and the farm ofiice buildings

presented opportunities for architectural efiect.
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Plan of Cottage Group

The shop is built with stone walls pointed up and
left exposed on the inside. The outside stone stairs
and the weather vane supply attractive bits of
detail. As far as possible all lumber used was ob

tained from old buildings with natural weathered
surfaces. Rafters, beams and floor boards are laid

to show the weathered surfaces. The doors are of
pecky cypress; new stock was stained and antiqued.

The farm office follows the same general scheme
but has the inside of the walls finished in rough
Portland cement. The fact that this building is

erected against the side of the cliff which forms one

wall determined this finish.

The cottages in their inside arrangements for
living accommodations conform to the plan of the
best buildings of their class. The interiors of these
cottages and of the farm office are as thoroughly
Italian in color scheme and detail as the exteriors.
By means of the large fireplaces, heavy beamed
ceilings, and bright colors used in the decorations,

the old world atmosphere is faithfully preserved.
The piggery with its adjoining yards must not be

overlooked, nor the smoke house. Here in rooms
devoted to killing, dressing and smoking, the young
porker is converted into his ultimate form of ham

and bacon in the most approved manner.



Charles A.Whittem

ENCINEERINC-~, DEPARTMENT
‘re, t/issociate Editor

Terra Cotta‘Roofing Tile
PART I

By ALFRED LO CASCIO

discussed from time to time from almost every
angle but, notwithstanding this, the fact re

mains that in some sections of the country roofing
tile is but seldom used. There is no question but
that vitrified shale tiles are highly artistic in color
and form, and are practical for use with almost any
type of building. Many opportunities have pre
sented themselves to owners, architects and builders
for making very artistic structures out
of work in hand, where the finishing
touches could have been given by the
use of tile, but for some reason or other
these opportunities have often been

neglected.
The question naturally arises whether

the owner, architect, builder or manu
facturer is at fault. In this age of

progress and selection of materials from
the standpoint of durability instead of
that of first cost, it would seem as

though the use of terra cotta tiles at
present should far exceed their use in the

past. It may be that many architects
fully intend to use roofing tile in their
projects but that stress is laid so fre

quently on economy that some other

THE
subject of terra cotta roofing tile has been

House at Philadelphia, Pa., with Red Shingle Tile Roof
E. Allen Wilson,Architect

form of roofing is adopted; this economical turn
gains the day from the standpoint of first cost,

although in the course of a few years the mainte

nance cost of the other material may far exceed the

increased initial expenditure if tile had been used.

If the manufacturer is at fault, it may be that he

has not sufliciently advertised, or his salesmen have

not sufliciently emphasized, the essential durability
and practicability of roofing tile, and also the ul

1".. '_
i

I.

House at Broolzline, Mass., with Red French Tile Roof
Newhall6!Blevins,Architects

timate economy which will inevitably re

sult from its use. If the architect is at
fault it may possibly be because he has

not taken time to investigate the great

merits and the adaptability of the vari
ous kinds of roofing tile, and the attrac
tive and pleasing variations in textures

and artistic color schemes which may be

worked out with these products—color
schemes which will last indefinitely and

be mellowed with the passing of time.

The owner may be a trifle at fault,

perhaps, due to false impressions of price

and first cost, and also because the mate

rial is not often presented in the light of

its true and lasting values. Undoubtedly

it would be beneficial to many of our
fine buildings and residences, if all of the

people interested in the production and

59
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the use of tile roofing would investigate a little more

fully the field of its possibilities and would co

operate with each other. This would effect a

decided change in the attitude of the general public
towards this material which, undoubtedly, in the

course of time, will be more generally used because
of its merit, and in spite of the present lack of
tendency to more general use.

In this product, as with most manufactured ‘mate

Fig. 1. Spanish or Old Mission Roof Tile

rials, the cost of the pattern is a considerable factor.
Few factories are equipped with machinery for
special pattern work, and the manufacturers fre
quently place all sorts of obstacles in the way of
using special forms, shapes and sizes, and urge,
instead, the acceptance of stock products. The
time has come, however, when some manufacturers
are paying special attention to individual treat
ment and design, special colors, special surfacing
and other details which make for individuality.
They are also glad to work to the best of their

Fig. 2. French Type Tile, Hip and Ridge

ability with architects, experimenting without end

to get the desired effects, providing there is a sulfi

cient interest to stimulate their endeavors.

Architects should realize that factory conditions
are frequently such that the manufacturer may not

be able to produce special tile in the time allowed,

no matter how keen his willingness and desire to do

so may be. The cost of such a product does not

deter the manufacturer, provided his time allow
ance or other factors permit his producing the special

work. It is obvious that when special work is

ordered the architect or owner must be prepared
to find slight variations in the completed product.
A knowledge of kiln work, firing and other process
details would immediately demonstrate the imprac
ticability of expecting each tile to exactly duplicate
in color and marking the sample submitted. The
variations are slight, however, and are due only
to the manufacturer’s earnest endeavor to pro
duce perfect results. just such efforts as these

bring forth the moss covered tile, the hand rough
ened surfaces and various antique sprays, all of
which contribute to the general aged appearance so

that many roofs in which these materials have been

used have the appearance of being far older than

Fig. 3. Closed Shingle Tile with Hip and Ridge

they actually are, often adding largely to the ap
pearance of the finished buildings. Color schemes
and textures may be used in certain constructions
so that tiles wonderfully resemble those toned by
nature's processes, and will produce such effects as
are so often seen in foreign countries—roofs aged,
with the hard lines lost, even to the valleys being
rounded, the surfaces swinging gracefully from
roof to roof with mitered hips.

There are three general forms of roofing tile now
in common use: the Spanish or old mission, (Fig. 1)

French, (Fig. 2) and closed shingle, (Fig. 3). Each
type illustrated here has an appropriate setting and

FELT - 40-1.»AJPHALT

7/6' 200!’ 00420
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Fig. 4. Section Showing 6-inch Slab Shingle Tile
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each type has its particular use. The
Spanish tile would be obviously out of

place in the small cottage, but in the
monumental building it adds far more
to the general appearance than would
the closed shingle tile. It also adds
“scale" to the structure and this

feature must always be considered. A
large, unbroken expanse of roof re

quires some texture, character or lines
to add interest to the surface. In a
small, broken up roof, on the con

trary, the Spanish or French tile would

only create an appearance of restless
ness, due to the small surfaces.

In connection with the installation
of each kind of tile there are differences
in the preparatory carpenter work which
must not be overlooked when planning
for their use. The principal difficulty in

the use of tile for roofs probably lies
in the fact that until recent years the
architect and contractor were not fa
miliar with the necessary construction

and details of their use, which differ

materially from the details adapted for use in any
other form of roofing.

It is very simple to arrange the construction as

may be necessary to take care of the different

points, but in order to make clear the preparatory
work which should be done, before the tiles them
selves are used, it would be well to study carefully
some details regarding their use.

Fig. 4 shows the construction used in both eaves
and ridge where shingle tile is used. This. tile

usually comes about 6 inches wide, 12 inches long
and to 58 inch thick. In connection with this

shingle tile it is necessary to provide at the eaves
of the roof a cant strip of wood approximately
11/4 inches high, beveled to nothing on the roof.
Over this the roofing felt is placed, then a hip and

ridge board approximately 11/,4Rinches thick and 3

inches high is used at all hips and ridges to receive

the hip and ridge tile. It makes a far better con

T/LE EIDGB

OVEE 7'/LB

TPANISH T/4.:-\

I TAR 5-» <-;EA\/:1.‘
FLASH/NG

\/“BLT - 40-Lb. ASPHALT
ROOF 50420.7/6'

Fig. 6. Method of Flashing at Deck to Carry Water

over Tile

Yale College Memorial Quadrangle, New Haven, Conn.

JamesGambleRegen,Architect

struction to place the hip and ridge boards over the
felt after the roof has been papcred in, and these
boards should be placed when the tile man arrives
on the job to begin his work, and under his direc
tion. Besides using elastic cement for both con
structions, the hip and ridge tile are nailed in place
to the hip and ridge boards.

Fig. 5 is a photograph illustrating the use of this
shingle tile, with the eaves and preparation for

ridge board clearly indicated.

Figs. 6 and 7 show the type of construction with
the flat deck roof joining the tile sloping roof over
the tile. This construction is very simple and

practical, and yet it is perhaps not so well known as
some of the other methods of roofing. After placing
a 2 x 6 board all around the top of the deck, 3 x 4

openings about 10 feet apart are made, forming
cutouts, which are thoroughly flashed, and over
this the ridge tile is placed, giving a finished appear

rue 2/pae\
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Fig. 7. Method of Flashing at Deck \X/hen Inside

Drain Pipe Is Used
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Roof of Spanish or Old Mission Tile Showing Usual Practice
in Sloping from Vertical Walls

ance and indicating the flat roof in back of the
original board. This construction can also be

applied even though the water is taken down
through the building somewhere on the flat roof:
the same counter and under flashing in connection
with the 2 x 6 board will give a perfect construc
tion. If flat tile is used, in place of the Spanish roll
tile, and if the ridge is angular instead of round, the

same construction applies with the exception that
the height of the ridge board is changed, and a

2 x 3 instead of 2 x 6 is used, depending, of course,

upon the pitch of the roof and the kind of tile
used.

Fig. 8 shows a method of flashing a valley with
copper or other metal. In this case, the copper used

is 20-inch stock, 10 inches turned up on each side

and turned up 1 inch along the edge the full length
of the valley, and cleated with a small strip of cop
per to the board roof in a manner to prevent nailing
through the copper valley itself. Care should be

taken that the roofing paper is placed over the

metal valley. This, of course, is a construction

SPAN/5/‘! T/LE

A6?//AL T
COPPER VALLEY

JTOCK

Fig. 8. Section Showing Valley Flashing

where only a few inches of the copper on each side
of the valley are exposed. If a rounded valley, such
as is used with heavy shingle tile, is desired the
flashing must be over and under every course of
tile. \/alley tiles, meaning the finish on each side
of the valley itself, are specially made to fit the
pitch of the roof, which is far better than attempt
ing to cut the valley tile. This would leave open
ings in every course, while the specially made tile is
closed throughout the length of the valley.

In connection with the different types of tile
installations, it is well to call to mind again one of
the uses of roofing tile which has frequently been
neglected; that is

,

for parapet covers. Fig. 9 shows
two methods of using the stock tile for this purpose.
There is also a special terra cotta tile made for the

express purpose of covering parapet walls. VVher
ever these walls are covered, especially in the cases
of low parapets, copper should be carried up on the
inside of the wall and flashed in under the tile.

The methods of application and conditions under
which tile are used in the old world countries are
well recognized to have very little in common with
the roofing problems encountered in central North
America. It is common knowledge that many were
the dismal failures where English or Mediterranean
methods were followed for the exclusion of the
elements when American roofing tile was in its
infancy or when importations themselves were
employed.

With unsatisfactory tile roofs in many architects’
minds a decade ago, the manufacturers have built

RIDGE E/DGE

CLOSED JHINGLE T/LE

CONCRETE

Fig. 9. Example of Tiling For Parapet Walls

up a tile suitable to our requirements. Styles which
were considered “unique" at the time were aban
doned and forms which fulfill the ideals of students
of European work of merit are incorporated with
the substantial clay body now used—a truly uphill
task and a commendable piece of progress.

With the plastic materials at hand it is desirable
that the effects produced should not deviate from
those conceived within the limits of the ceramic

arts.



Truss Design and Details

PART IV. WOODEN ROOF TRUSSES

By CHARLES L. SHEDD, C.E.

inclined roof and when such is the case and
the span is great enough to require a truss,

one of such shape as shown in Fig. 14 is frequently
used.

In this diagram the wooden members are shown
by heavy lines and the steel or wrought iron rods
by light lines. All of the wooden members resist
compression except the bottom chord. Some
designers have constructed this too of steel, espe

IT
IS common in wooden buildings to have an

Fig. 14

cially in heavy trusses where the framing of notches
in this stick together with the area required for
direct stress necessitated an unusually large stick
of timber. All of the rods resist tension except the
short vertical rods near the end which do not resist
any stress unless there is a load on the bottom
chord such as a ceiling or a hung balcony. When
there is no stress in this rod it may be omitted un
less the span of the lower chord from the support
to the first panel point is so great that the member
would sag too much under its own weight.

A detail of one of the interior joints is shown in
Fig. 15. Here is also shown the manner of con
structing the roof purlin and timbers to rest on the
truss.

The boards run at right angles to the truss and
are nailed to rafters running parallel to the truss
and on the incline. These rafters are fastened to
purlins under them which, in turn, run at right
angles to the truss. The rafters are notched slightly
over the purlin, say about one inch, to prevent

Fig. 15

slipping and to aid in accuracy of framing. These
purlins act as beams. Their principal loads are
from the dead load of the roof and from snow.
These of course, due to gravity, are vertical. In
addition to these loads they resist a horizontal
force due to the wind. In case the wind is consid
ered as acting normal to the roof it may be resolved
into its two horizontal and vertical components.
In any case the horizontal component is small
compared to the vertical, as a general thing. The
purlin is framed at right angles to the slope for
convenience in making the truss and rafter con
nections and not, as might at first glance appear,
for greater strength. On this account it should
be made broad as well as deep, otherwise it would
deflect except as the rafters, when in place, might
stiffen it if fastened at the bottom in such a way as
to resist thrust.

A block of wood may be used as shown to brace
the purlin and attach it to the truss. The location
of the purlins should be at or near the joints of the
truss to prevent bending in the top chord. The rod

passes through the top chord and its stress is
transmitted to it and the diagonal by a plate
countersunk into the top chord to allow for direct
horizontal bearing. The diagonal is notched into
the chord and held in place by a screw or spike.

In making this notch there is an opportunity
for some variation in design. It will be remembered

that a previous article of this series pointed out

Fig. 16

that the allowable stress in bearing is much greater
on the end of the grain in a wooden stick than
across the grain. It follows that the allowable
bearing on a surface inclined at an angle varies
between these two extremes. This is frequently
taken as a straight line variation which is probably
good enough. In a standard engineering text book
a formula was included giving a curve for this
variation. A year or two ago in one of the pro
fessional publications the accuracy of the derivation
of this formula was questioned. However, in the
opinion of the author, this formula remains, in its
final results, as good as has been proposed by any
one up to the present time.

When two sticks, as shown in Fig. 16, are framed
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into each other in a truss a notch is made one side

of which is considerably longer than the other.

The short side resists the greater part of the stress

in the diagonal. If the angles A and B are not

equal it follows that a different allowable stress is

obtained according to which stick is investigated

and that the least allowable governs and determines

the length of this short side. It is evident that the

smaller this notch can be made the better it is as
less material will be wasted in the lower chord.

To obtain a minimum notch it is therefore necessary

to make these two allowable stresses equal, which

means that the angles A and B should be equal.

It will be found that if the angle C is made a right
angle this condition will be very nearly fulfilled for

all ordinary cases. Also, if C is made a right angle,

it is easy for the carpenter to lay out this joint when

the length of the short side of the notch is given.
This is the method preferred by the author but
various designers vary this practice from making
A a right angle to making B a right angle. When
the angle D is not too great, or the unit stress in

the diagonal too great, this notch is designed very
simply by a curve adapted from the formula just
mentioned.

As in all wooden trusses the end joint gives the

greatest opportunity for study and it results in

a great variety of design by different engineers.
In Fig. 17 is shown the design of an end joint which

is frequently used. Here two plates are used, one

on either side of the truss. To these plates are

riveted smaller plates—four in the drawing to

each large plate. These smaller plates fit into

The heads of the

rivets are countersunk into these small plates so

that a good joint may be made easily. These

plates are held in place on either side of the truss

by bolts passing through the sticks.

The thickness of the small plates is determined

notches in the wooden sticks.

by the stress in the two sticks. Sufficient area

must be provided for the plates to bear against the

ends of the grain in the sticks without over stressing

the wood. The number of rivets to fasten the small

plates to the larger are determined by these same

stresses and the rivets are limited b_v their strength

in shearing. The bearing will be sufficient for the

rivets against the plates if the plates are 5/10 inch

or more in thickness and %-inch rivets are used.
The bolts do not take any figured stress but

merely hold the plates in position. They can be
made quite small, say V2 inch in diameter. The
chief stress which actually comes on them is
tension due to the tendency of the large plates to
buckle and they must be so placed as to resist this
buckling to the greatest advantage. For example,
the lower chord is in tension tending to pull it away
from the joint toward the center. If this stress
should be increased until the joint failed, and if it
failed by the buckling of the plate, the end of the

plates nearest the center would fly out from the

lower chord allowing the small steel plates to come
out from the notches. To resist this the bolts are

placed just to the right or left of the small plates.
This kind of failure was witnessed by the author a

Fig. 18

few years ago when an unexpected stress was ap
plied to a truss which otherwise, due to the factor
of safety in the design, would have resisted this
condition without serious injury.

In Fig. 18 is shown an end joint of a wooden truss
where the stresses and sizes are smaller than would
be required for a joint such as shown in Fig. 17. The
principle is substantially the same for both types
of design. Considerable variation in practice is
found among different designers, especially in the

placing of the bolts; some designers have inclined
the bolts so that they would be normal to the diag
onal member and have figured them to take direct
stress. The author does not use this type of design
for a truss of any size, due to uncertainties in the
division of the stress between the notch and bolt.

VVhen this type has been used a short stick has

sometimes been added under the lower chord
between it and the bearing. This member re

inforces the lower chord where much material is

cut out for the lugs and also helps to take care

of eccentricity in the stresses at this joint. This
stick has small plates inserted between it and the

lower chord and notched into it to prevent slipping
and the two should be securely bolted together.

In long trusses it is frequently desirable to splice

the lower chord. If the splice is made properly
it will often be found to be more economical to pay
the higher price of one long stick; it can be ac

complished more economically than in the case of
a shallower truss with parallel chords, by choosing

a point to splice somewhere near the middle where

the stress is small.



MINOR ARCHITECTURE
EXEMPLIFIED IN MODERATE COST BUILDINGS

An Automobile Sales and Service Building
PRESTON J. BRADSHAW, ARCHITECT

of sales and service buildings, as well as of
structures of various kinds connected with

the automobile industry, has been repeatedly noted
in architectural publications during recent years,
and countless instances where such structures have
been given a distinctive architectural treatment

prove that their owners, as well as their occupants,
appreciate the fact that good architecture has a
definite advertising and sales value which must be
reckoned with.

A recently constructed building which possesses
considerable merit from this viewpoint is the one

occupying the north side of Locust street between
18th and 19th streets in St. Louis and occupied by
the Weber Motor Car Co. and the Weber Imple
ment and Automobile Co. The building is used for
the sale of both new and used cars and it also con
tains departments for giving service and making

THE
improvement in the design and planning repairs as well as work shops for the complete over

hauling, painting and upholstering of cars.
The building is a three-story structure of rein

forced concrete skeleton, flat slab construction, the

first story of which is of terra cotta and the upper
stories of kiln run red matt brick, the capitals of the

pilasters and the frieze about the top being also of

terra cotta. The necessity of having such a struc
ture well lighted has resulted in its being, like
Hardwick Hall, “more glass than wall,” but the

excellent handling of the brick pilasters between
the large windows and the use of steel sash at the

upper floor windows, with their surfaces well

broken up into small panes, have given a pleasing

effect. The building is heated by steam and every
part is fully protected against fire by an automatic
sprinkler system.

The arrangement of floor area in the building and

the planning of the different departments have

Sales and Service Building for the Weber Motor Car Company, St. Louis, Mo.
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View of Main Show Room

proved to be economical of space and satisfactory
for the various purposes which the structure serves.
The front of each of the three floors, facing south
and therefore well lighted, is given up to show
rooms. The bays are 21 feet square and therefore

but one row of columns extends through these

departments. An elevator, entirely apart from

those which serve the other parts of the building,
connects the three show room floors and in both
the first floor show rooms are several private offices
which are often useful for receiving customers.

Space on the 19th street side of the main floor is

given up to general offices and a private office;

this department has its own entrance from the street
and is provided with two sets of toilets.

What might be called the service rooms, includ

First Floor Plan

.
J7-1.-‘llamu

Second Floor Plan

ing the store rooms, parts department, repair rooms
and other similar departments are entered directly
from the alley at the north side of the building.
Here are freight elevators to all floors, wash racks
and dumb waiters to the different floors while at
each of the motor entrances there is an office for the
checking of vehicles entering and leaving.

The floors of the show rooms are of ceramic tile;
clear maple has been used for the floors of the
office portions and throughout the shop and factory
sections the floors are of cement, monolithic with
the reinforced concrete slab and hardened by the
application of a liquid hardener. The building was
erected entirely under the supervision of the archi
tect's office from which sub-contracts for work of
different kinds were placed.

1-.

General Ofiice on First Floor
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The Industrial Arts Exhibit at the Metropolitan Museum
NEW YORK, DEC. 15, 1920 TO JAN. 30, 1921

HE Metropolitan Museum of Art recently
presented for public information an exhibit
of furniture and decorations, consisting of

stock reproductions and specially designed decora
tive fabrics based on originals from various col
lections at the Museum. With the co-operation of
various manufacturers and dealers there were shown
a number of types of period-and modern furniture,
tapestries, stained glass, screens and other decora
tive units of particular merit. A section of this
exhibit is illustrated herewith.

An exhibit of this nature should demonstrate the
particular value of good collections of art objects
which are made available for public information.
Manufacturers, in following the well established
precedents of recognized periods or in modernizing
and combining the artistic elements of the furniture
and decorations of past centuries and decades, are
also performing a valuable public service. VVith

this help even modest homes may be given dis

tinction in furnishing and decoration.
We have already discussed the advisability of an

increased interest on the part of architects in this
subject of furnishing and decoration. With the

realization of the availability of an infinite choice

of reproductions and well designed modern furniture
and decorative units, it is evident that the architect
has directly at hand an unusual means of expression

which should encourage him to complete his work
of building design by indicating the furnishing of at
least the principal rooms of structures of various
types, and particularly of dwellings.

' It must be

discouraging t.o an architect to design an attractive
dwelling with rooms in which the interior architec

ture is of excellent taste, and see owners place in

these rooms either chromos and relics of the past

having no artistic merits, or purchasing unattrac
tive modern types of furniture which ruin the entire

View in a Section of the Industrial Arts Exhibit at the Metropolitan Museum, New York
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effect which the architect
has so carefully planned.

During the past few
weeks we have had occa
sion to inspect interior
photographs of different
dwellings designed by a

number of architects. It
has been found that where

the architect has taken
little or no interest in the

question of furnishing,
practically every interior
has been spoiled by the
owner unless he-has been

possessed of sufiicient
means to call in a deco

rator who may or may not
have carried out a scheme
in keeping with the archi
tect's conception. Where
the architect has made a

practice of following his
structural design with
either service or general
advice on the subject of
furnishing, almost all interior views in his office

prove to be attractive. It would seem evident,
therefore, that the architect's policy has much to
do with the ultimate result of his work, and that
architects have it within their power to do much
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An Italian Reproduction

An Adaptation of Early American Design
in the Morgan Wing of the Museum

toward encouraging owners

to furnish their homes

sensibly and artistically.
In many instances the

owner of a new dwelling
or building of almost every

type turns to the archi
tect for advice on furni
ture if he wishes advice;
and the architect, in turn,
has his choice of carrying
out the work or advising
as to the employment of
an\interior decorator who
will work under his super

vision or in co-operation

with him. For the present

there is no generally stand

ardized method of handling
the business phases [of
such a transaction. This
seems to be entirely a

matter of judgment on

the part of the architect.
This work may be carried
on by charging for time,

by commission arrangement similar to that under
which building plans are prepared, or by special

arrangement with the owner through which an

amount equal to the discount allowed by some

dealers may be paid to the architect for service.
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n
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An English Reproduction

From Original Furniture in the Collection of the Metropolitan Museum of Art



Interesting Rooms of a Remodeled Colonial Dwelling
WILLIAM JOHN CHERRY, ARCHITECT

tecture probably no period has created
such a definite impression on the mind

of the American public as that which has
resulted from the work of the architects
and craftsmen of the English colonies.
In successive waves, during the past 30

or 40 years, we have turned to other
periods for inspiration in the design of
homes, but always there remains the im

press of the colonial precedent, based
as it is on the simplicity which was the
spirit of the times——devoid of elaborate
ornamentation but artistically true in
line, mass, unity and proportions.

Thus it is that new dwelling designs
of the so-called colonial period or any
project involving the restoration of
early American architecture meets with
unusual interest, particularly if the de
signer has developed new features in
restoration methods or a new and logical
application of old ideas.

There are presented here several illus
trations of interesting rooms in the

recently remodeled colonial dwelling of E. M. Bull,
at Blooming Grove, New York. This project is of
particular interest in that the old estate was a

direct grant from King George III and in the course
of the alterations many of the fine old features of

IN
the development of domestic archi

View of Stair Hall

A Comer of the Dining Room

the house, built in 1804, have been preserved.
The entrance hall is typical of the colonial period
and the stairway is that of the original house and
offers an interesting suggestion for modern planning
in this period with its easy wind half way up.

In the dining room the
mantel with its lighting fix
tures is of particular inter
est. The furnishings are of
modern type, not colonial,

but carefully chosen be
cause of their graceful lines
to form a harmonious com
position. This room, while
preserving colonial sim
plicity, has a more modern
atmosphere than any other
room of the house.

Other illustrations show
views of a particularly
interesting room; this is
the study in which par
ticular care was taken to
create an atmosphere of
comfort while still preserv
ing the elements of the old
colonial dwelling. Among
the unusual features which
the architect has incor
porated in this design may
be noted the use of weath
ered timbers and lumber
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Fireplace in the Study

from an old barn, which was on the premises, to
form the beamed ceiling of the room. These
hand-hewn timbers are a weathered gray and have
not been stained or painted but left in the natural
condition, providing an unusually attractive re

Old Leaded Glass in Bookcaseand \Vindows of Study

sult. The walls of this room
were carefully hand plas

tered in imitation of old
stone plaster and an inter
esting note is added by the
preservation of the old and

irons and other fireplace fit
tings. All the furniture used

could be duplicated from

stock. The pieces were se

lected for comfort and be

cause of the low, broad lines

so in keeping with this
restoration of a room of the

early American period.
The bookcases shown in

one of the illustrations are

made up with specially de

signed hardware. The glass
in the doors is of the hand

pressed type, originally im
ported, and was in old
buildings on the premises.
Various pieces were collected

and built into leaded panels.

On the floor is a braided rag

rug such as may be had in
various sizes, and its use

goes far toward carrying out the type of furnishing
which the architecture of the old house demands.
In furnishing a house of any definite period it is

wise to select pieces such as were used at that time,

and many pieces based on old models may be had.
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C. StanlcyTaylor, cflssociate Editor

The Owner’s Duty to the Architect

and every business is passing through a

period of reconstruction. Old ways and
methods pass. In the commercial world we have
the long-heralded return to a buyers’ market.
Conservative financial institutions are developing
and advertising the "service" resources of the
financial world. In the architectural profession
also a period of reconstruction is evident. As never

before the value of sound business administration
is recognized and its principles are being applied,
not in a manner detrimental to the upholding of
the dignity inherent to the profession but in a
way which enables the architect to take his rightful
place in the business world and to assume the
responsibilities which broaden and become more
intricate from year to year as the art or science of
building progresses in almost unbelievable strides.

With intense interest and full appreciation of its

value at this time we note the publication by the

American Institute of Architects of a thorough
treatise on business administration entitled “The
Handbook of Architectural Practice." The open
ing paragraphs of the Handbook so clearly define
and allocate business administration as an impor
tant factor that we quote briefly:

"It is as a fine art that architecture has estab

lished itself in the hearts of men. If it had been

merely the science of building or even of building
well, its appeal would not have brought to it
minds such as those of Ictinus and Michael Angelo.
To good building architecture adds high qualities
of the imagination . . . but to treat of architec
ture as an art this Handbook does not aspire.

“The architect, though primarily an artist, must
still be the master, either in himself or through
others, of all the applied sciences necessary to
sound and economic building . . . but it is not
with construction nor engineering, nor with the
choice of materials that this Handbook deals.

“The architect, by expressing his ideas in forms

and words of exact contractual significance, by
controlling machinery for their embodiment, by
giving just decisions between conflicting interests,

by bearing himself as worthy of his high calling,
gives to his art the status of a profession. It is

with that aspect of the architect's work, profes
sional practice and its servant, business adminis
tration, that this Handbook is concerned.”

AT
the present time practically every industry Thus clearly does the Institute emphasize the

importance of applying proper business methods

and procedure in the conduct of the architect's
affairs. Much has been said and more written on
the subject of the architect's duty to the owner,

but the owner's duty to the architect has never
received suflicient consideration In many instances
the failure of the owner in this respect has led to
direct financial loss or to the development of
unnecessary misunderstandings and failure to estab
lish that active co-operation so necessary for the
successful completion of a building project. The
“Handbook” expresses full realization of this fact.
It is the purpose of this article, however, to corre
late suggestions made therein and to add such facts
as may have been gathered through experience and

contact with various architectural projects and

organizations.

Realizing What the Architect Does

The first duty of an owner who is about to engage
an architect is to learn fully what is included under
the term "architectural service.” The American
Institute of Architects thus defines the professional
services of the architect:

"Necessary conferences; the preparation of pre
liminary studies (sketch plans and reports); work
ing drawings; specifications; large scale and full
size detail drawings; the drafting of forms of pro
posals and contracts; the issuance of certificates
of payment; the keeping of accounts; the general
administration of the business and supervision of
the work."

It is evident therefore that the work of the archi
tect is far more than that of an artist, and that in

paying the fees charged by architects the owner is

paying not only for design but for a vast amount
of detailed work involving every part of the build
ing- and its equipment; cost estimates; arrange
ments with contractors; accounting and numerous

other activities involving a high degree of skill and

special knowledge.
An owner will do well also to realize that the

architect's fee is not all profit nor are his expenses
on a project trivial in nature. What proportion of
an architect's fee is profit depends entirely on the
volume of his business and his organization methods
but we venture the assertion that the average net
profit on architectural work is less than that of the
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real estate broker who may sell or lease the building
after it is finished. Full information as to standard

charges and documents may be obtained from the
American Institute of Architects or by addressing
the Editor of THE ARCHITECTURAL FORUM. It is

important therefore that the architect should ex

plain to an owner the full nature of his work in

order that understanding may be clear on this
pomt.

A Definite Agreement before Work Progresses

\/Ve may pass briefly over the point of selecting
the architect. This is done by the owner either as
he would select a lawyer or a doctor, by competi
tion, or because some architectural organization
actually “sells" its service to him. The important
point is that the owner should be satisfied before

closing an agreement that the architect he has
selected is capable of carrying out the work to his

satisfaction. “Swapping horses in midstream" is
the poorest kind of policy in connection with a
building operation and is always expensive to the
owner.

An architect is entirely within his rights in re

quiring a definite written agreement before he
starts work on the design of a building of any type.
This is simple and sound business practice and it is
the owner’s duty to sign such an agreement for his
own protection. The agreement need not bind the
owner to proceed with the building operation, but
it should:

1— Definitely employ the architect to carry out
such work as may be authorized in writing by the
owner from time to time.

2—Specify the amount and method of payment
for architectural service (a) As the work proceeds;

(b) If project is abandoned.
Note. See standard form of agreement between

owner and architect prepared by American Insti
tute of Architects.

3—Define such expenses as may be reimbursed to
the architect by the owner: travel, special engineer
ing service, etc.

At the present time many projects are under
taken by architects without any definite agreement
of legal value. Much misunderstanding results
from this condition. The architect who insists on
an agreement shows only good business judgment
which in turn will prove of benefit to his client.

'

A Clear Understanding of the ‘Project

When a client takes a case to his lawyer, or when
a doctor is called in to prescribe for illness, every
possible fact and condition is presented in order that
this professional service may be successful in its
application to the immediate problem. Similarly,
when an owner calls upon an architect to under
take the solution of a building problem it is his
duty to acquaint the architect with all possible
details which may affect the design and
construction.

Unless an owner has special knowledge of the

subject he should not interfere with the artistic
elements of the design. This is one of the problems
which he presents to the architect, who presumably
has more knowledge of the subject. The owner
should think of his proposed building more as a

machine than a work of art. The architect will
provide the artistic elements, but he cannot guess
at the actual functioning of the machine as required

by the owner. Whether it be a dwelling, hotel,

ofiice building or factory, it is the duty of the

owner to outline completely his major requirements
before sketch plans are made, and to have these

clearly in mind as he studies the preliminary draw
ings and the working drawings as the architect’s
work proceeds.

This is a point which cannot be too strongly
stressed. The wise owner will therefore enter into
the work of the architect in a spirit of co-operation.
For the time being they are business partners,
mutually interested in achieving the best results

obtainable. Consequently there should be no hesi

tation on the owner's part in calling into consulta
tion any of his associates, employes or special tech
nical advisers who may be directly interested in the

functioning of the building after it is completed.
The architect cannot be fairly expected to know
the details of every business or menage. He is

expected to know how to translate these require
ments into building terms and plans after he is
made aware of them and to seek (at the owner's
expense and with his permission) advice on such

highly technical details as may not lie directly
within his province.

Necessity of Cooperation

If the building in question is a hotel, it is the
owner's duty to call for advice from those who will
actually manage or lease it upon completion. In
the case of an office building the rental agents or
building managers should be called upon to approve
the plans while in preliminary form. This idea

extends to all types of service buildings including
even the larger residences.

The architect, therefore, should recognize this
as a duty which the owner owes to him. If he does

not do so there may be several unpleasant results.

The plans after completion may reach an associate

of the owner who because of his relation to the

project may severely and justly criticise details
expensive to alter. In an investment project the

managers or real estate brokers may, as they have

in thousands of cases, point out costly mistakes in

planning after the building is completed and blame

the architect with consequent injury to his reputa
tion. So too the owner’s refusal to allow the archi

tect to call in special engineering advisers on

important problems may prove expensive in the

end. It is the owner's duty to expect neither super
human knowledge nor achievement from the archi

tect and to realize that the architects advice on the

employment of consulting service is not given if such
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service can properly be expected as part of his

organization equipment. On the other hand it is

fair for the architect to advise the owner in advance

(or when preliminary plans are completed) what
special consulting service will be necessary.

Duties of the Owner

As to the provision of all facts and conditions
affecting the land involved in a given project, this

is the duty of the owner. VVe may turn to the

Handbook for definite advice in this matter:
“The owner shall furnish the architect with a

complete and accurate survey of the building site,

giving the grades and lines of streets, pavements

and adjoining properties; the rights, restrictions,

easements, boundaries and contours of the building
site, and full information as to sewer, water, gas

and electrical service.
“Many instances of trouble and expense due to

the failure of the owner to furnish complete and

accurate information might be cited, but one will
suffice. In a recent case the owner furnished the

architect with a survey covering all the usual data

and such restrictions as were of record. The prop

erty, however, did not belong to the company

erecting the building, but had been leased in three

parcels for ,99 years. The lea-ses had not been

recorded. They provided that in the event of the

improvement of any parcel in conjunction with
another the columns were to be so located on the

dividing line as to form “party columns." The
architect prepared sketches and working drawings
in ignorance of these restrictions and it was not

until the contract had been awarded that he was

casually notified that the columns must conform

to the lines of the several parcels. The owner had to

bear the cost of re-making the drawings, $5,000, and

of the necessary changes in the building, $84,000."

The architect, of course, is responsible for making
certain that the design and all details of plan are in

accordance with all building laws, codes and

departmental rulings having application to the

location in question.

The Question of Cost Estimates

One of the contact points at which most of the

misunderstanding between owners and architects is

started is to be found in this question of preliminary
and detailed cost estimates. Usually an owner has

clearly in mind the amount of money which he is

able and willing to spend on a project and it is his

duty to inform the architect definitely on this

matter rather than to approach the subject vaguely.
On the other hand, it should be more generally

realized by architects that in regard to this ques

tion of cost the owner is almost entirely dependent

upon the architect.
During the past few years it has been unusually

difficult to estimate costs owing to the disturbed

condition of the labor and material markets. Per
haps it will be found, however, that many architects

have made cost estimates without sufficient care.
Certainly a great many owners have been disap
pointed in the comparison of ultimate costs with
estimated costs, and in many cases part of the
fault may be charged to the architect.

When an architect is commissioned to draw the
plans for a building and has received from an owner
an approximate figure as to the cost which he is
willing to bear, it is theduty of the architect to
gather all possible information on recent costs of
buildings of this type, not relying entirely on
experience in his own office unless it has been ex
tensive, but seeking advice of builders and other
architects who have designed structures of a similar
nature. The owner, however, should realize that
owing to the conditions which have been referred to
there may be considerable difference in the archi
tect's estimate and the contractor's bid (the ulti
mate cost of the work) due to conditions beyond the
control of the architect, such as transportation
difficulties, labor troubles and other expensive
delays, as well as to the failure of material dealers
and sub-contractors to live up to contracts and
agreements, an experience common under present
conditions. The owner should consider carefully
the nature of the building market and realize that
the architect is trying to give the best possible
service.

Importance of Preliminary Figures

There have been cases where architects have
given preliminary estimates much too low which
have had every appearance of attempts to encourage
construction. This policy, which is both dishonest
and unbusinesslike, is always attended by unfor
tunate results, and the profit which may be made
through such an operation is more than lost in

damaged reputation and unpleasant advertising.
Cases of this type are few and it will invariably be
found the best policy to apprise the owner fully of
all facts and conditions relative to the cost. In
making estimates both the architect and the owner
should allow a liberal safety factor to cover unex
pected costs. In this matter the owner can do
much toward co-operating with the architect if he
will but take an intelligent interest in the subject
such as is warranted by its importance to him, and
allow the architect any necessary preliminary
expenditures which may be required to develop
dependable cost estimates.

In this connection we may note the fact that
there will be published occasionally in the Service
Section of THE ARCHITECTURAL FQRUM a tabula
tion of cubic foot costs of various types of buildings
in different sections of the country which is intended
to serve as a guide to architects in making pre
liminary estimates for sketch plans or, inversely, in

determining the approximate allowable number of
cubic feet in accordance with the amount of money
which the owner is willing to spend on a project
under consideration.
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As the Work Proceeds

The owner, for the protection of his own inter
ests, should follow all important points brought out
in working drawings and specifications as the plans
are being developed. It is not difiicult to follow
these details with the architect's explanation and
the owner will be in a position to know exactly what
materials, methods, equipment and details of plan
ning will be incorporated in his building before it is

constructed. By following these matters closely

and by visualizing in a practical manner, the owner

may prevent results which are not satisfactory to
him. This is an important point as the owner is

called upon to approve all working drawings and

specifications, and such approval applies to every

detail indicated therein. It is unfair to the archi

tect for an owner to criticise important details of
finished work if the owner has not given fair con

sideration to the plans while in the stage of
development. If it necessitates models to carry
a preliminary point. their secondary function is to

eliminate future differences.

It is self evident that another of the owner’s

duties is to carry on all business relative to the

equipment and construction of the building, through

the architect. There have been many instances of
an owner negotiating direct for the construction
of a building or on sub-contracts, issuing orders on

the job or in other ways interfering with the regular

schedule of the work. Sub-contractors and others

who may have arranged definite agreements through

the architect are naturally placed in a position to

charge for extras, ordered by the owner, and any
issuing of contradictory orders or approval in

changes of plans and specifications by the owner

tends to confuse the issue and to increase building
costs.

This does not mean that the owner should not

examine the job as it progresses or that he is pre

cluded from finding fault with conditions which do

not meet with his approval; but it is his duty to

carry out all changes and to make all complaints to

and through the architect rather than directly in

contact with builder, sub-contractor or supply
dealers.

In arranging building and sub-contracts the

owner will find that he has much to gain by keep

ing somewhat in the background and in carrying
on negotiations through the architect. In one sense

this situation is similar to that of a real estate trans

action where the principals do business through
brokers who are in a better position to negotiate

and to know when the principals should be brought
together.

The Architect’s Responsibility

If the contract is to be let on a service basis (cost
plus a fixed fee), the architect's duties and respon
sibilities are greatly increased. Similarly, if the
project is carried on through the letting of several

contracts for various parts of the work the archi
tect practically occupies a position of general con
tractor, in which case his fee and expenses will
naturally be increased. If the work is let on a

straight contract basis it is well for the owner to
realize that the lowest bid may not be the best bid,
and that the architect's opinion, gained through
inquiry as to the work of various contractors, or
through knowledge of their work, is of importance.
Many owners make the fatal mistake of insisting on

bringing in contractors, met through a social or
business relationship, who may not be well fitted by
experience or knowledge to carry out the type of
work involved.

There are, of course, many instances which arise
as the work progresses in which the owner may show
a fair minded spirit which will be appreciated by
the builder and by the architect. The owner must
realize also that as between the building contractor
and himself the architect is really an arbitrator
whose duty it is to see that the various agreements
are carried out in fairness to both parties and who
will not hesitate to tell the owner that he has taken
an unfair position if this be true. Therefore, the
owner must not expect the architect to exhibit any
false loyalty in dealings with the contractor and
sub-contractors. The owner should realize also the

importance of making all payments when and as

agreed and that if this is not done the architect is
placed in a difficult position, expensive delays often

developing as the result of any slow payment
policy.

It is evident that the owner who fully realizes his

duties and who strives to develop and maintain the

proper spirit of co-operation with the architect has
much to gain. It is very difficult for an architect to
work enthusiastically if he is forced to worry about
the attitude of the owner. It may be readily under
stood that without enthusiasm an architect cannot
do his best work. a

For the period during which the structure is being
planned and built the architect is in practically
every sense a business partner of the owner. He is

working for the same results, and if the owner will
but consider his duties as the duties of one asso

ciate to another he will not only fully appreciate the

work and responsibility of the architect, but he will
do much toward expediting the work and guaran
teeing his own satisfaction.
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PLATE DESCRIPTION
MEMORIAL TABLET To JOHN PIERPONT MORGAN.

PLATE 21. Against the northwest pier supporting
the central dome of the main hall of the Metropoli
tan Museum has been recently erected a sculptured
tablet in memory of the late President of the
Museum. In 1914, shortly after Mr. Morgan’s
death,I this important commission was entrusted
by the Trustees to Paul Manship, sculptor, and
upon its execution he has spent the last six years.
The memorial tablet takes the form of a stone slab,
11 feet 2 inches in height by 5 feet 4 inches in width,
with a projection from the wall of 6% inches.
Champville stone, which comes from France, has
been used. This material, which belongs to the
limestone family, possesses a fine grain and lends
itself well to detailed sculpture in relief.

HOUSE or A. LE0 EVERETT, EsQ., 70TH STREET,
NEW YORK, N.Y. PLATES 31, 32. Many of the most
successful alterations of city houses involve the
removal of old fashioned high stoops and the placing
of the new main entrances upon what was previous
ly the basement level. The advantage of this, as is
well known, is that it makes possible a dignified
entrance, using valuable space which was often
practically wasted, and leaves the entire width of
the building upon the front of the main floor
available for a drawing room or a living room.
The residence shown here, of which Walker &
Gillette are the architects, is an interesting case of
this kind. A new facade nearer the sidewalk gives
ample hallway and the removal of old partitions
has given opportunity for spacious stair hall, living
and dining rooms upon the main floor, and for a
library and a master's bedroom, the full width of
the house, upon the floor above. _

The design of the facade has been worked out
with brick laid in Flemish bond, with trim of
limestone and sheet metal for the uppermost floor.

HOUSE OF REV. WILLIAM M. CRANE, RICHMOND,
MASS. PLATES 25, 26. This residence in the
Berkshire Hills shows an advantageous use of
plastic materials, cream gray stucco on terra cotta
block having been used for the walls of the struc
ture, reinforced concrete for foundations and for
the retaining walls of pergola and terrace, and red
Spanish tiles for the roofs, while the floors of vesti
bule, loggia, stair hall and pergola are laid with
dark red domestic tiles. One interesting detail of
planning is the placing by the architects, Kilham &
Hopkins, of all the service rooms in one part of the
building where pantry, kitchen, servants' dining
room and four sleeping rooms, with a bathroom, are
installed upon the main floor which makes the
entire upper floor available for the family and
guests.

BUILDING FOR C. C. WHITTEMORE, CATERER,
BOSTON, MASS. PLATE 28. This structure, of which
Allen & Collens and J. Lawrence Berry are archi
tects, was carefully planned for the exclusive use
of a caterer and the result is a building which in

eludes every convenience. Since show windows,
in this instance, are neither necessary nor desirable,

the facade has been given a treatment which does

not suggest a shop. Cast stone is the material
used with rondels of verde antique marble at the

sides of the Palladian window which is the dominat
ing architectural feature of the front.

Plans show a main floor arranged for the busi

ness of a caterer while the entire second floor is

given up to bakery and kitchen, well equipped with
refrigerator, ovens, sinks and other necessary

details and connected by lifts with the ice cream

department in the basement. Here every possible

provision has been made for efficient service and

this department is equipped with refrigerators,

ice cracking machine, salt bin, mixing bin, steam

kettle, mould room and freezing machinery and

complete facilities for prompt delivery service.

JEFFERSON SCHOOL, SYRACUSE, N. Y. PLATE 29.

In this building, planned by James A. Randall,
architect, considerable attention has been paid to

providing complete equipment in a school of

moderate size. The plates show an exterior of
brick, simple and direct, two full stories and base

ment in height. Upon the basement floor are

placed two sets of playrooms, lockers and toilets,

one for boys and another for girls, with the

necessary showers and boiler room and a fan room

to provide adequate ventilation. Besides a large

kindergarten room there are nine class rooms, a

clinic, a rest room for teachers, office and reception

room for principal, and a large auditorium and

gymnasium the height of two full stories.

The class rooms, it will be noted, are so planned

that light falls upon the students’ desks from the

left. This school will accommodate 400 pupils and

was built during 1917 and 1918 at a cost of $147,950

which included complete furnishings.
EDWARD SMITH SCHOOL, SYRACUSE, N. Y.

PLATE 30. An unusually large plot in a new

district afforded the architect, James A. Randall, an

opportunity of planning a school of fair size upon

one floor. Here there are 12 class rooms besides

auditorium and gymnasium, kindergarten, rooms

for manual training, sewing and domestic science,

fresh air room with porch and such conveniences as

teachers’ rest room and offices for medical director
and principal.

All of these departments being on one floor, the

architect has placed the large open space of the

auditorium and gymnasium at the center of the

building with class rooms grouped around it, thus

minimizing the extent of corridors, otherwise neces

sary in a building covering such large area. The
boiler room is placed in the part of the building least

valuable for other purposes. The school presents

a pleasing appearance and is built of brick with
certain parts coated with stucco. It provides for
550 pupils and was built during 1917 and 1918 at
a cost, entirely furnished, of $203,000.
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ED ITO P\IAL COMMENT
ARCHITECTS AND ORGANIZATION

HE value of organization was demonstrated be

yond question during the war and it is
,

therefore,

to be counted a real and active factor in our present
social, business and professional affairs. Without

it little can be effectively carried out where the

interests of a group are involved. Organization,
unfortunately, may at times be wrongly used; we

have seen as the result of various investigations the

power that organization may exert to the detriment
of the public when that power is used in a business

sense to restrict competition and production and to

fix prices. The existence of organizations that are

inimical to public interests does not, however,

condemn the organization idea; it merely indicates

that group action is a present day factor and that

organizations with evil intent must be opposed by
other organizations guided by higher principles.

The practice of architecture presents an example

where organized effort is eminently desirable and

necessary. Architects constitute a profession that
holds the highest ideals of service to the public;
their ethics, unfortunately, are not generally under

stood or appreciated by the public at large and

without proper explanation wrong conceptions of
the architect's function and service are inevitably
formed. The movement for licensing the practice

of architecture creates a condition in which the

individual architect has little opportunity to express

approval or disapproval on a matter of vital im

portance to his welfare. These and many other

reasons make the as

sociation of architects

necessary, if only from

the viewpoint of protect

ing professional status.

Architects have, how

ever, a larger incentive
for association. It is

the advancement of ar

chitecture as a fine art.
Upon this ideal the

American Institute of
Architects was founded

many years ago when

the profession in this

country was in the early

stages of development.

The unselfish, high prin
cipled ideals built into
the Institute by its
founders have assured

its continued growth and

it presents today a firm

foundation upon which

a really great Institute
should be raised.

A greater Institute

is not suggested in any criticism of past efforts for
one has only to reflect on the practice of architecture
today and conjecture what conditions might be with
respect to competitions, professional fees and the

code of professional ethics were it not for the work
of the Institute, to realize its worth. New problems,
however, continually arise that demand careful

and deliberate thought and we should not rest con

tent with past endeavors. In these days of re

construction influences are at work that will re

quire of the Institute greater activities in the future
than in the past. These activities will be in scope

and effectiveness in proportion to the support ac

corded the Institute by the profession.
The effectiveness and prestige of an organization

may be judged by the measure of recognition

accorded it by others. It is of interest to note,

therefore, in the cartoon reproduced below, the
relative position accorded the Institute by one of
the newest organizations to be established within
the building industry. This appeared in The

Bulletin o
f the Associated General Contractors for

January, 1921 and indicates the function which this
new organization, scarcely two years old, feels
called upon to fill. If it appears that a dominant
organization is lacking in the building industry
credit only must be given those who seek to
eliminate the deficiency. We believe, however,

that the Institute should represent to the building
industry generally a higher importance than this
cartoon accords it. It has the dignity and im

pressiveness of age back of it; it is composed of
men who should be by
nature of their profes
sion the acknowledged
leaders of the construc
tion world. Still, some

thing is lacking; it does
not function in the pub
lic eye as it should.

The reason is not far
to seek; the Institute,
while representative of
the profession _in a gen
eral sense, does not rep
resent the whole body of
architects because its
members are only a

minority of practicing
architects. It should be

made truly representa
tive so that it may have

the support to which it is

entitled; and it can be

made truly representa
tive only if every archi
tect makes the welfare of
his profession a matter
of personal interest.
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II. THE VILLA CERATO AT MONTECCHIO PRECALCINO

By HAROLD DONALDSON EBERLEIN AND ROBERT B. C. M. CARRERE

is an admirable example of a small house in
which Palladian formality and dignity are

quite as carefully embodied as in a structure of far
greater extent. The villa is only 50 feet in breadth
by 38 feet in depth. The elevation discloses a base
ment, a main floor, raised about eight feet above
the ground, and an attic or top story, all of them

very clearly expressed externally. There are none
of the usual dependencies or farm buildings that
were apt to be grouped closely around the master's
house or to connect with it by an orderly arcaded
scheme in Palladian fashion, so that it stands quite

THE
Villa Cerato, at 1\/Iontecchio Precalcino, alone and unaided by any of those structural ad

juncts calculated to dignify the composition.
Nevertheless, despite its inconsiderable extent, the

villa possesses a character that compels attention
and respect.

The villa is close to the road and is approached
by a short, straight drive through an unpretentious
courtyard to the entrance. This consists of a

flight of steps ascending to a shallow loggia en

tirely without the columns, entablature, or other
formal features of architectural embellishment that
were customarily employed as accessories in larger
Palladian structures. The building is of brick

n-' - >VJ‘-Ir .

General View of Main or West Front
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CENTRAL PORTION OF .WEST FRONT SHOWING BASEMENT ENTRANCE

VILLA CERATO AT MONTECCHIO PRECALCINO, ITALY

Attributedto Andrea Palladio
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jacketed with stucco and painted a light yellow,
which is now very much faded and weather-stained.
All the details are fashioned in stucco save the
balustrades in the loggia openings, the architrave,
frieze and pediment of the doorway, and the sills

and architraves of the front windows, which are of
stone and, for the most part, delicately wrought.
The balusters on the low projections beneath the

front windows of the main floor are painted on the

plaster, and within the loggia are the half-obliter
ated remains of frescoes and painted pilasters,

fluted and topped with Corinthian caps.
“I approve," wrote Palladio, “that in the lowest

part of the fabric, which I make somewhat under

ground, may be disposed the cellars, the maga

zines for wood, pantries, kitchens, servants’ halls,

wash-houses, ovens, and such like things necessary

for daily use. From which disposition follow two
conveniences, the one, that the upper part remains

all free; and the other, no less important, is that

the said upper apartments are wholesomer to

live in, the floor being at a distance from the

clamps of the ground; be
sides, as it rises, it is more

agreeable to be looked at,

and to look out of." Agree

ably to this dictum, all the

sundry domestic offices of the

Villa Cerato are contained in

the basement which, however,

is light and airy enough not to

cause any serious apprehen

sion on the score of “the

clamps.”
Through the whole depth

of the main floor there runs a

broad hall, a doorway at the

opposite end from the en

trance giving on a balcony
at the rear, while rooms open

out from each side, as will be

seen upon examining the plan

which has been arranged ac

cording to the usual scheme of
Palladian design. At either

side of this large hall are two

lofty and spacious apartments,

those upon the front being the

larger. Between the two
rooms upon the right are two

tiny gabinetti—possibly in

tended for sleeping closets—

a passage, and a small, in

significant stair leading down

to the domestic office in the

basement and up to the attic
story. The ceilings of the

hall and of the other rooms

are beamed and painted.
The obvious insignificance

of the stair seems attributa
ble to the purpose for which

the attic story is said, in this instance, to have been

designed—a granary and storage place, and not for
occupancy by members of the household. The
Palladian dictum that “the staircases will be com
mendable if they are clear, ample and commodious
to ascend, inviting, as it were, people to go up,H was
plainly disregarded in this instance, and there is

not any of that degree of seemliness which it was
the Palladian habit to accord even to staircases
that were not meant to figure as conspicuous fea
tures in the architectural composition.

The fireplaces in the two front rooms are of an
unusual and striking design that cannot fail to
elicit interest. The fact that the chimney-jamb
assumes a bulbous form, which narrows and recedes
upward until it is absorbed in the wall surface,

yields a certain degree of decorative function in the
contour and, indeed, almost precludes the possi
bility of further applying any appropriate orna
ment. The painting of the walls and of the stone
fireplaces is, of course, a modern defacement, per
petrated since the villa has been tenanted by two

IIIIIIK"IIIIII

Stucco Detail and Painted Architecture on Main Fronr
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or three contadini families.

able delicacy and restraint.
The “painted architecture" within the

loggia is a much less ambitious decoration
of the sort we have already noted in the

loggia and in the sala of the
Villa Emo at Fanzolo, exe

cuted by Paolo Veronese

and “Messer Battista Vene
tiano," and shown in THE
FORUM for January. The
“painted architecture" of
the Villa Cerato, both in

loggia and the balusters in

dicated beneath the front
windows of the main floor,

is almost obliterated, but it
deserves to be noticed be
cause its presence involves

a principle that is not gen

Balcony on Rear or East Front

Both the design

and the execution of the fireplaces show agree

erally understood or appreciated outside of
Italy, and because this method of embellish
ment has furnished hostile critics with a pre
text for questioning Italian sincerity and archi
tectural morals.
further instances of this same thing, the moral

As we shall frequently meet

significance may as well be

dealt with now, even at the
risk of giving the subject
relatively undue importance
so far as the amount of
painting in the Villa Cerato
is concerned.

Few, it is true, at this late
day would subscribe with
out reservation to Mr. Rus
kin's fulminations against
the "foul torrent of the re

naissance" or agree with him
that renaissance architec
ture “is base, unnatural, un
fruitful, unenjoyable and
irnpious." Nor would they
listen with much patience
or sympathy to his rhetori
cal invective when he proph
esies that “whatever has

any connection with the five
orders, or with any one of
the orders; whatever is
Doric, or Ionic, or Corin
thian, or composite, or in
any way Grecised or R0
manised; whatever betrays
the smallest respect for Vi
truvian laws or conformity
with Palladian work—that
we are to endure no more."
Nevertheless, there are those

—and they are far more

numerous than one might at
first imagine—who profess

admiration for Palladian
work in the aggregate, pride
themselves upon a discrimi
nating taste in the niceties

of Palladianism, and are

given to practicing Palladian
principles, but who take oc

casion to carp at certain

practices of the Palladian
age because they have in

herited — perhaps without
knowing it—something of
Ruskin's mental bias. Into
their canons of criticism they

inject an “ethical" element

and evince an animus against
this, that, or the other par
ticular practice which they
stigmatize as “immoral" and

attack it with a bitterness
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that savors of theological rancor. “Painted archi

tecture" is one of the favorite objects of this adium

theologicum. Having introduced moral judgment
and moral values, they proceed to brand “painted
architecture" as deception and falsity, when no de

ception was intended or even thought of.
It takes two parties to create a deception—the

deceiver and the deceived—as Geoflrey Scott puts
it, in his stimulating ".-\rchitecture of Humanism":

“The harmfulness of deceit lies, it must be sup
posed, either as a quality in the will of the deceiver
or in the damage inflicted by the deceit. If. in

discharge of a debt, a man were to give me instead
of a sovereign a gilded farthing, he would fail, no
doubt, of his promise, which was to give me the

value of twenty shillings. To deceive me was es

sential to his plan and the desire to do so implied
in his attempt. But if

,

when I have lent him noth

ing, he were to give me a gilt farthing because .I'
wanted something bright, and because he coultlf,

not afford the sovereign and must give me the

bright farthing or nothing bright at all, then.
though the coin might be a false sovereign, there

is evidently neither evil nor injury. There is no

Hallway on Main Floor

failure of promise because no prom
ise has been made. There is a false
coin which, incidentally, may ‘de
ceive’ me; but there is no damage and
no implied determination to deceive,

because what I required in this case
was not a sovereign but the visible
effect of a sovereign, and that he pro
posed to give—and gave."

Probably no man is persuaded into
believing that the false window of a

renaissance front is real, and the more

familiar he is with renaissance archi
tecture the less likely is he to believe
it; but neither does he wish to be

lieve it, nor does it matter if
,

by
chance, he is persuaded. The win
dow is wanted for the sake of the bal

ance it can give to the design. Deceit

is absent because the facts are patent
and easy to discover. “Ruskin was

not more disappointed than Palladio
that the palaces of Vicenza are of
stucco." Few generations were more

fully aware of the valuable qualities
of rich material, but the architects
of that period set values "in the scale

of their importance, and when eco

nomic or other barriers stood in their
way, preferred at least, and foremost,

to indicate design.” This brave im

pressionism satisfied the eye, and if

the mind was deluded at all, it was

merrily and only for a moment.

An ingenuous spectator who finds

Fireplace in Northwest'Room so much naively devised for his delight

\
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will no more complain of all these “substitutes—
these false perspectives and painted shadows"—
than grow indignant because, in the Greek cornice,

he is shown false eggs and darts. Imitation runs

through art; when we have imitated in one way
long enough, our convention is accepted as such.
The egg and dart moulding is a convention.

All of this applies directly to the case in point.
The pleasant architectural features and adjuncts
that conditions made it impossible to realize in the
round, the architects of the period contented them
selves with indicating in the flat—executed in
paint. When they could not have the palpable,
three-dimensional reality, in lieu of it they grasped
the two-dimensional substitute.

In other words, “painted architecture," and the

accompaniments that often went with it, are to be
reckoned a conventional amenity that ministered
to a sense of composition and to the imagination,
often as an earnest of the architect's intentions
unfulfilled and, for various reasons, unfulfillable.
The fact of its existence deceived nobody. \Vhether
we like it or not is a matter of taste, not morals.
As such, our countenance or our disapproval must
rest on the score of taste, not on the score of moral
ity. Furthermore, the metamorphosis from three
to two dimensions places the subject of contention
in the realm of decoration and virtually removes it
from that of architecture, in its strictest interpre
tation, so that it is manifestly inappropriate to
apply to it strict architectural standards. And the
fact remains, from whatever angle we choose to
view it

,

that the "painted architecture" in the

loggia of the Villa Cerato affords an element of

interest and concrete imaginative suggestion;
without it the loggia would have been dull and
barren.

There is no documentary proof that the Villa
Cerato is the work of Palladio. If not, it is never

theless unquestionably the work of a careful adher
ent of his school. But the presumptive evidence in
favor of its being Palladio's own work is strong.
It is known that Palladio was working in the imme

diate neighborhood and designed a small house for
Count Schio at Montecchio, between which and
the Villa Cerato there is a marked similarity, al

though the points of difference are quite sufficient
to give each its own strongly individual character.

In alluding to the lack of documentary proof of
its being Palladio's personal work, Scamozzi points
out that in going from the sala “to the stairs, one

passes through an arched door without impost which
does not seem . . . in the taste of Palladio."
Nevertheless, “struck by the air of grandeur which
shews in all its parts, and which one always ob

serves in the buildings of our Architect," he adds

that “the simplicity of this jaalazzino, along with its
elegance, and its commodious internal arrange

ment, make it so admired of the connoisseurs that
many of them without hesitation regard it as one

of the many products of Palladio." To this attri
bution his own personal belief inclined him.

If the villa be really one of Palladio's own com

positions, as seems more than likely, it is interest

ing to note in the lintel and arch treatment of the

loggia an approximation to the so-called Palladian
m0tif~—which Palladio did not originate, and which
he employed only rarely.
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Impressions of the Colonial Architecture of Mexico

PART II

By WALTER H. KILHAM

secular buildings erected by the Spaniards
during the colonial period come as a surprise

to most Americans.
These palaces are not unworthy to rank in many

ways with corresponding buildings in Toledo or

Burgos. They generally consist of two lofty
stories, the walls being faced with the pink and

porous lava scum known as tezontle and trimmed
with a hard but well-textured light gray stone

which around the main doorways is carved in

intricate and imposing detail. The window trim
of the second stories is continued to the cornice,

enclosing a sort of transom panel which becomes
a typically Mexican motif and in the cases of
palaces of the high nobility the parapet is sur

mounted by heraldic turrets which proclaim the

rank of the master. Projecting spouts throw the

roof water clear of the walls, and here and there an
almost forgotten Cap
tain general has availed
himself of the privilege
of his rank and carved
them in the form of a
cannon, sometimes com

plete with wheels and

trunnions. The great
portal with its amazing
ly carved wooden door
opens into the patio
which is surrounded by
imposing stone arcades
which lead to a magnifi
cent stone stairway at
the rear. The skill of
the ancient masons is

attested by the remark
able tour de force in the
patio of the building
now used as the Nation
al School of Medicine in

Mexico City where the
corner pillars of the
lower arcade are en

tirely omitted, the up
per gallery being carried
by stone arches con
cealed in the groining.
Another skillful piece of
masonry is the self-sup
porting stone stairway
in one of the courts of
the National Palace.

THE
size and architectural importance of the

Ancient Shrine, Mexico City

which if it stood in Spain or Italy would long since

have been measured and published a dozen times

over.
Mention should be made, though the subject

deserves a longer discussion, of the curious and

frequently beautiful stucco decoration in diaper
patterns of the outside walls of many of the older

buildings, possibly a survival from the Aztec, but
more probably of Moorish origin. This work
survives in many of the older houses, but in the

more costly palaces it was superseded by the

tezontle facing which became very popular.
The broad causeways which lead southerly across

the level valley from Mexico City reach the foot

hills of the Ajusco range after ten or twelve miles.

The seeker for architectural interest as well as local

color will find the walk along the old highroad which
skirts the base of the hills from San Angel through
Coyoacan and Churubusco to Xochimilco a con

tinual delight as it winds
between groves of tower

ing cypress and eucalyp

tus which overtop the

long perspectives of
time stained walls, and

through the shady pla

zas of ancient villages
full of one-story villas
overgrown with yellow
roses and purple bou

gainvillea. Past these

antique mansions and

over this same road

where the patient little
donkeys trudge with
their pack loads of raw
hides, maize or brush
wood, once fled the dis

organized troops of
Santa Anna and Va
lencia before the ter

rible artillery of Scott
and Pillow.

In the nearby convent
of San Pablo of Churu
busco, where massive

rose and yellow belfry
now looks out over the

peaceful cornfields and

pleasant village gardens,

General Rincon made

his desperate but in

effectual stand. It is

85
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Convent of San Pablo, Churubusco

related that the white haired old General, watching
the struggle from the bell tower, had his pro

fessional admiration so aroused by the splendid way
in which the American troops carried the tete de

pant a short distance away that, forgetting the

desperate plight of his own men, he waved his cap
and actually cheered the invaders—a truly story

book example of Latin chivalry. Here at Coyoacan
is a fine example of the Mexican idea of a “village”
church—many domed, solid and eternal. From its
roof you can look into the dark, glossy foliage of
old walled gardens, watered by gurgling rivulets
and across flat roofs where very likely you will
spy somewhere a houseboy imitating a bull fight
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with a red table cloth, to the snowy Popocatepetl or
the frowning Ajusco. Or, if one follows the north
ern causeway out of the great square of the city,
one comes in three miles to Guadalupe Hidalgo,
the scene of a miraculous apparition of the Virgin,
the resort of thousands of pious Indian pilgrims
from all over Mexico who at any and all times turn

A Street in San Angel

its streets in_to a panorama of color that would be
the despair of any opera producer in the world.
Here is the finest jewel of colonial architecture,
the Capilla del Pocito, the Chapel of the Little Well,
with its elliptical pink walls and blue and white
domes, its windows blazing in brilliant detail like
military decorations, and faced across the little

The Market Place at Guadalupe Hidalgo
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square by blue and yellow pulquerias at the base
of the famous steps of Tepeyac. The great church
of Guadalupe, La Colegiata, is a real masterpiece
for any country, with a fine interior, which even
the unfortunate frescoes cannot quite spoil, and
a highly impressive array of towers and domes,

although the genuine silver railings of the altar and
balconies probably carry a more direct message
to the unsophisticated devotees.

“In liquid syllables the cries
Of far fruit vendors faintly rise;

And under thick palmetto shades,

And down cool covered colonnades,
The tides of traffic gently flow,

In Mexico."

One will look in vain for any_ important vestiges
of Aztec influence on the more important examples
of Mexican architecture; in fact the imported signs
of Moorish influence in Spain are by far more
numerous. The spiral terminations of parapets and
sometimes of water tables must recall the serpent
like carvings of the native work, and here and there
a detail of window or finial dimly suggests an Aztec
origin,but in general Spain was contented, in Mexico
at least, to bring to the new country “her cross and
her sorrows" and, rather than adapt the native
architecture to her uses, was content to utilize the

existing types of the already beautiful and dignified

“
Capilla del Pocito "

(Chapel of the Little Well)
at Guadalupe Hidalgo

'»_'ai\.:-2-~ur.‘.\'_ -
Doorway of the “ Capilla del Pocito

"

Spanish renaissance of Leon and Castile.
An account of Mexican architecture would

not be complete without mention of the

celebrated sculptor and architect, Manuel
Tolsa, who after achieving high distinction
in Madrid sailed for Mexico in 1791. His
most important work, the vast pile of the

Mineria or School of Mines, is a good and

simple design, but began soon after its
erection to crack and sink into the oozy
subsoil which underlies the entire city. A
more successful, and in some ways more re
markable, work is his great equestrian statue

of Carlos IV, known locally as the “Iron
Horse," which weighs 30 tons and was cast

in one piece in Mexico in 1802, long before

anything of the sort had been attempted
in the United States. This statue, which
stands at the junction of three important
avenues, is really fine work, judged by any
standard, and is appreciated by the Mexi
cans who, as good republicans and in order
that no mistake be made, have added to the

inscription the words, “Mexico preserves it
as a work of art.” Tolsa is an important
architectural asset in the art gossipofMexico.
and any particularly good minor object of
art, from a candlestick to a centerpiece, is

generally credited to him.

The stormy history of the Mexican re

public since its independence has prevented,

except during the administration of Presi
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dent Diaz, and perhaps that of Maximilian, as
much important work being carried out as would
otherwise have been the case. Under the brilliant
sway of Don Porfirio, however, a good many very
important buildings were begun and some were
finished, which may perhaps form the subject of a

later article. From the earliest times, however,

the treacherous subsoil under the capital, the old
bed of the partially drained lakes of the valley of
Mexico, has proved a stumbling block in the way
of all building operations. All the ancient buildings
which were not built on the original islands have

settled to a considerable extent, in some cases even

as much as two meters, which results in some

amusing effects which can scarcely be equaled else

where. It is a local saying that the principal down

town theater of Mexico City stands on top of
two others which have disappeared from view,

while the unfinished National Theater, which was

designed to be approached by an imposing flight
of steps, has settled from six to eight feet so that a

sort of sunken garden will have to be devised for its

main entrance at the time of completion.
In case these papers have so fired the

imagination of any architectural confrere

as to make him want to seize his water
color box and three-legged stool and

start for the Rio Grande, I will add that
a train leaves the frontier every day,
that the people are courteous and enter

taining, the oranges and frijoles are

perfect, and cerveza (beer) of excellent

make is at once available, not to men

tion more fiery and less wholesome

beverages. Terry's Guide, made in the

exact image of Baedeker, is invaluable,
but Flandrau’s “Viva Mexico" should

be read and re-read for its inimitable
local color. The delicious memoirs of the

sprightly Madame Calderon de la Barca

(what an asset she must have been to

any country‘), written in 1839-40, are

exactly as fresh now as when first put on

paper. Perhaps I cannot better termi

nate this article than by a liberal quota

tion from one of her letters:

“If anyone wishes to try the effect of

strong contrast, let him come direct
from the United States to this country;
but it is in the villages especially that the

contrast is most striking. Traveling in

New England, for example, we arrive at

a small and flourishing village. We see

four new churches, proclaiming four
different sects; religion suited to all

customers. These wooden churches or
meeting houses are all new, all painted
white, or perhaps a bright red. Hard by
is a tavern with a green paling, as clean

and as new as the churches, and there

are also various smart stores and neat

dwelling houses; all new, all wooden, all

clean, and all ornamented with slight Grecian
pillars. The whole has a cheerful, trim, and flourish

ing aspect. Houses, churches, stores, and taverns,

all are of a piece. They are suited to the present

emergency, whatever that may be, though they
will never make fine ruins. Everything proclaims
prosperity, equality, consistency; the past forgot
ten, the present all in all, and the future taking care
of itself. No delicate attentions to posterity, who
can never pay its debts. No beggars. If a man has

even a hole in his coat, he must be lately from the

Emerald Isle.

“Transport yourself in imagination from this New
England village to that of . it matters not
which, not far from Mexico. ‘Look on this picture,

and on that. The Indian huts, with their half
naked inmates, and little gardens full of flowers; the

huts themselves either built of clay or the half
ruined beaux resles of some stone building. At a

little distance a hacienda, like a deserted palace,

built of solid masonry, with its inner patio sur

rounded by thick stone pillars, with great walls and

“ La Colegiata
” at Guadalupe Hidalgo
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iron-barred windows that might stand a siege.
Here a ruined arch and cross, so solidly built that
one cannot but wonder how the stones ever crum

bled away. There, rising in the midst of old, faithful
looking trees, the church, gray and ancient, but
strong as if designed for eternity; with its saints
and virgins, and martyrs and relics, its gold and
silver and precious stones, whose value would buy
up all the spare lots in the New England village;
the lepero, with scarce a rag to cover him, kneeling
on the marble pavement. Leave the enclosure of
the church; observe the stone wall that bounds the

road for more than a mile; the fruit trees overtop
ping it,high though it be,with their loaded branches.
This is the convent orchard. And that great
Gothic pile of buildings, that stands in hoary
majesty, surmounted by the lofty mountains,

whose cloud-enveloped summits, tinged by the

evening sun, rise behind it; what could so noble
a building be but the monastery, perhaps of the
Carmelites, because of its exceeding rich garden,
and well chosen site, for they, of all monks, are
richest in this world's goods. Also we may see the

reverend old prior riding slowly from under the

arched gate up the village lanes, the Indians coming
from their huts to do him lowly reverence as he

passes. Here, everything reminds us of the past;
of the conquering Spaniards, who seemed to build
for eternity; impressing each work with their own

:=i‘.=z'-2,
"
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solid. grave, and religious character; of the triumphs
of Catholicism; and of the Indians when Cortez
first startled them from their repose, and stood
before them like the fulfillment of a half-forgotten
prophecy. It is in the present that seems like a
dream, a pale reflection of the past. All is decaying
and growing fainter and men seem trusting to some
unknown future which they may never see. One
government has been abandoned, and there is none
in its place. One revolution follows another. yet
the remedy is not found. Let them beware lest.
half a century later, they be awakened from their
delusion, and find the cathedral turned into a

meeting house, and all painted white; the railing
melted down; the silver transformed into dollars;
the Virgin's jewels sold to the highest bidder; the
floor washed (which would do it no harm), and
round the whole, a nice new wooden paling, freshly
done in green——and all this performed by some

of the artists from the wide-awake republic farther
north."

Let us hope, however, that the day is far distant
when the skyscraper and the “S and 10," not to
mention the soda fountain and the armchair lunch,
invade these quiet old streets, and that the work
of the Mexican builders may long remain as an
example, inspiration and delight to the northern
“artists” who may find their way across the Rio
Grande in search of things pictorial.

Old Chu:ch at Churubusco



The Arlington Memorial Amphitheater
A TRIBUTE TO AMERICAN SOLDIERS AND SAILORS IN THE NATIONAL CEMETERY

CARRERE 8! HASTINGS, ARCHITECTS

HE discussion of war memorials for commem

oration by state or nation of those who fell
in the world war has not thus far produced

much which would indicate the form which such

memorials may be expected to take, or the tendency

of popular taste in work of such a nature. Such

monuments as have already been instituted are

chiefly of a private or local character which would
give but little indication of what might be expected

of a memorial of a very much broader nature.

The Memorial Amphitheater, in the

National Cemetery at Arlington, \-"a., is

something more than a memorial of
those who fought in the recent war,

being rather a national shrine to the

memory of all Ameri
cans, whether soldiers

or sailors, who have

fallen in the various
wars in which the United
States has been engaged.
This memorial, as is fit
ting, has been placed in

the cemetery which pos

sibly more than any
other one spot is asso

ciated with the memory
of the nation’s sons who,

whether on land or sea.
have died in its defense.

The monument has
taken the form of a

great amphitheater in General Plan

which gatherings of an appropriate patriotic or
commemorative nature may be held, together with
such accessory buildings and other adjuncts as the
use of such an amphitheater would naturally in
volve.

The memorial has been given an excellent setting
not far from the Maine monument and is ap
proached from the Potomac River by a wide road
way which divides immediately in front of the build
ing and surmounts the terrace which forms a base

for the amphitheater. As one ap
proaches the memorial it presents an
appearance which is impressive and
monumental. Against a background of
foliage there stands the retaining wall

of the terrace and just
above appears the recep
tion pavilion with its
classical portico at the
sides of which appear

which surround the am

phitheater proper and
which are united at the

opposite side by a monu
mental entrance from
which leads a flight of
marble steps.

VI/ithin the entrance
portico is a sculptured
frieze showing trophies
of war and other sym
bols. The interior of

Arcade and Amphitheater Entrance Opposite Stage

the columns and arches

91



92 THE ARCHITECTURAL FORUM March, 1921

' '
7 _. ..

;
. » Al-.“‘;‘!:e~\w_‘a»---- ~

DETAIL OF FRONT OPPOSITE STAGE

!'
.r

..
r.

-.
1

't
li.

u
n
1

4
l1

L

i _ ' ‘ a‘. > z

- efr-- "5 11'—’‘-‘'‘'~'

JUNCTION OF ARCADE AT STAGE

THE ARLINGTON MEMORIAL AMPHITHEATER, ARLINGTON, VA.



March, 1921 THE ARCHITECTURAL FORUM

._
.;

..
..
._

,t
__

__
I_

_,
_L

__
1

.,
__

__
':
_7

_
._

..
.

-

]J
._

-_
-J

—
—

4
—

-—
-,

|
'

;_
__

__
_A

L

'1
‘-

D
‘

II
-9

’

y!flElIlill:Illil.I1!ilI:

lI. I I l . . I I

l,Il!lI1!|l!-l’I'lll‘EIll%|-—

.

.

.

t_
_.

__
_.

_.
__

__
__

-.
1

-»
F

_.
,.
__

__
__

._
._

__

~|||||

l

5
:

.1

H ‘U l :5

l "

V '
1.4%ii I-

§

t__,r_,5| 1
‘

I

.
> I u ; . ’

§

‘-—i -_ - -_.,,.

I. ‘. H n

E
i

I I

I
ii

i. L...__..____ -as-LNLL ui . L.
V

W -_

S
E
C

T
IO

N
T
H

R
O

U
G

H
C

H
A

P
E
L

A
N

D
S
T
A

G
E

O
N

A
X

IS
O

F
A

R
C

A
D

E
,

A
R

LI
N

G
T
O

N
M

E
M

O
R

IA
L

A
M

P
H

IT
H

E
A

T
E
R

,
A

R
LI

N
G

T
O

N
,

V
A

.

C
A

R
R

E
R

E
6

!
H

A
S
T
IN

G
S
,

A
R

C
H

IT
E
C

T
S



94 THE ARCHITECTURAL FORUM.

Tl“ Tali!"

012345678910
5Cl.’£ Of ILET

__. .__uL ...

-_--___==‘=:_
.., __.-' _ .

ll|——llll-ll-—-lI-I 11-——-at
llililllllITl

lil
~'

HALF LLLVATION

Half Elevation of Main Facade of Reception Building

the reception pavilion is a great room faced with
white marble and with a gallery at either side sup
ported upon marble columns. This reception hall,
or gallery, is intended to serve as a place for the

entertainment of distinguished visitors upon suita
ble occasions and for the exhibition of battle flags,
portraits and other trophies and relies. Since it
may be necessary at times to use the reception hall
for gatherings of a somewhat different nature pro
vision has been made for serving luncheons and the

necessary kitchens and service rooms are installed.

Just beyond are corridors and stairways leading to
the stage of the amphitheater proper. The stage
is semi-circular in form and is covered with a half
dome roof which is richly carved. On either side

are piers upon which are inscribedfthe names of
eminent warriors. Appropriate inscriptions are cut
upon the frieze around the stage and also upon the
arch facing the amphitheater. The stage is built
upon three levels and will seat almost 100 people.
Beneath the stage is a mortuary chapel with a
domed ceiling and raised ambulatory. It is in

tended that this chapel shall be sometimes used for
funerals or commemorative services when the num
ber of people attending is not large, and it has been

arranged to seat 150.

The arcade which is a striking feature of the
memorial as seen from the approach encircles the
amphitheater which is elliptical in form. Marble
benches will seat 4,000 and in the boxes within the
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Developed Elevation and Plan of One-Hall
of Driveway Retaining Wall and Terrace Stairs

bays of the arcade 500 more may be seated; the
arcade also allows standing room for about 1,000 so

that some 5,500 people in all may be accommodated
at one time. Beneath this encircling arcade there
are 300 crypts in which are to be placed the remains
of the nation's distinguished soldiers and sailors.
In front of each crypt and in the pavement of the
arcade directly above will be inscribed the names of
those buried there. Upon the outer cornice of the
arcade there are 44 panels in each of which is in
scribed the name of some important battle in which
the army or navy of the United States has been
engaged, beginning with the early battles of the
revolutionary war and including the most impor
tant engagements of the war just ended.

In the construction of the Memorial Amphi
theater care has been exercised in selecting the best
qualities of materials and making use of the most
approved methods of building. Foundations
throughout have been laid of concrete and brick
with steel used as reinforcement, and steel has also
been employed in building the floors and roof of

—_=1|-'— .I_|I-"'-" _ ‘ ’ T ’ -‘l-l- -o||':~"'i' i.:$r“" ‘-2..’, '-I?\ an I
-

. i

-'|'.~:
'

7 ll
. ‘J1!' il<

II
I

the reception pavilion. The retaining wall, which
faces the Potomac River and which extends across

the main front of the memorial, is faced with gran
ite from the Fox Island quarries and the exterior
of the building proper and the encircling arcade or
colonnade is built of marble from the quarries at
Danby, Vt., carefully selected for its whiteness and
even texture. For interior construction consider
able use has been made of Botticino marble in floors,

columns and cornices and in certain other instances.

Particular care and thought have been given to
the designing of appropriate details of metal wher
ever they occur in the form of grilles, lighting fit
tings and other accessories. An amphitheater, open
to the weather and built almost wholly of marble,
demands careful consideration of the resulting prob
lems of drainage and an examination of the plans
will show the provision of adequate drains in every
part of the structure. Across each of the aisles

there are several metal gratings covering drains,
and other drains are provided for every four or
five rows of benches in the amphitheater.

General View from the Approach



Charles A.Whitte ore, c/lssociate Editor

Terra Cotta Roofing Tile

DEPARTMENT

PART II

By ALFRED LO CASCIO

roofs we see indications of settlement and

sagging in different parts, more especially

around dormer windows. This opens up the flash

ing at points where water and snow can easily get

in and cause damage to walls and ceilings. To
obviate this difficulty it is quite essential to see

that the frame for the roofing is properly arranged.

This is true in materials other than tile, such as

slate, and in this connection it may be well to

suggest to architects that the roofing construction
should be sufficiently tied across, with additional
studs, braces, etc., so that the minimum depth

of the rafters may be used, and still leave no oppor
tunity for difficulties caused by sagging or settle

ment.

The Spanish tile weigh 950 pounds per square or

91/2 pounds per square foot.

French (interlocking) tile weigh 925 pounds per

square or 9% pounds per square foot.

Interlocking shingle tile weigh 900 pounds or 9

pounds per square foot.

6x12x3/8 shingle tile weigh 1150 pounds per

square or 1r% pounds per square foot.

6 x 12 x 5/8 shingle tile weigh 1725 pounds per

square or 17% pounds per square foot.

The Roman pan and roll tile weigh 1100 pounds

per square or 11 pounds per square foot.

The straight barrel mission (half cylinder or con

cave and convex tiles) weigh 1200 pounds per

square or 12 pounds per square foot.

FREQUENTLY

in looking at houses with tile

GOUNTERFLASHING

Fig. 10. Method of Flashing around Vent

For comparison with these figures the weights of
slate roofing may be noted. The ordinary slates

weigh 650 pounds (a little under 3/16-inch size),
the 3/16-inch weigh about 750 pounds and the V
inch about 850, 3/8-inch about 950 pounds, 1/Z-inch
about 1000 pounds and 1-inch 1500 pounds per

square. Any slates more than 1-inch thick, such as

graduated and special thicknesses, are from 1500

to 1900 pounds per square. It is evident, therefore,

that the weight of standard tiles as compared with
the weight of the ordinary slates requires no

special framing whatever and that the proper
framing for slate is absolutely sufficient for tile,
which is contrary to the general impression.

The usual rafter sizes to carry terra cotta tile

are 2 x 7 or 2 x 8, 16 to 18 inches on centers.

These sizes are used in almost all residential work
and in a great many other buildings for the standard

tiles. Of course for the extra heavy slab or grad
uated tile heavier rafters would be needed, which is

also true for extra heavy or graduated slate.

The sheathing used over the rafters need not be

tongue and grooved, as long as the boards are fairly
even and laid closely, although the tongue and

grooved sheathing makes a better job. The usual

thickness of the sheathing is from 7/8-inch to 1-inch

and it is not good construction to use cheap

sheathing, uneven, irregular and with knot-holes,
because difficulties may soon arise in connection

with improper nailing. There must be something
substantial to receive and hold the nails fastening

a/.Ab snmarn 6'3:/2'xo-76"

FLASHING CANT
J7/2/P
FELT"/

//
1

CLOJED SHINOL

fa LB. ASPHALT FELT

‘

75" QOOF BOARD
V

Fig. 11. Flashing for Perpendicular Slab Shingle
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SPANISH T/LE

HZ‘/ll/V SHE/‘THING PAPER.

FLASHING

TOP Fl X TL/RE

l"X 5" BOARD BLOCK//Y6

FELT-4-0 Lb. ASPHALT’
zoo/= aomaa-76"

Fig. 12. Flashing Pitched Roof to Vertical Wall

the tile, and surely a knot-hole or wide spacing in

the sheathing is not the right foundation.
It is not the purpose of this article to enter into

a discussion of carpenter phases of tile work, but
there are a few suggestions which are really im

portant. The custom seems to prevail at the pres

ent time of having dormer studs run by headers and

spiked through, instead of being halved on as in

the earlier days. The result of this method of
construction is that the weight of the tiles in the

dormers is indirectly transferred to the nails and is

carried only by them. This is obviously unfair in

any type of construction, but more so where

permanency is one of the chief assets, and in con

nection with roofs of first class construction it
is important to see that the frame of the roof is not

so constructed.
It has been found in the cases of large apartment

houses that book tile may be laid, carried by light
angles, over which is a layer of concrete, which has

a characteristic of holding the nails securely. There

are many types of material on the market at the
present time answering this description.

Many real estate owners have found it to their
advantage to eliminate altogether tar and gravel for
roofing surfaces of certain structures, such as office
buildings. Particularly is this true in large corpora
tion buildings and department stores where the
roofs serve the purpose of an exercise yard for the
employes. In such cases it would be well to use
flat quarry tile or a special flat shingle tile which
can be bedded either in concrete or mastic or joints
run in tar.

One point which frequently causes trouble is
flashing around steam pipes, vent pipes, etc. which
penetrate the roof surfaces. Fig. 10 shows a method
of preparing this flashing and while it is indicated
for a sloping roof with a board finish, the same

COUNTER FLASH/NG

51.45 s/1/~a.t: 6‘x/2"xo%'

40 LB. .
AW/A1 7 "‘

FELT

%3"eooF BOAZD HA6”/NG

Fig. 14. Flashing Shingle Tile against Brick Wall

general details would apply for flashing an all fire
proof construction and also for all flat surfaces. It
should be noticed that the apron flashing over the
tile is carried up against the vents and it is essential

that a copper flashing be placed over this and carried
down. For this method, in place of the usual
stock plumber's pipe showing a 10- or 12-ounce
10x 12 copper flashing, it is better to use not less

than 20 x 2-1 16-ounce soft roll copper or lead flash

CO UNTEQFLASH/NG

FLASH IN G

TOP FIXTURE
SPANISH TILE.

\ FELT --foze. ASPHALT

METAL LATH & an/coo

SHEATHING PAPER
BBO!/6/17' OVER COPPER

COUNTER FLASHING

FLASH/N6

SPAN/6/I T/LB

7
I

/8-ROOF BOARD
1"X5"BOAQD FORMING SHELF
TO RECEIVE FLASHING

Fig. 13. Method of Flashing against Stucco Wall

7/5
" 2001- 50420

Fig. 15. Metal Apron in Brick Wall for Pitch Roof
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university

ing. Lead is sometimes used to greater advantage
in connection with a roll tile, as it is easier to mould
around the tile than the copper. This, however, is
not always true when flat shingle tile is used.

In a previous article the problem of flashing
against the sides of dormer windows or vertical
walls was taken up. Figs. 11, 12 and 13 show the

accepted methods of flashing under these condi
tions.

Relative to this method of flashing there is a

very simple but rather important process which
is often neglected, that is the placing of roofing
paper against the vertical wall before the wire lath
and stucco are placed. This paper should come
over on top of the counter flashing, so that if water
should find its way through the stucco it would
follow the lines of the paper over the flashing,
whereas, if the flashing were placed against the
paper, the water would naturally run down in back
of the cant strip, causing a leak. Where the roof
comes in contact with surfaces of diflerent char
acters, expansion and contraction from heat and
cold of the materials used must be carefully con
sidered. In this connection counter-flashing and
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Fig. 16. Method of Flashing with Stonework
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under-flashing should always, to secure the best
results, be followed by double flashing. Figs. 14-, 15

and 16 illustrate methods of flashing which will take
care of expansion and contraction.

Fig. 16 also shows the construction of a chimney
out of field stone, which is a very treacherous
material with which to work. The counter-flashing
should be carried through the stone and up against
the flue lining and turned up in back of the stone,

the remainder of the work being done in the usual
way. If this arrangement is not carefully followed
out, nine times out of ten the chimney will leak.
Another point, which is frequently somewhat

neglected, is the forming of the drip pan or flashing
under dormer window sills. This is difficult when
the flashing comes very close to the sills. Fig. 17

WINDOW FRAME

Cb!//VTERFLAJ'HING

FLASH! N G

JTUD

TO P FIXTURE

JPANIJH T/LE

2oo,=
50A/20-7/6“

Fig. 17. Method of Flashing Dormer Window

shows a method which has proved its merit in

keeping water out from dormer windows where the
sills are too close to the roof. Counter-flashing
should be carried across and turned- up at the ends

of the sills.
In connection with tile roofs, the question of

handling water at the eaves of the sloping surfaces

is one which has caused considerable annoyance. A

remedy for this is the construction indicated in Fig.
18, which has a gutter suspended in such a manner

that a heavy rush of snow or ice will pass over the

top of the gutter. The strap of the gutter should be

GPANISH TILE

FELT - 4OLB. ASPHALT
EA VE

COPPER
GUTTEB6/U/VG)

l

Fig. 18. Section through Gutter at Eaves

countersunk, flush with the roof board under the

roofing paper. It is most essential to place gutters
in such positions that they will receive the water
from the roof in heavy rains or light rains, and

special care should be taken to adjust the gutters to
the conditions on each building. Some tile roofs
require.cant strips which are formed on tile-like
eaves closures, which raise the valley or pan of the
tile and great care should be taken in regard to the

proper location of the gutter.



Truss Design and Details

PART V. THE SCISSORS TRUSS

By CHARLES L. SHEDD, C.E.

of wooden truss known as the scissors truss
is frequently used. Figs. 19 and 20 show two

forms of this truss. The heavy lines show com

pression members and the light lines show tension

members.
The form shown in Fig. 19 is the more common.

In this truss all members are made of wood except
the small vertical in the center which is of metal,

IN
some buildings, especially churches, a form

Fig. 19 Fig. 20

usually a rod. Plates have to be used at the joints
to develop the members. The detail of these joints
is often rather difficult to design properly. When
the only load on the truss is at the ridge, the mem

bers shown dotted have no stress to carry.
The form shown in Fig. 20 is made entirely of

wood except the plates at the joints. If there were

no shrinkage in the wood and if the joints were

perfectly made it would act like any ordinary truss
and have no thrust at the supports except that due

to the wind and secondary stresses. In practice,
however, there is more or less thrust developed at
the ends, especially some time after the truss is

built. If the truss is carried on the top of a wooden

post or on the top of a high, thin wall serious
trouble may develop a year or so after the building
is erected. This trouble appears in a spreading of
the walls and leaks in the roof. Such a condition
may reflect on the reputation of the designer al

Fig. 21

though he may feel that he had designed the
structure properly. He should therefore be.careful
not to use such a truss except where there are
abutments in the walls of sufficient strength to

resist any possible thrust which may come on them.

There is no doubt but that plenty of church roofs
may be found with this type of truss and no pro
vision made for thrust where the building has
proved entirely satisfactory. However, the fact
that one structure designed in a certain way has
proved all right does not necessarily prove that
every structure designed in this way will prove
satisfactory. If, when reasonable care has been

taken by the builder and the inspector, trouble
occurs at times in a certain type of design, it is
unsafe for the designer who values his reputation
to repeat this type without taking proper pre
cautions to guard against the trouble appearing in
his structure. In other words, the designer should
try to make his design “fool proof."

If one of these structures loosens in the joints
there will also occur considerable bending in the
wooden members due to what are commonly known
as secondary stresses. This makes another point
to guard against in the designing of this type of
truss.

Deepened Beams

A previous article in THE FORUM described a
common method of reinforcing a wooden beam
known as the king post truss and the queen post
truss. There are two other well known methods.

One of these is formed by placing two beams on

Fig. 22

top of each other. If they are placed in this way,
but not fastened together, they will deflect into a
form such as is shown in Fig. 21. Here it will
be noticed that at the surface between the two
beams they slip on each other. (Notice the posi
tions of the ends.) In this case they will have a

strength equal to the combined strength of the two
beams which would be the same as if they were
placed side by side. If, however, they are fastened
together sufficiently so that they cannot slip when
loaded they will have a much greater strength. If
the sticks are of the same size the developed strength
of the two sticks, fastened securely together, will
be four times as great as one stick alone.

The first method which might occur to the de
signer for fastening these sticks would be to bolt

100
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them together with vertical bolts passing through
both sticks. This however will seldom, if ever,

develop the maximum strength although it would
add considerably to that of the timbers if used with
no connection. The reason for this is that the bolts
will bend and crush into the wood before the full
strength of the sticks is developed.

It is therefore common practice to put keys be
tween the two beams and then bolt them together
as shown in Fig. 22. These keys may be made of
wood, preferably of some hard wood such as oak,

or of cast iron, wrought iron or steel. Those shown
in Fig. 22 would be of steel or wrought iron. Oak
blocks would be larger, with the sides parallel to
the sticks instead of inclined. See Fig. 28. Cast
iron keys are often cast in irregular shapes. In
any case it is important that these keys be longer
than they are thick. The thickness of the key is
determined primarily by the bearing required on the

end of the wood fibers to prevent the slipping. This
bearing stress causes a twisting moment on the

key which must be resisted by bearing against the

sides of the wood fiber in a direction at right angles
to the first stress. This stress varies in intensity
from zero at the middle of the key to a maximum at
the end, so that, due to this and to the fact that
wood cannot resist pressure against the sides of
the fibers as well as on the ends, the key must be of
sufiicient length to distribute this stress.

The tendency to slip is less toward the middle

of the span if the load on the beam is uniform. If
the load is concentrated this stress is the same at
any point between the support and the first con

centrated load. In Fig. 22 the keys are shown

spaced farther and farther apart as the distance

from the support increases, as would be the case for
a uniformly loaded beam.

The Flitch Beam

The other method of strengthening a wooden

beam is known as the flitch beam, shown in Fig. 23.

In this case two or more wooden beams are placed

side by side with metal plates between them. These

plates may be made of steel, wrought iron or cast

iron. As the allowable stress per square inch varies

considerably for various materials and as the

Fig. 23

modulus of elasticity also varies it is not correct to
add the strengths of the separate parts together to
get the resultant strength of the flitch beam. Such
a result would often be very different from the true
strength which would be developed. The principle
underlying this type of design usually appears to

be obscure to anyone who has not had it explained

and faulty assumptions may result if it is not

clearly understood.
When we speak of the modulus of elasticity we

mean the relation which the stress per square inch

bears to the deflection. Thus, with hard pine if a

certain beam deflected an inch there would be a

certain stress per square inch in compression at the

top of the beam, but if that same section were made

V.‘ 7.7.7 Y.‘Y.‘ V‘V.V‘V.V.Y‘V.V.Y.V.

WoW¢WQWMWQ% 0
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Fig. 24

of steel and loaded until it deflected an inch the

stress per square inch in the same relative position
would be very much greater. The allowable stress

per square inch in steel is much larger than it is

for hard pine, and if the ratio between these allow
able stresses were the same as the ratio between the
actual stresses with the same deflection then we

could add the strengths of the different parts to

gether to obtain the strength of the whole, but un
fortunately these ratios are not the same. The
result would be that if we took such a beam and
started putting on the load a little at a time the

allowable stress in one material would be reached
before it would in the other. It is therefore evident
that the safe load on such a beam would be reached
when one of the materials had been stressed up to
its safe amount.

This form of beam is not in such common use now
as it was years ago, due largely to the fact that it
is not usually an economical section. When this
type is employed it is not necessary to use a metal

plate in the middle but an I beam or two channels

may be used facing each other with a wooden beam
between them. The bolts do not resist any con
siderable stress but hold the different parts together
and make them act simultaneous_ly if it happens
that the load is at first applied to one part more
than to the others.

Latticed Trusses

In Fig’. 24 is shown a latticed truss. This is
really in effect several trusses with chords in com
mon. They are built of wood with the web mem
bers fastened to the chords by wooden pins'or
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bolts. It was quite common years ago to build
this form of truss for bridges throughout New
England and many of them are still standing on
highways and railroads and are spoken of as
“covered bridges." In these the web members
passed between the pieces forming the chords and
extended some little distance beyond them. This
was to prevent the pins or bolts from shearing out
at the ends of the web members. A source of
weakness was often found in the end posts due to

Fig. 26

bending caused by the stresses from the short web
pieces which met on them. When the loads were
light this form of bridge was very satisfactory. It
was cheap, easily built with local labor, and any
developing weakness was observed in such a wooden
structure usually before it became dangerous, and
could be repaired to make it safe.

During the late world war considerable notice
was taken of this type of truss for roof construction.
The chords could be curved or inclined and they
proved to be a very satisfactory structure for a

cheap, temporary building which could be erected
with considerable speed and without labor of great
skill. It appears to the author, however, that some
architects have given undue credit to this form of
truss, welcoming it as “a new type of design" and
as “a type developed by the war and come to stay,"
all of which description appears to be an exaggera
tion of the true facts. The idea is not new, and
therefore was not developed by the war, and the
writer doubts if it has come to stay except in special
construction where, after careful consideration of

the conditions and a complete understanding of
the value of this type of truss, it is determined upon

as the best to use. In some of these trusses which
the author has noticed it has appeared to him

from superficial examination that there existed a

weakness in the fact that the web members were

not carried a sufficient distance beyond the pins or
bolts to provide against shearing out at the ends, as

noted in the preliminary description of the old

covered bridges.

Tension Splices

In wooden construction, especially trusses, it is

at times desirable to splice a member which is sub

jected to tension. In our consideration of wooden

trusses in previous articles it was noted that it was

often cheaper to pay the extra for a longer stick
than to make the splice if it were designed properly.
However there are times when a splice is the proper
thing to use. In trusses it is the bottom chord which
may require splicing. If this chord can be made up
out of several pieces, side by side, these separate
pieces may sometimes be broken near the ends of
the truss where the stress is not a maximum, and
by staggering the breaks in the different sticks
splices may be made which by the aid of bolts do
not overstress the structure at any point. VI/hen it
can be accomplished in this simple manner it would
look something like Fig. 25.

It may here occur that the bolts are not sulfi
ciently strong to resist the stress which they
transfer, in which case we have to insert keys
similar to those used in the deepened beam in which
case the splices would look like Fig. 26.

These types of splice do not develop the entire
strength of the sticks in any case—in fact it would
be impossible to develop the full strength of any
tension stick due to the loss of section from cuts or
bolts. However, these splices described so far can
be used to develop a small part of what the stick

could carry were it in one piece and the types
shown in Figs. 27 and 28 can be used to develop
still more strength.

In the case of Fig. 27 a splice is shown in which
the material is entirely wood with the exception of
the bolts. To reduce the size of the splicing material
wrought iron or steel may be used in which case the
lugs may be made of separate plates riveted to the

long plate by countersunk rivets. The efficiency of
the splice may be increased up to a certain point by
increasing the number of lugs. The greatest
efficiency can be reached when the material in the

stick which is left between opposite notches is a

maximum. Lugs should not be used less than

% inch thick and one inch is still better. The dis
tances between the lugs and from the nearest lug
to the joint should be at least 12 times the thickness
of the lug.

A simple splice is shown in Fig. 28 composed of
four short angles connected by bolts and bolted

through the wooden sticks. Especial care should

be taken to make the angles thick enough to resist

the bending to which they are subject. The maxi
mum efficiency of this type of splice is quite likely
to be limited by the available thickness of this

angle. This could be helped somewhat by angles
running along the long bolts and so stiffening this
outstanding leg of the short angles. The bending
on the other leg might then be the limiting feature.

An endless number of splices might be designed
but these described illustrate the basic principles.
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MINOR ARCHITECTURE
EXEMPLIFIED IN MODERATE COST BUILDINGS

A City House Development of Greater New York
WALTER HOPKINS AND PHILIP RESNYK, Associated Architects

value for the “irreducible minimum" of ex

penditure is, in well planned homes of mod
erate cost, worked out to a solution so successful
that the utmost in area and equipment is had at
the smallest possible financial cost.

Norwood Gardens is a development in which
these results have been secured to an unusual de
gree. The selection of the location itself denotes
the practice of efficient economy for it is in a dis
trict of Queensboro actually close to Manhattan,
being almost opposite East 86th street, but hitherto
neglected by builders owing to the lack of trans
portation service necessary for its development.
The opening of new transit lines has brought this
district to within 15 minutes' travel of 42nd street,

at a five-cent car fare. Another detail in which

THE
securing of the absolute maximum in economy of planning is evident has been the finan

cing of the project, in all of its aspects, by one great
financial institution, the Metropolitan Life Insur
ance Co., which has supplied the funds for building,
making possible close prices on large quantities of
material bought for cash, and which also furnishes
the funds required for the permanent mortgages
which many of the buyers of these homes assume.
The price of a house in Norwood Gardens is $15,000,

of which $1,500 is payable on signing the contract,
$3,500 on delivery of deed and $10,000 covered by
mortgages.

Planned and built by one ownership, results have
been secured which give to the development a
highly distinctive character which is attractive to
a discriminating class desiring city residences of
artistic design and good construction, in a restricted

View of Fifteen-House Block Showing Variation of Facades
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A Gabled Facade Used at Intervals in Blocks

locality and readily accessible from the business
district of New York. The setting of the houses
25 feet from the street affords a clear space of 110

feet between houses on opposite sides, and 25 feet
of this space on each side of the street is arranged
in a continuous parked space which gives a well
cared for appearance to the locality.

Behind these spaces, planted with grass and
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\; shrubbery, the facades of the houses appear
to the greatest advantage, each with its brick
paved terrace across the front, edged around
with a privet hedge. Wholly unlike the
dreary brown stone fronts of an earlier day
or the restless, incoherent buildings of a later
period, these tasteful dwellings with their
well ordered symmetry suggest homes in cer

tain parts of London, for while the materials
used are different, the effect of unified devel

opment is much the same.

The facades show a careful use of rough
textured brick and cream colored stucco
with roofing tiles for certain cornices and a
moderate use of wrought iron and modeled

terra cotta, while well selected colors for
the shutters and other exterior woodwork
heighten the distinguished appearance of the
houses. The wide use of automobiles and
constantly growing demand for garages,

even in city houses, have resulted in a

practical and economical solution. By giv
ing up the ordinarily useless back yard of
the city dwelling and throwing together all
such areas a wide, open; paved space has
been secured upon which there opens from

each house a garage sufficiently large for two cars.

In planning the interiors of these houses there

have been secured for them the sunshine, fresh air.
spaciousness and the easy housekeeping features of
more costly dwellings. In those houses from which
the hall is omitted the entrance is directly into a

living room 19 x 20, which alone covers about the

area of a city apartment of two rooms and bath.



DECORATION 61 FURNITURE
Jeanne Taylor, tflssociate Editors. Leland W Lyon. RA.

Interior Decoration Commissions
BUSINESS METHODS SUCCESSFULLY EMPLOYED BY ARCHITECTS

I. Utilizing the Services of a Professional Purchaser

Q
S explained in the January issue there are

three practical methods by which an archi
tect may handle an interior decoration com

mission. The application of these methods de
pends partly upon the intricacy and size of the
project and partly upon the architect's personal
inclinations. These several methods may be briefly
reviewed.

1. On a complex problem it may be well to advise
the employment of a skilled interior decorator,

usually of the type maintaining an extensive stock
of reproductions, antiques and modern decorative
materials. In carrying out this method the deco
rator works with the architect and owner.

2. This method involves the handling of the

complete transaction by the architect alone.
3. Sometimes another plan may be preferred,

and this method involves the handling of the opera
tion by the architect engaging an interior decora
tor as a professional purchaser to carry out details
of buying, matching samples and carrying on busi
ness transactions with manufacturers and dealers.

This is the first of three brief articles which will
outline the application of the various methods here
described, and the subject for present consideration
is the third method, by which the services of a pro
fessional purchaser are employed to carry out the
details under the architect’s guidance. We may

first consider the business relationship to be estab
lished between the architect and the client, and be
tween the architect and the interior decorator who
is to act as professional purchaser and adviser on
details. We have three ‘elements to consider: first,

the commission which the architect should receive;
second, how the interior decorator is to be paid;
and third, the provision f a comprehensive service
which will be satisfactory to the owner.

The architect’s commission under this method
of operation is usually 10% of the total expendi
ture involved. This is paid directly by the owner

and covers these various details:
Interior design and general specifications.
Obtaining of estimates through the inte

rior decorator.

Supervising the purchases and work of the
decorator.

Checking costs and generally protecting
the interests of the owner.

The decorator, being essentially a contractor, is
paid no fee but is allowed the trade discounts which
result when the owner pays retail prices. In some
instances the decorator allows cash discount per
centages which vary in accordance with the trans
action but which serve to reduce the cost somewhat
from the owner’s viewpoint. The trade discount
which the decorator receives may average 25% or
more, but as he (or she) has not only to carry the

financing of the transaction until the owner makes
payments, but has also a large amount of detail
work to carry out, this is but a fair return.

The architect, in consultation with the owner,

develops the general interior room schemes. The
work of obtaining samples and prices on paper,
fabrics, furniture, fixtures and equipment of every
kind is then turned over to the professional pur
chaser who, having a thorough knowledge of the
market, will soon assemble the necessary data so

that the architect may show samples to the owner
or take the owner to various shops to inspect fur
niture and other decorative units.

The price schedule is prepared by the professional

purchaser and is checked by the architect. When
approved by the owner this entire scheme is put
into operation, purchasing of necessary quantities
is commenced and sub-contracts are made for paper

ing, painting, decorative tile work, interior wood

work and similar details. These contracts and pur
chases are approved throughout by the architect
and while the carrying out of the project is followed

closely by the interior decorator, supervision is

also provided by the architect.
This method of handling an interior decoration

project is particularly applicable to the architect's
office where there is not suflficient work to maintain
a regular department, and where the services of
someone who knows the market may be required
in order to expedite the work and to relieve the

architect of the laborious details involved in ob

taining samples of materials and prices on furnish

ings of numerous kinds. It is therefore evident
that the selection of an individual competent to

carry out this work is important, and if an archi

tect has not already been in contact with someone

who is capable of doing this work, it may be that
information is obtainable through other architects’

offices or by inquiry among members of the whole

sale decoration trades.
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It is interesting to note that this class of interior
decorators is made up almost entirely of women,

which is probably a natural development based on
the feminine instinct for shopping. The relations
between the architect and interior decorator of
this class should be entirely open and frank,
insofar as a knowledge of the discounts received by
the decorator may be concerned. There should be
definite co-operation to protect the interests of the
owner and to avoid the natural tendency of the
decorator to purchase where the most favorable
discounts are allowed.

the Business Details

At best the business features of a project of this

nature are complex, and while it may seem that
the decorator's discount is at times large, it must
be noted on the other hand that on many of the
items involved the discounts are so small that
usually they balance to no more than a fair total
payment for the time and painstaking effort re

quired on the part of the professional purchaser.

Fundamentally, both from ethical and sound busi
ness viewpoints, the architect who is paid a com
mission on this type of work by the owner is not

entitled to receive any share in the profits of the
decorator, or any special discounts which are not

immediately credited to the owner's account.
In many of the letters which we have received

from architects on this subject it has been said

that the usual charge in handling an interior deco

ration commission is 10%. There have been com

plaints that this is not sufficient to place this part
of the work on a paying basis. If the architect
handles all details of a project of this kind himself.
without the aid of a professional purchaser, this

condition is true, for the amount of time involved
in gathering details is so great that in the end the

architect will have nothing more than the satisfac

tion of carrying out his ideas through the entire

project in building and interior design. In itself
this reward to the average architect is of great im

portance, and many firms carry out the details of
furnishing and decoration for this alone. On the
other hand, it is evident that the payment of a fee

by the owner constitutes sound business policy, and
that he receives a definite service from the architect
for this payment. Accordingly, the architect who

may carry out a scheme in the manner just described
will avoid much of the detail work, and consequently
a 10% fee will show him a profit.

It may be noted at this point also that the Furni
ture and Decoration Department of THE ARCHITEC
TURAL FORUM has now developed a service through

which it is in a position to recommend professional
purchasers of good standing who are willing to co

operate in every way with the architect in carry
ing out a project under this plan. Or, if architects
located at various points which may be out of touch

with the furniture and decorative material markets

developed in important cities wish the co-opera
tion of local purchasers, this can also be arranged.

The question of securing a professional purchaser
who will work efficiently in the interests of the
owner and harmoniously with the architect offers
some difficulties. Assuming that such a relation
ship has not as yet been developed, the architect
will seek the services of someone who has good
general knowledge of this market and the ability
to purchase carefully. Experience is requisite
which at least qualifies the purchaser as having
accurate knowledge of fabrics and equipment and
of furniture quality and styles. There are many
individuals, usually women, who possess these
qualifications and who are available for co-opera
tion with the architect. Elaborating somewhat on
the business features involved, it will be found
that these decorators work either on their own ac
counts, as contractors, or directly for the account
of the architect as agent for the owner.

Complex trade conditions provide issues which
must be met squarely by the architect. Some fur
niture, decoration and equipment houses will deal
directly with the architect, allowing discounts
which he in turn credits to his client. Others will
not deal with the architect on this basis but will
allow such discounts to the decorator who retains
these amounts in payment for services. Usually
such discounts require payment of the bill within
a limited period of time. As an instance, the case

may be cited of one dealer who allows to the deco
rator a discount of 20% if the bill is paid in ten
days. Evidently the decorator is forced to see

that the bill is paid within this time—or else lose
the commission. Consequently, if the decorator
is not financing the project throughout (as a con

tractor) and collecting in turn from the owner,
arrangements should be made for prompt payment.

A Typical Commission

The practical manner in which this condition may
be met may be demonstrated by outlining a typical
project recently handled under this plan. This
project involved the complete furnishing and equip
ment of a new dwelling. A schedule with a few
sketches was prepared by the architect, covering
the house room by room. This schedule was not
in detail but gave a general outline of decorative
and furnishing requirements with approximate
costs per room. After revision and approval by
the owner, detailed requirements were given by
the architect to the decorator. Material samples
and furniture were assembled, one room at a time,

for the owner's final approval. Actual cost tabu
lations were provided at the same time and upon
approval of each room the owner drew a check to
the architect's account as agent, covering all items.
The architect was thus placed in a position to pay
all bills immediately and to check against the cost
figures provided by the decorator. This plan
worked out to the satisfaction of all, the decorator
was placed in a position to allow some cash dis
count to the owner and the project proceeded
smoothly to completion.



Furnishing of Community Buildings with Limited Funds
THE CHESTER CLUB, CHESTER, PA.

CLARENCE WILSON BRAZER. ARCHITECT

THERE
can be no doubt that several phases

of war work, particularly those involving
community betterment in the districts where

soldiers were quartered, have contributed definitely
to the development of interior decoration under
limited expenditure. The ingenuity of architects
and decorators was called upon for the furnishing
and decoration of community buildings constructed
by Y. M. C. A., War Camp Community Service,

Knights of Columbus and similar organizations.
As never before public interest has been developed
in the subject of inexpensive club and community
buildings for varied purposes—as war memorials,
for industrial employes, and for purely social activ
ities. It is but natural, therefore, that many archi
tects will be called upon to supervise or carry out
work of this nature.

A clever solution of such a problem, and one
which may furnish valuable suggestions, is to be
found in the recently constructed Chester Club
at Chester, Pa., designed by Clarence Wilson Brazer
under whose direction furnishing and decoration has
been carried out. The Chester Club, while it is a
private club, is to be used for various city func
tions, receptions and similar community activities.

Owing to the necessity of limiting the expendi

- sacrifice of comfort.

ture to a moderate sum the idea of using specially
designed furniture was immediately eliminated.
The architect made interior sketches of typical
rooms, indicating the furniture requirements and
drawing on information contained in the catalogs
of several manufacturers and furniture makers.
He then invited dealers, who carried the most suit
able lines, to submit prices. After carefully check
ing prices, orders were placed taking into consid
eration not only reasonable prices but quality of
workmanship and design of the stock materials and
furniture. This work, therefore, represents an as
semblage from the stocks of several firms but
through all the rooms there has been maintained
the harmony necessary with a well designed build
ing. The colonial spirit is accentuated without the

There is no overfurnishing,
neither is there to be found the meagerness which
might have resulted owing to the limitation of ex

penditure. The Windsor chair, which has gained
much popularity for its comfort and artistic value,

is used extensively throughout the club. The light
ing fixtures of black iron and brass have been

adapted from the designs of old lamps used in
colonial days.

A successful method of handling the purchase of

The Lounge Looking toward Library
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Ladies’ Dining Room Adjoining Main Dining Room

furniture and decorative materials, which is often

employed in connection with large projects where

quantities of furniture are required, may be of in
terest to architects facing a similar problem. In
the instance of the Chester Club sketches of rooms,

together with specifications, were submitted to sev
eral firms on a contract basis in much the same
manner in which an architect would begin the plac
ing of a sub-contract in a building operation.
Definite price quotations were received on the
basis of the specifications and contracts placed.

One architect, who has han
dled many large furnishing com
missions in connection with build
ings which he has designed, has
very successfully developed this
purchasing method. If he re
quires 400 or 500 dining room
chairs for a restaurant, he places
a contract directly with the fur
niture factory to produce the
chairs in unfinished form, a sep
arate contract being let for fin
ishing, painting, staining and
varnishing. This architect usu
ally selects a typical chair from
stock, and sends to the factory
for the shop drawings. Slight
changes are then made in his
office, such as the turning of the

legs or arms, or the form of the
chair back, and a new shop
drawing is prepared to accom

pany the order, thus achieving a distinctive result
at small increased cost over the usual stock chair.

With upholstered pieces, the order is often placed
with this office for the necessary wooden frame
work and a separate contract is made for upholster
ing, the necessary covering material being fur
nished.

Several of the large department stores which
maintain extensive furniture departments are al
ways interested in supplying furniture and deco
rative materials on a contract basis.

Main Dining Room on Second Floor



BUSINESS Sr FINANCE
C. Stanl_eyTay1or, ,cflss0cz'ate Editor

Business Aspects of a Successful Co-operative

Apartment‘éDevelopment

been received in the office of THE ARCHI
TECTURAL FORUM a great many inquiries

regarding the business methods of developing co
operative apartment house projects. A number of
these inquiries have asked for definite information
regarding a successful individual project of this
nature.

After a careful analysis of various developments
of this type we have selected that known as the

Jackson Heights Development of The Queensboro
Corporation as being representative of a co-opera
tive housing project based on sound business prin
ciples. Many of the co-operative projects which
have been successfully developed heretofore have

been of the very expensive type involving partial
occupancy by owners and the renting of the re

mainder of the space in the building. In the Jack
son Heights Development, however, the apartments
while attractive in design are moderate in cost, and

consequently will be of more general interest to

those who contemplate such developments in vari
ous sections of the United States and Canada.

In the January, 1919 and July, 1920 issues of

THE ARCHITECTURAL FORUM there were shown a

number of illustrations of the architectural and

building details of this development. This article
will, therefore, be confined entirely to describing
the business factors involved.

In order that the development of the Jackson
Heights project may be clearly understood we give
a brief description of the method of organization.
In this development there have already been con

structed approximately 60 apartment buildings,
accommodating from 12 to 24 families each. Two
companies were formed. One was a landcompany
which owns a large tract of approximately 350
acres, located directly across the East River from

the central business section of New York and hav
ing excellent transportation facilities by subway,

elevated railroad and the Pennsylvania Railroad.
The second was a building and holding company

which purchases land as needed for construction
from the land company. This may be considered

the original owning company and the first impor
tant principle involved in this operation is that the

buildings are completely constructed before stock

is sold to the individual tenant. This in itself is an

DURING
the past few months there have unusual feature as in most co-operative develop

ments the tenants provide financing from the plans
and make agreements to purchase before the build
ing is constructed.

In reading later paragraphs of this article it must,
therefore, be kept in mind that the original owners
are in reality speculative builders, and that they
operate according to a plan here briefly outlined.

Financial Organization ,

The land is purchased from the land company
and an architect is commissioned to draw plans.
A building loan and first mortgage is arranged on
each building, usually with a bank, trust company
or the loaning department of a life insurance com

pany. The buildings are constructed through the
purchase of materials and the placing of sub-con
tracts directly by the owning company. After a

building is completed, so that its exact cost is
known, the owning company adds its legitimate
profit to establish a definite selling price for the
entire building. The difference between the first
mortgage and this selling price, or in other words
the equity amount, becomes the amount of capi
talization of a co-operative tenants’ corporation
which is to own this individual building and which
is limited by the terms of its charter to the owner
ship, maintenance and improvement of a specific
plot of ground and the building thereon. This pro
vision is made to prevent any chance of specula
tion with the corporation money.

Having in this manner incorporated the equity
in the building, stock is offered for sale to prospec
tive tenants. The amount of stock purchasable
depends on the number of rooms contained in the
apartment which the tenant proposes to occupy.
Under this plan all apartments are occupied by
stockholders. There is a considerable difference at
this point, however, between the principles of this
operation and those of the average co-operative
development. In the first place, the ownership of
stock involves only a right to occupancy of the

specific apartment on yearly lease by the original
purchaser. This lease is renewable annually as

long as the stockholder wishes to occupy the apart
ment. Each tenant-owner pays a monthly rental
to his own corporation which is established approx
imately on the prevailing rental value and is to
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cover interest, taxes and maintenance cost, the bal

ance being paid out again in the form of a dividend
which is paid in cash or, if the apartment has been

bought on an easy payment plan, this dividend
amount is credited to the tenant-owner’s amortiza
tion account.

Details of a Typical Investment

In order to demonstrate clearly the exact finan

cial operation of this transaction we give a com

plete financial outline of a typical purchase in any
one of these buildings. The transaction is thus

described:
A conservative first mortgage has been placed

on the building, averaging approximately $800 per
room. A purchaser of this typical five-room apart
ment pays approximately $10,500 on an easy pay

ment basis. Of this amount, at the rate of $800 a
room, $4,000 is in the form ofa first mortgage, leav

ing an equity of $6,500 which he must pay. He
is only called upon to provide $2,000 in cash, leav

ing an unpaid contract balance of $4,500.

The tabulation here shows how this $4,500 is

paid off. It will be noted that the monthly pay
ment of S134 is fair market value for an apartment
of this class, but out of this amount $35 is directly
credited as an installment payment, and the divi
dends out of the monthly rental of $99 are credited

to the account of the tenant-owner. Thus in the

fourth month of the seventh year, after paying a

normal rental over this period and enjoying all
community advantages, he is the owner of a valu
able equity.

Equity $6,500 Monthly rental S 99
Cash 2,000 “ installment 35

Contract $4,500 Total monthly $134

With an initial cash payment of $2,000—monthly
rental of $99 and monthly installment of $35 on
contract—and crediting the estimated dividends on
the equity at 7%—the entire stock equity will be

paid in six years and four months.

Estimated Interest Total credit
dividend Gross (deduct Net oncontract

Installmcnts @ 7% credit from gross credit endof
credit) eachyear

1st year $420 + $455 = $875 —$270 = $605 8605
2nd “ 420 + 455 = 875 — 234 = 641 1,246

3rd “ 420 + 455 = 875 —- 195 = 680 1,926

4th
“

420 + 455 = 875 — 154 = 721 2,647

5th
“ 420 + 455 = 875— 111 = 764 3,411

6th
“

420 + 455 = 875 — 66 = 809 4,220
4 mos. of 140 + 152 = 292 — 5 = 287 4,507
7th year

These credits, with the $2,000 initial payment, will
pay in full the stock equity of $6,500. After the
equity is paid, monthly cost is:

Rental . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $99.00
Dividend (estimated at 7%) . . . . . . . . . 37.92

Net monthly cost . . . . . . . . . . . . . . . . . . . . $61.08

A feature of this plan is an agreement whereby
all stock purchased is held by the original owning
company for a period of five years. This avoids
the necessity of placing a second mortgage on the

property and as this owning company (as just ex

plained) has a contract to manage the property, it
is evident that if it does not so manage that the
dividend is 7% as estimated, it in turn must have
its money tied up over a longer period. Conse
quently the management contract is doubly safe

guarded from the purchaser’s viewpoint, as the
managing Corporation not only works in general
for the tenants’ benefit but employs every reason

able eflort toward economy.
All apartments are occupied by stockholders with

the provision that if a stockholder finds it neces

sary to move he may give notice in July and va
cate the apartment October 1 of any year. He is
no longer liable for the rental and while he still
maintains his stock ownership and receives divi
dends accordingly the apartment is actually rented

to a tenant by the owners’ corporation of which his
stock ownership is a part. Conversely, stock owner

ship other than the original purchase does not carry
with it a right to occupy an apartment. The stock
owner may sell his stock to whom he pleases at any
price he can get, but the new purchaser of the stock
must receive the approval of the owners’ committee
before he can personally occupy the apartment in
question.

When the stock of an individual building has

been sold the title to the land and building passes
to a company composed of the tenants. The

Queensboro Corporation makes a contract to man

age the building for a period of ten years with an

option on the part of the tenant-owners to renew

for a like period. As this organization has had
extensive experience in management and has large

purchasing power it is quite evident that such man

agement will be more eflicient than an amateur
attempt at building management by a committee

of tenants. Experience has shown that tenants are

invariably satisfied with this arrangement. VVith
entire management of the various buildings sold

under this plan it is possible for The Queensboro
Corporation to maintain excellent community
conditions, which is of course highly desirable
because of the extensive ownership of land and
buildings in this vicinity by the original owning
organization-.

From the Tenant’s Viewpoint

The advantages from the tenant's viewpoint in
connection with this plan of co-operative develop
ment may be briefly summarized:

A tenant-owner is protected against an increase
of rent, and he obtains in semi-annual dividends all
earnings above the actual fixed charges and operat
ing costs of the building, which, based on present
costs of operation, are estimated at 7% on the
amount he invests in the building.

The tenant-owner is protected against undesir
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able neighbors because he is a director of his own
corporation and has a.voice in their selection, and
because the leases of the apartments are not assign
able without the consent of the Corporation and
its agent. The tenant-owner may surrender the
lease of his apartment at the end of any year, on

proper notice, and still retain his investment in the
building.

Tenant-owners have equal rights in all activ
ities, such as tennis courts, golf courses, commu
nity club, children’s playgrounds and community
gardens. He is eligible for membership in any of
the community activities, subject to the rules of
each separate organization. Each tenant-owner is
his own judge as to what activities he desires. He
may join all or none. There is no solicitation, and
no assessment unless he participates.

Details of this plan, as outlined by Edward A.
MacDougall, President of The Queensboro Cor
poration, at the recent Bridgeport Housing Con
ference, and quoted here, may bring out added

points of interest.
OWNERSHIP AND INCORPORATION. Each apart

ment building is owned by a separate company
capitalized for the amount of the equity, whereof
the entire stock is held by the stockholders in pro
portion to the number of rooms occupied by them,

and all apartments in a given building have been

leased to stockholders of such corporation for their
own personal occupancy.

MORTGAGE. There is but one mortgage on each

building, usually held by a savings bank or life

insurance company.
TITLE. Title to the land and building passes

to the company composed of the tenants. Each
tenant-owner subscribes for an amount of stock
which is proportioned to the size of the apartment
which he occupies, and each tenant-owner may
become a director in the corporation owning the

building.
TERMS or PAYMENT FOR PURCHASE or Srocx.

After 20% cash has been paid on the stock subscrip
tion, the balance may be paid in monthly install
ments over a period of years.

MANAGEMENT. The Queensboro Corporation
makes a contract to manage the building for a

period of ten years, with an option on the part of

the tenant-owners to renew for a like period. The

Queensboro Corporation has managed apartments
for many years and is enabled to eflect the greatest
possible economy. The fee for this service is the

usual 5% of the rentals collected.
THE LEASE. With the purchase of his stock, the

tenant-owner leases the apartment he has selected
from his own corporation. This lease automati
cally renews itself from year to year. Should he

I’
QT.
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Example of Typical Unit in Apartments at Jackson Heights, Long Island, N. Y.
GeorgeH. Wells,Architect
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Typical Floor Plan of Apartment on Page 113

wish to vacate for a year or more he may surrender
his lease any October 1 by giving notice on or before
the previous July 1. His liability for the rent then
ceases and the apartment is leased to someone else.

Each tenant-owner signs the same form of lease.
Leases are not transferable, which prevents unde
sirable persons from obtaining possession of an
apartment. This is one reason why, under the

Jackson Heights plan of tenant-ownership, the
stock ownership and the lease are separated.

RENT. Each tenant-owner pays a monthly rent
to his own corporation at the prevailing rental value
for the premises occupied, which rent is fixed and
cannot be raised without his consent. Gas and
electricity are metered separately to each individ
ual apartment and are paid for by the occupant.
Garage accommodations are paid for by each indi
vidual user.

SALE or STOCK BY A TENANT—OWNER. There is,
of course, no restriction upon the sale of his stock
by a tenant-owner, but such sale of stock would not
carry the right to the buyer to occupy an apart
ment. Unless the buyer conformed to the standard
of tenancy set by the Corporation, he could not
lease an apartment.

Planted Plot betweenBlocks Showing Garages

The seller has the right to set his own price for
the sale of his stock. If desired, The Queensboro
Corporation will endeavor to sell his stock for him,

charging the customary commission.

THE DIRECTORS. Each tenant-owner is a direc
tor of the tenant-owner corporation, and it is the

declared policy of the directors of the Corporation
to divide all surplus earnings over and above the

cost of operation, fixed charges and amortization.
These earnings are estimated to average about 7%
per annum on the investment.

DIYIDENDS. The Queensboro Corporation, as

agent for the tenant-owners, collects the rent and
makes all the disbursements on account of the oper

ation of the building. The balance is a surplus

which is available for dividends, which under the

by-laws can be declared from time to time by the

directors of each corporation. Apart from the duty
of the tenant-owners as directors of the corporation
of meeting twice a year to declare a dividend, they
are relieved from all burden and care in connection

with the management of the building. The tenant
owner is living in his apartment at the actual cost

of running the building, and all rent paid in excess

of this actual cost comes back to him.

REDUCTION or THE l\/IORTGAGE. The mortgage is

reduced annually by a sinking fund taken from the
monthly rentals paid in by the tenant-owners. The
mortgage is thus gradually reduced and paid dur
ing a period of years. The rentals also pay all the
operating expenses of the building, such as taxes,

insurance, heat, janitor service, mortgage interest,
light of public halls, water rentals, maintenance and
repairs.

LI.\-iITATI().\' or Excn CORPORATION. By the
terms of its charter, each corporation is limited to
the ownership, maintenance and improvement of a

specific plot of ground and the building thereon.
This provision prevents any chance of speculation
with the corporate money. Each corporation elects
its own officers, but no officer receives a salary.

TAXES AND AssEss.\iE:\'Ts PAID. The sale price
of each building includes all taxes and assessments

mi-oi~00-I
.§.s-I mtg

Typical Floor Plan of Apartments on Page 111
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paid to the time of passing of the title. The price
includes also the paving of the street on which the
building is located.

Some of the inquiries received by THE ARCHI
TECTURAL FORUM request information as to the
rights and interests of tenant-owners in case the
building is destroyed by fire or otherwise. It is

evident that under this plan the ownership in the
land and all other net assets lies jointly with the
tenant-owners. In estimating net assets it must of
course be realized that the holders of mortgages
have a claim to full satisfaction from the returns of
insurance payments.

Another question which has been asked is what
will prevent any tenant from obtaining 51% con
trol of the stock of the company. It is quite evi
dent that nothing will prevent the acquisition of
such control as far as owning a large percentage

PARTIWENT buildings in the jaekson
Heights Develo/hnent contain no rear apart

ments in the usual aceeptanee of the term. Such
apartments as do not face the streets look into inner
eourts or open spares zvhieh are made of unusual
size by placing togetherthe courts of two adjoining
structures The exteriors of the buildings on the
sides faeing the eourts are built of the same ma
terial as the street fronts and the courts themselves

of the issued stock is concerned, but as this control
can neither change the rentals of any apartments
under the stock selling agreement, nor make it
possible for the owner of the “controlling stock"

(so termed) to introduce objectionable tenants or
any features contrary to the agreement under

which the stock was originally sold, it is evident

that there is nothing to be gained by obtaining
actual stock control.

It may be noted also that this investment by a

tenant-owner is principally for the purpose of
maintaining a reasonable rental and that from his

viewpoint it is not a speculative investment. The
only manner in which the building could be placed
in the speculative market for re-sale would be

through an agreement by all tenant-owners or by
the outright purchase of all stock in the holding
corporation.

are made attraetive with parked spares, planted
with grass and shrubbery. I/jbon the wide />az'ea'
areas which surround these /harhed spaces open
the garages rvhich are features of these buildings.

The fronts of the buildings are being worked out
to /)resent an appearance of arehiteetural unity.
There are no radiral diflivenees in height, and va
riations in material and rertain details of exterior
design will prezlent monotony of a/>;>earanre.

Type of Unit Developed in Apartment Buildings at Jackson Heights, Long Island, N. Y.
GeorgeH. Wells,Architect



ED ITO RIAL COMMENT
ENCOURAGING HOME BUILDING

HERE have been under discussion during the

past two or three years many proposed

methods by which the housing shortage could be

relieved. These have been of interest to the

architectural fraternity as potential factors tending
toward an increase in the volume of building con

struction. The methods and effect of practical
measures which have recently been put into force

in various sections of the country are, therefore,

well worth consideration.
Through its approval by the Board of Aldermen

of New York a realty tax-exemption measure now

becomes a law, offering special inducements to

those who have built, or will build, residence

structures between April, 1020 and April, 1922.

This measure provides for an exemption of real

estate tax up to $5,000 on the appraised valuation
of each individual dwelling or each apartment in a

multi-family structure over a period of ten years

from the time of completion. Based on a tax rate

of $2.85 this means a direct saving of approxi

mately $1,400 per unit which will help to offset

any depreciation of replacement value which may

occur during the next few years.
The practical effect of this measure was reflected

in the real estate news of New York within one day
after its final approval. A number of real estate

transactions involving the purchase of recently

constructed apartment houses, which had been held

pending action by the Board on this measure, were

consummated. Several large speculative building
organizations, which were offering a number of
newly constructed dwellings and moderate cost

apartments on the co-operative basis, were able to

advertise that a $1400 saving could now be en

joyed by purchasers of their offerings. It is par
ticularly interesting to note that in the co-operative
apartment house developments of The Queensboro
Corporation,which are completely described in the

Business and Finance Department of this issue of

THE ARCHITECTURAL FORUM, it is now possible to

reduce the owner’s rental approximately $10 a

month because of this tax-exemption.
Immediately upon the passing of this measure

the number of inquiries from prospective home
owners and home builders increased extensively
and, judging by inquiries for vacant residential lots

and reports from some architects’ offices, it would
seem that the amount of residential construction
in New York during the period covered by tax

exemption would be enormously increased.

VVith the precedent set in New York there is no

reason why this question of tax-exemption on new

buildings of the residential class should not become
a live subject in every community in the United
States. The definite saving which is oflered through
a measure of this kind can be easily appreciated by

prospective home builders and purchasers, and as it
represents from 10 to 15% saving on the cost of the
dwelling it will undoubtedly appeal to an investor
of this class. From the viewpoint of the city or
community this tax-exemption does not represent
a great amount. On the other hand, it means an
increase in the total appraised valuation of real
property which in turn reflects beneficially on city
credit. It means also the increment in general land
values where new communities may develop, adding
again to the tax revenue. It means a practical
method of relieving a local housing shortage.

In discussing the question with a prominent
official closely connected with building loan institu
tions, we have been definitely assured that a tax
exemption of this nature will tend to encourage
more liberal financing of dwelling construction as
it reduces the danger, supposed or actual, of de

flation in collateral valuation. Above all, such a

measure has a direct effect in restoring public
confidence in the building situation. It would seem,

therefore, that architects everywhere have an op
portunity to sponsor local action of this kind which
is certain to follow if sufficient public pressure can

be exerted.
The effect of a general demand by the public for

increased consideration on the part of banking
institutions regarding building and permanent
loans on dwellings is being felt at various points in
the country. The reduction of the volume of com

mercial credits and unusual investment opportuni
ties is bound to be reflected in the mortgage loan
field, particularly in view of an average reduction
in cost, approximately 20%. Here again archi
tects may exercise a certain influence in following
more closely the local building loan situation.
We are told that throughout the East building loan
associations are placing every available dollar and
using all their credit capacity in making loans for
dwelling construction. At any point in the country
where this is not the case, there seem to be logical
arguments now why building loan associations

should become particularly active. On behalf of
his clients it will pay an architect to study the
methods and operation of building loan associations
and to maintain his contact with them as well as
with mortgage money sources.

From the building field we have the information
that contractors are now able to give closer figures,

owing to the fact that the labor situation is better.
A definite schedule of reduction in labor costs has
been adopted by the Building Trades Employers in
Chicago and at other important points.

The entire situation is one which offers many op
portunities for architects to contribute, sometimes

indirectly, to the efforts now being made toward the

stimulation of building activity, for we are on the

verge of an indeterminate period in which every
individual effort is of value.
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Some Recent Work in Hartford, Conn.
By DONN BARBER, ARCHITECT

years have been such as to almost entirely
preclude the erection of residence structures

of any kind, and a large proportion of such building
as has been done has taken the form of structures

for the use of certain types of business, and in some

instances of buildings for state or municipal uses.
In Hartford, Conn., there have been completed

during this period several structures for these pur
poses, illustrations of which are included here.
Business is served in the buildings which have been

erected for the Travelers Insurance Co. and The

Hartford Times, and the massive structure on

BUILDING
conditions during the past few

Capitol avenue serves for the housing of certain

departments of the state government; these illus
trations show the appearance of this structure in

its finall_v completed form.

STATE LIBRARY AND SUPREME COURT
Near one edge of the extensive grounds of the

state capitol at Hartford there has been built
the dignified and monumental structure which
houses the State Library and the Supreme Court,

besides containing a Memorial Hall. The build
ing is T shaped and consists of wings grouped about
a central pavilion which has been designed with a

three-arch motif,~the arches being separated by
columns which support an attic story. The ex
terior walls are of white granite of fine texture and
tone, and sloping roofs are covered with copper,
while flat roof surfaces are of vitrified tile.

Although not shown on the plan given, the cen
tral or main hall, Memorial Hall, the Library reading
room and the Supreme Court room extend through
both the first and second stories of the building,
and thus occupy practically all the available space
except in the case of the central hall where, owing
to the greater height of the building at this point,
there is a large attic area which has been provided
with means of communication and access so that
in case of future need this space can also be equipped
and occupied for public purposes.

The main or first floor upon which are located the
main reading room of the State Library, the Memo
rial Hall and the court room and principal offices
of the Supreme Court, is reached at the middle of

General View or State Library and Supreme Court
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the Capitol avenue front by a broad flight of gran

ite steps, leading between large columns and across

a vaulted porch to three doorways which open

immediately into the large central or main hall

which forms the center of the general plan. This
is a large room with barrel vaulted ceiling formed

of richly coffered paneling. This ceiling starts

from a cornice which is carried by massive columns

and pilasters. The entire floor of this hall, to

gether with the entire wall surfaces from the floor

to the top of the cornice, including the columns,

pilasters and gallery railings, is executed in marble

of buff color. The coffered ceiling has been exe

cuted in plaster decorated in color. The ceilings

above the galleries overlooking this hall are also

formed of decorated plaster and supported upon

marble arches. The gallery at the south of the

hall overlooks Memorial Hall.
Located at the east or left of this central hall and

opening from it is the main reading room of the

State Library. Located at the right, or west, and

opening from it is the Supreme Court room and its

several departments, and adjoining on the south,

directly opposite the main entrance but beyond

the main stairway, is placed the Memorial Hall.

'1
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Main Floor Plan, State Library and Supreme Court

The Supreme Court, as already said, occupies
the west wing of the building. South of the court
room but separated from it by a wide corridor which
opens into the central hall are the lawyers’ retiring
room, and oflices of the messengers, clerks and
reporters and the suite of the chief justice, with
suitable vaults. Beyond the court room to the
west is the consultation room for the judges. The
interior of the Supreme Court room is wainscoted
in paneled oak of rich design for a height of eight
feet above the floor. The walls from this wain

scoting to the frieze are finished in
artificial Caen stone with simple wall
surfaces and richly decorated cor
nice. Above this cornice is a deep

frieze treated as a part of the ceil

ing of the room and executed in
richly paneled and decorated plas

ter treated with color.

It has long been considered al

most impossible to combine in one

large room a library, a portrait gal

lery and a museum, and have them

all successful. One seems to be

always subservient to the others.

In this building provision has been

made in the Memorial Hall for the

proper hanging of the portraits of
the governors, Gilbert Stuart’s por
trait of VVashington, and the display
of the old charter. This new arrange

ment will not only make it possible

for portraits to be properly hung and
lighted, but will exclude noise and
confusion from the Library.

The walls of the Memorial Hall
are covered with oak wainscoting
forming a dado up to the height of
the usual picture railing, above

which to the under side of the cor
nice the walls are hung with woven

material as a background for paint
ings. Above the cornice a wide cove.

which is broken by penetrations
on all sides, reaches to the ceiling.

These penetrations form effective

Detail of Library Wing, State Library and Supreme Court
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places for the display of spe

cial memorials. There are
no windows in this room,
which is amply lighted by
means of a ceiling light
with a skylight above, form
ing the entire ceiling of the
room within the limits of
the cove. The electric lights
for illuminating this room at
night are placed above the
ceiling and so arranged as
to faithfully produce the
effect of daylight, while the
lamps themselves will not
be visible from any point.

The cornice and coved
ceiling of Memorial Hall
are executed in richly deco
rated plaster treated in sub
dued colors. At the far end
of the room, directly fac

ing the entrance from the
central hall, a large alcove
or niche is formed, in which is placed, upon a raised
dais, the special vault containing Connecticut's
historic charter. Above this is hung the Stuart
portrait of \Nashington. The floor of this room is
of decorative tile. The ground floor below this hall
is occupied by the packing room, repair shop and
bindery, general store room and locker room of the
Library which are easily reached by the service ele
vator and stairs adjoining.

As the State Library, Supreme Court apart
ments and Memorial Hall are conveniently grouped
about the central hall, so also are the several de
partments of the Library conveniently grouped
around the main reading room. Along the south
side of this room are placed the two-story steel
stacks with open shelves for the accommodation
of the law library and general works of reference.
The rest of the floor space is occupied by the spe
cial study and reference tables, with catalog cases
conveniently located for service.

The interior of the main reading room is treated
in the same manner and in style harmonious with
the Supreme Court room, ex

cept that all of the available
wall surfaces in this room for
the height of 14 feet are here

covered with steel bookcases
and steel wainscoting. The
reading room is equipped with

Entrance to Record and Newspaper Rooms of State Library

fireproof furniture. In the treatment of this room
it has been planned to eliminate the use of wood.

Conveniently located near this main reading room
are the librarian's office, the main stack room, the

special study and stenographers' rooms, the spe
cial vaults for the accommodation of archives,
records, valuable papers and special collections,

the newspaper room, and rooms for cataloging,
repairing, packing and storage.

Opening from the main room on the south, just
west of the stack room, is the librarian's ofiice

directly connected with the main reading room,

stack room, Memorial Hall and central hall, all
of which are on the ground floor. and by means of
the adjoining stairs and service elevator having
communication with the cataloging rooms and

galleries above and with the several departments on
the floor below. Located immediately under the
main reading room and connected with it by a spe
cial stairway are the record and newspaper rooms.

THE TRAVELERS INSURANCE COMPANY
The structure of great

height which is visible for
miles in any direction from
Hartford is the home office
or headquarters of the Trav
elers Insurance Co. In addi
tion to providing ofifice space,

Eighteenth Floor Plan Twentieth floor Plan

Building for the Travelers Insurance Company

Twenty-first Floor Plan
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arranged with great efficiency and

with direct reference to the require

ments of the particular purpose in

view, the building by reason of its

great size and strikingly original
design possesses advertising or pub

licity features which are of consid

erable value to its owners.

The building has grown gradually
and has been developed to keep pace

with the growth of the clerical
force and oflicial personnel. These

forces numbered 482 when the

north wing of the building was con

structed in 1907, and 955 in 1913

when the south wing and the Main
street front were finished, while at

present, with the extension of the

south wing to Prospect street and
the construction of the tower over it. the home
office accommodates a staff which numbers 4,000.

Designed in a free adaptation of the renaissance,

the building combines consistent simplicity in its
scheme with dignity and unity in its expression,
massive proportions and boldness of detail. The
building is of composite construction, consisting
of a framework of steel bearing an anchored cov

ering of stone and brick. The exterior walls are

Building for The Hafifbrd ‘Time; by Night

Detail over Entrance Porticoof ‘The Hartford ‘Time:

built of pink Westerly granite and the inner walls,
which face upon various interior courts, are of light
colored brick.
quarries at Westerly, Rhode Island, from which
the granite was procured, were first developed by

James G. Batterson who also founded the Trav
elers Insurance Co.

Architecturally speaking, the first three floors
of the building constitute a base for the next floors,

the 4th to 8th inclusive, which unite to
form one architectural feature; the
9th is treated as a frieze carrying the
massive copper cornice, above which is
a 10th floor, set back somewhat from the

front and but slightly visible from the
street. With these ten stories as a
base there soars into space the great

tower, an impressive and monumental
structure 34 stories in height. The top
of the lantern is 527 feet above the side

walk, a height exceeded by but few

buildings in the world. Up to the 15th

floor the tower maintains the architec
tural lines of the main building; the
16th story is treated as a horizontal
band, while the 17th and 18th are de

veloped as an arcaded motif.
Above the 20th floor the tower is set

back on its long dimension and three

stories serve as a base for the Ionic
colonnade which extends through the
25th story; above the colonnade the
tower recedes to form a square which
is finished symmetrically on all sides.

At the 27th floor a loggia is developed,

359 feet above the street, the four cor
ners of the roof being supported by
piers and free Doric columns. Upon
each side the balcony is formed by a

Palladian arch and a balustrade. The
roof of the loggia is pyramidal, sloping
to a second lookout just below the cu

pola. Up to this point the entire tower

It is interesting to note that the
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is of stone, but the cupola is of metal. The lower
portion of the cupola is utilized as an outlet for the

smokestack and the upper portion, built to form
the crowning feature of the structure, supports a

finial with a cluster of metal balls varying in diam
eter from 4 to 20 inches. This cupola or lantern
which is 81 feet high is of copper covered with
gold leaf. Under the cupola, at the 34th story
level, there is a beacon consisting of 44 projectors
of from 200 to 400-watt power, throwing a solid
band of white light which is visible for many miles.

Looked at from the east or west the tower ap
pears quite slender, while from the north or south
it shows considerable breadth—a great white cliff,

studded with windows and surmounted by a series
of classic building units of diminishing size, rising
successively in agreeable composition. The nar
rower face of the tower assumes approximately the
proportions of a Corinthian column; that is, the
ratio of its width to its height is about 1 to 101/2.
The corresponding ratio is 1 to 11 in the Washing
ton Monument, and in the campanile of St. Mark’s
it is about 1 to 9. The accuracy of the Travelers
tower, built for utility as well as for beauty, is thus
emphasized. The tower is filled with offices up to
and including the 2~1th floor.

BUILDING FOR THE HARTFORD TIMES
Another instance of successful designing done in

this office is the building of The Hartford Times.
The planning of this structure, and the interest
ing use of terra cotta detail and other material
from the dismantled Madison Square Presbyterian
Church in New York, were described in THE
FORUM for April, 1920 and the illustrations in

cluded here merely prove anew the success with
which this material has been adapted.

As has already been noted, the Times building is

placed at the end of New Atheneum street and the

building is seen at the end of this short street be
tween the long facades of the Morgan Memorial at
the left and the Municipal Buildingat the right. Both
these neighboring structures are of very moderate
height and the Times building is of much the same
height so that the water table lines and the balus
trade motifs of all three buildings are in agreement.

In this newer building has been included the
greater part of the exterior material from the
church; the columns, pilasters and cornices have
been used, and also the steps, platforms and base
courses, fitted together as placed originally, except
ing for a change in the positions of the pilasters.
It was necessary that a colonnade motif of seven
bays be used instead of a porch motif of five. The
large, circular headed windows which lighted the
church upon the 24th street side are now used to
form the entrance doors within the arcade, and
the windows which were behind the columns on
the Madison avenue facade, together with the two
side doors which led into the vestibule of the
church, appear within the arcade.

It was found to be impossible to adapt, for this
newer building, the richly wrought terra cotta
Corinthian capitals which were so notable a detail
of the church, and new Ionic capitals have been
used instead. The pediment and two circular
windows which also contributed so largely to the
splendor of the church have been utilized in an
other building, which is described elsewhere in
this issue of THE FORUM.

The Newspaper Plant which Includes Material from the Notable Dr. Parkhurs: Church
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An Outdoor Exhibit at the Metropolitan Museum of Art
PEDIMENT OF THE MADISON SQUARE PRESBYTERIAN CHURCH

-J 9 4

By EDWARD H. PUTNAM

architectural art by the Metropolitan MuTHE
preservation of an example of modern

seum establishes a precedent that, if followed
with judgment, should prove to be of great interest.
There are several small wings on the Central Park
side of the building, built of brick and severely
plain, since it is intended that future additions
shall entirely conceal them. Of
course integral parts of complete

designs would not be consistent in

such a setting, but it cannot be
denied that they would add material

beauty to the buildings, if beautiful
in themselves, and a plain brick
background, which makes no archi

tectural pretense, is the safest set

ting that could be found.
Two years ago the Madison

Square Presbyterian Church was
taken down; wrecked is not the

word. The marble columns, the
beautiful polychrome terra cotta

capitals. jambs, lintels, cornice
frieze and pediment panel, even the

specially made brick were taken
down carefully by hand. Instead
of chuting the material into a wait
ing wagon to be sold second hand or
for junk—as is the case with too

many demolished buildings—the
marble columns and most of the
other exterior details were used on
an important secular building in
New England, the door jambs and
lintels were taken by Mr. Lawrence
White for his Long Island home, and
the terra cotta faience pediment
panel and two circular windows of

reticulated terra cotta have been set in one wall of
the library wing of the Metropolitan Museum, the
wall having been increased in width to accom
modate the three details. There the panels will
remain for generations to come, an enduring memo
rial to Stanford White, and an example of much
that is best in American ecclesiastical architecture.

The Three Details as They Appear on the Library Wing

IZI
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Probably the genius of Mr. \Vhite was never
better expressed than in the design of the Madison
Square Presbyterian Church. Standing in a busy
commercial district and overshadowed by the
Metropolitan Tower-—the second highest building
in l\;ew_York—the church seemed to fit its setting,
belonged where it was placed, and its individuality
impressed itself on the passerby. Its design and
its color gave it a prominence that could not be
denied. It is unfortunate that such a novel and
successful example of architecture should have out
grown its usefulness, but in the city‘s northward
march the location became inaccessible to the
members of the church’s congregation, and its
end was inevitable. At the request of the original
donor the trustees of the church presented the panel
to the Metropolitan Museum, so that its preserva
tion might be assured.

The Madison Square Presbyterian Church was
the first important instance of the use of poly
chrome terra cotta in this country, and as such it

The Portico of the Madison Square PresbyterianChurch

marked the revival of an art that died with the
Della Robbias. In the hands of Mr. White it was

Y-J "‘>J-‘Q 1»J--.u---Q ' " ; :

Showing Original Setting of the Pecliment

a complete success, and although polychrome has

come into increasing vogue of late years, it is doubt
ful if the success with which it was used here will ever

be surpassed. The plan of the pediment panel,

the dominant feature of the church, was originated
by Mr. White, designed by H. Siddons Mowbray,
modeled by Adolph A. Weinman and executed in

polychrome terra cotta. The figures are in cream

white against a background of blue. In the base

and cornice that surround the panel, the major
color is dark yellow enlivened with blue, sienna

and green.
A word might be added regarding the two

circular window grilles of terra cotta, since their
use within the portico of the church formed one of
the most interesting details of a highly distinguished
building. While open work, or reticulation, of
terra cotta can hardly be regarded as unique or
even unusual, it is only rarely that it attains a

result as successful as was secured in this instance.

The pale gray of the terra cotta, with its richly
intricate Byzantine design backed by sheets of
iridescent glass, formed a notable detail which, in

its original setting, was readily
appreciated as it was placed upon
the eye level.

Royal Cortissoz in the New
York Tribune thus describes the
pediment:

“The decoration has for its
subject ‘The Adoration of the

Shrine of Truth.’ The central

shrine or tabernacle is supported

by angels with harp and scroll,
and these angels who, with the

cherubim placed at difierent
points in the composition, chant
the praises of God, are symboli
cal of religious song and word.
The knight on the right of the

shrine represents the Church
Militant. In the same position
on the opposite side is a shep

herd whose meaning is equally
obvious, and the two together

illustrate the equality of the

mighty and the humble. The
sun and moon are also indicated
against the starry blue back
ground. The idea embodied in
this decoration is very beautiful
and it has been developed with
remarkable grace and skill.
Both in its linear qualities and
in the play of subtle modulation
which belongs to a work in
relief, the sculpture is free and
even picturesque, yet kept well
in hand, so that the final im
pression received is one of suave
delicacy." Such is the pedi,
ment now permanently placed.



The Central Manufacturing District, Chicago, Ill.
PART I. GENERAL FEATURES OF OPERATION

By S. SCOTT JOY, ARCHITECT

ITH the growth of Chicago, and the de
velopment of various industries, there has
come the necessity of opening up new

districts for the use of business. In Chicago there
is endless opportunity for such growth, for in three
directions there exists boundless area, much of
which is adapted for such uses.

The Central Manufacturing District owes its
inception to the expansion of the Chicago Junction
Railway. This railway is of the type commonly
known as an “inner belt line” and connects directly
with all the railroads entering Chicago, having
been built originally to serve the Union Stock
Yards and the packing industries. After a growth
of some years, however, the Packingtown and
Stock Yards districts were fully occupied and it
became necessary for the Chicago Junction Rail
way to seek the development of other districts
which would contribute -tonnage and allow the
railroads growth to continue.

Just to the north of the Union Stock Yards lay
1 a tract of some 300 acres which was unimproved

and, with the exception of a few dilapidated lumber
yards scattered along the South Branch of the
Chicago River, was devoted to the cultivation of

cabbages. It was an uninviting prospect and a

keenly prophetic vision was necessary to see in it
a future which would make justifiable the tremen

dous eflort necessary to put it into attractive con

dition. However, the farsighted mcn who were

guiding the interests of the Chicago Junction Rail
way had the requisite degree of confidence in

Chicago's industrial growth and were prepared

for the test of this idea. Accordingly, there was

bought practically all of the land lying between

Morgan street and Ashland avenue and stretching
from 35th street south to 39th street.

The acquisition of this property dates from 1902.

It was purchased outright from the various hold

ing interests by men who were likewise financially
interested in the Chicago Junction Railway and

Union Stock Yard & Transit Company. In 1908

active development of the Central Manufacturing
District was begun. Many thousands of dollars
were expended on improvements which included

pavements and sewers. Industries began to drift
into the District, slowly at first but increasing in

number, until at present it accommodates a total
of some 200 industrial residents.

To the south and west of the Central Manu
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iacturing District lay another
tract of waste land, about 100

acres in extent, stretching west

from Ashland avenue to West
ern avenue and south from

39th street to the branch of
the Chicago River generally
known as Bubbly Creek. In
1916 the trustees controlling
the development, having ac

quired this acreage, proceeded
with its improvement. Bubbly
Creek, which for years had
been an eyesore to Chicago,
was filled and replaced by a

large sewer line, thus increas

ing the value of the land, and
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making it desirable as an
industrial location with direct
connections to the Ashland
avenue yard of the Chicago

Junction Railway.
Most of the buildings which

house these industries have
been erected since active de

velopment was started. The
total cost of improvements and
building operations amounts
approximately to $30,000,000.

Of this large figure $18,000,000

represents the aggregate ex

penditures by the trustees to
cover the making of streets,

erection of buildings andfother

U. S. Army Supply Depot before Construction of Third Block
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improvements for industries under various agree
ments which have been made.

The value of the location depends chiefly upon
excellent transportation. Each building has its
own switch track. This track need not be utilized
only for carload shipments; on the contrary, less

than carload shipments may be loaded at the very

door of a factory building and thus the necessity
for vehicle transportation either wholly obviated or

greatly reduced. This is accomplished through the

agencies of union freight stations and trap car ser

vice. Freight loaded out is dispatched the same

day, carloads for the respective carriers being ex

tracted from the station settings by their own loco
motives. All inbound freight and carloads inbound

are handled to and from industries at the through
The Chicago Junction RailwayChicago rate.

method is peculiar in that each day is a time unit ,,
to itself. Each day's business is handled during
that day and the next begins a clean slate. Effl
ciency and system make possible the entire clearing
of the congestion in the freight yards once every

'

24 hours; in this way the accumulation of shipping
is impossible. This is due to the fact that the car
rying facilities are controlled by the District au
thorities, which means that transportation problems
are so handled that delay and friction are unknown
by District manufacturers.

Aside from its unusual advantages in the way of
railroad facilities, the District is fortunate in its
being within a convenient distance of residence
neighborhoods which are suitable for the homes of
the vast number of emplo_ves needed for such a busi
ness development. Within 4 miles from the center
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of the Central Manufacturing District dwell some
where between 1,000,000 and 1,500,000 people.
A recent survey has proved that of this number
about 40 per cent are male adults and 36 per cent
female adults. Something like 52 per cent are
Americans and the remainder are variously propor
tioned between a dozen other races. These workers
can reach the District by through or cross-town
lines on several streets.

The District offers a variety of community fea
tures. It is served by a bank under state super
vision, which is one of the most complete outside
of the Chicago loop. There is a club in which Dis
trict residents have membership and which has all
the attractions of any similar organization. In
the District are branch oflices of the express and
telegraph companies, which give immediate service.
The District surgeon and his staff are fully equipped
to take care of workers who suffer accidents, and
an ambulance is in readiness for use, if necessary,
at any hour of the day. There is supported a traflic
bureau the duties of which are to aid shippers and
to help in the solving of traflic problems.

The matter of financial agreements between the

Typical Central Entrance of Quartermaster’s Department

h I WV

HPFV
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Plot Plan Showing Location of Present Three Blocks

of Army Supply Depot

management and industries locating in the District
is, of course, of great importance. Several forms of
contract, varying in nature, have been adopted so

that to each individual industry can be submitted
the plan which it and the trustees consider most
favorable. Some industries are fully prepared to
take care of their own finances and prefer to buy
outright. Others, which have no financial reserves

established, prefer a long term lease arrangement
with the privilege of an option on their property.
The trustees fully appreciate the problems of young
and growing industries and are generous in their
terms with them.

There are three financial arrangements which
cover all requirements well. The
trustees will sell the land outright
and erect a suitable building for an
industry, or they will lease the

ground and erect a building, and
the industry then has to pay the

charges in the form of annual rent
for 25 years, the period for which the
lease is written, this rent being

figured on a basis of 6 per cent on

the value of the ground and 9 per

cent on the value of the buildings

and improvements. Probably the

most popular form of agreement is

what is known as the “Contract of

Purchase." Under this arrangement

the trustees will sell the land and

erect a building for an industry

which has to pay a certain percen

tage of the total, usually 25 per cent,

in cash and the remainder in the

form of annual rental, spread over a

term of 10 or 15 years, with interest

on the unpaid balances. The trus

tees naturally do not wish to locate

an industry which is not financially

capable of discharging the responsi

bilities incident to a location in the
Central Manufacturing District.
Like all good propositions, it has
nothing cheap about it. The advan
tages claimed for the District are
evident and they fully justify the
investment required. They are also
interested as much now as originally
in securing industries of which the
production will be suflicient to ma
terially add to the tonnage of the
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PRINCIPAL STREET FACADE

UNITED STATES COLD STORAGE BUILDING, CENTRAL MANUFACTURING DISTRICT, CHICAGO

S. SCOTT JOY, ARCHITECT
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Chicago Junction Railway, whether in carload or
less than carload freight.

From the manufacturer's standpoint, the prob
lem of financing centers chiefly around the im

provement in his business prospects resulting from
the advantages he secures through his location in
the District. If his business has been established
for a long period of years, and he has been able to
lay up a surplus for the purpose of investing in a
new site and building, he finds the "Contract of
Purchase" plan the most economical and profit
able. On the other hand, if his business is in

process of building and he needs its income to help
its growth, the lease plan is decidedly more favor
able. Most manufacturers, of course, are endeavor

ing to build up permanent commercial structures.
They see in settling in the District a chance to give
their businesses naturally healthy growth which is
bound to come with the best available modern
manufacturing and shipping facilities, and with this

growth they foresee a further opportunity to in
troduce permanence by discharging the responsi

?§I '
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Entrance Doorway, U. S. Cold Storage Building

bility incurred in buying their respective locations.
The District is adapted for the manufacture of

practically any product. ln Chicago there are more
than 11.000 manufacturing plants. This fact is an

indication of the unexcelled advantages to be had

here. The argument which applies in the case of
Chicago as a location, applies equally to the Cen
tral Manufacturing District, and in some respects

the District has additional advantages. There are

no restrictions to exclude certain lines of business
from the District, but the trustees, with an eye to

the interests of residents already located, are ad
verse to negotiating with concerns the business of
which would endanger the interests of others al

ready established.
The entire District organization is trained to

exert itself toward the maintenance of mutually
agreeable and helpful relations. The management

has continually in mind the necessity for co-opera
tion between the residents in this community and
between the residents and the trustees. The poli
cies of the trustees are liberal, and consistent efiort

is made to assist the indus
tries in any possible way
for promoting efificiency.

In the contracts with the

United States government.
through which resulted the
new permanent Army Supply
Depot, the trustees acted as

general con tractors. The gov
ernment purchased altogether
approximately 750,000 square
feet of land, havinga frontage
of 1525 feet on 39th street
with a 500-foot depth. This
ground was utilized by the

government for the erection
of three great permanent
warehouse units and the
largest cold storage plant in

America. The building of
this plant was approved by
the War Department upon
the condition that should it
be decided at the close of the
war that it was not required.
the trustees would re-purchase
it from the government at a

price to be fixed by appraisal.
The early termination of the
war caused the government
to abandon this project,and in

accordance with their agree
ment the trustees took over
the cold storage warehouse,

giving the government in re
turn the third permanentware

7 house unit and a cash sum to
..' - - make up the total of the stor

age plant's appraised value.
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Steel Construction
GENERAL CONSIDERATIONSPART I.

By CHARLES L. SHEDD, C.E.

veloped when it became necessary to erect

larger structures than could be built with
wood construction, in which solid wood and ma

sonry would take up too much room. Before the

steel beam became a commercial possibility,
wrought iron beams- had been in use. Wrought
iron was not as strong as steel, but the passing of
time has demonstrated that it had qualities that
do not exist in steel. It does not deteriorate nearly
as fast from moisture and therefore, in some classes

of work, has a much longer life.

These beams were at first merely used in floors

to span between walls, and usually brick arches

were formed from beam to beam. Then it was

found that one beam could be framed to another

by the use of connection angles fastened to their
webs. This permitted framing around stairways
or other openings in the floors. The next were

used as compression members; that is, as small

struts in the interiors of the buildings. The sizes

of these struts were increased until large columns
were made capable of carrying even the outside
walls, as may be seen by reference to the illus
trations. Some of these columns carry millions of

pounds. By using columns in the outside walls it

was possible to make the walls themselves quite
thin, in fact no thicker than would be necessary
for a one-story building, and on tall buildings
much greater speed could be made in construction

as the steel frames could be erected rapidly and

with very little temporary bracing, so that it was

possible to start a separate gang of masons on each

floor to build the walls resting on the beams, just
as if each story were a separate building. As a

matter of fact, in practice the masons do not start
with a separate gang on each floor but often start
several gangs on floors six or seven stories apart,
and each gang works up until it reaches that work
ing next above.

Between these beams various kinds of material

are used for the floors, including wood for non

fireproof buildings, and for fireproof buildings
brick and terra cotta arches, reinforced concrete

and various patented materials such as gypsum.

Under the columns bases are constructed to

THE
use of steel beams and columns was de distribute the loads to the foundations. Small

steel bases, built with the columns themselves, are

used for the smaller loads, cast iron for larger loads

and cast steel for still larger loads. The founda

tions are usually made of concrete and when these

bases are not large enough to distribute the loads

over sufficient areas of concrete, steel beams are

placed in layers under the bases to increase the

foundation areas. These grillage beams are used

to a large extent to distribute the loads over sufli

cient areas so that the soil will not be over-stressed,

but with the increased use of reinforced concrete
such beams have largely disappeared from use.

Some 20 years ago a stone block was used between

the cast base and the concrete, but its use has been

given up almost entirely.
In Fig. 1 are shown various steel shapes. A is

known as the I beam; W is the web; F the flange,
and f the fillet. The principal work done by a

beam is to resist bending. The most of this is

resisted by the flanges while the web resists shear,

principally. Hence the web is made as thin as

possible to resist this shear and still be strong
enough to prevent buckling from the compressive
strains. The flange is designed to be sufliciently
wide to resist compression. B is known as the

channel and is about the same as half of an
I beam. This section can be used better than the
I beam in some places, such as around stair and
elevator openings, in spandrel sections, to carry
hangers, and to make columns and compression
chords of trusses. C is an angle section with the
two “legs" of equal length. It can be used for
lintels, spandrel sections, shelf angles, connections
of beam to beam and for columns. D is another

angle with unequal legs. E is the T section. It
is used for small struts and occasionally for lintels.

F and G are Bethlehem sections. F is a girder
beam and G the H column. F is the same as A
excepting that it is a newer style and made only
by one company. Its difference consists in having
a broader flange. This makes it stronger in bend

ing; that is the flange is larger in proportion to
the web than is the case with the ordinary I beam.
The manufacture of these beams was made pos
sible by a new process. In the rolling of the ordi

129
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nary beam and channel a large piece of red hot

steel is passed between two rolls which roll against
the webs, the ends of these rolls pressing against
the flanges. Outside the flanges are stationary
guides against which the metal squeezed out from

the rolls is pressed and then forced out between
the ends of the rolls and the guides until the flange
is formed. To get the best results it is only pos
sible to force the flange out to a limited distance
as this metal, not being rolled, would not be as
dense as the web which had been compressed
between the rolls. In the Bethlehem process the

guides outside the flanges are replaced by rolls
revolving at right angles to those rolling the webs,

thus shaping and condensing this material.

ab

F

A B C D E

G is the Bethlehem H section which is made in

the same way as their I beams, but is made with the

depth about equal to the width of the flange.
These sections are used as columns in competition
with the ordinary plate and angle column. Be

sides these shapes there are the flat plates, the
round rods and the square rods. The plates are

used in plate girders, trusses, columns and for rein

forcing and connecting beams. The rods are used
as hangers and as reinforcing material in concrete.

In designating the diflerent shapes certain con
ventional methods have been adopted. For I
beams it is customary to mark one such as a

“12" I 31%#." The 12" is the depth of the beam,

that is from out to out of flanges, while the 31%;#

is the weight in pounds per lineal foot. It seems

preferable to put the I between the two numbers

to separate them rather than to place it at the end

as some do. The fraction, rather than the decimal,

is also preferable on plans where a decimal point
is not altogether desirable. The channels are

marked similarly as “IS” [ 33#." It is frequently
written so that the sign for the channel shows
which way it is intended that the channel should

turn when in place in the building. Angles are

designated as “6" x 6" x %" L" or “S” x 3%” x %"
L.” The first two figures represent the length of
the legs on the outside of the angle and the frac

tion at the end shows the thickness of the legs.

When the legs are of unequal length the greater is

I’ F

f
F

W .

W We
fLfW’ ’ ‘

F G

placed first. It has been suggested that it would
be an improvement on this practice if the lengths
of the legs were placed in such order as to show
which way they turned. The first might be the
horizontal leg, or in the case of a vertical section
it might be the outstanding leg. This appears to
the author to be a good suggestion if it could be
universally adopted. Ts are marked as “3”x 3"
x 6.8# T," the first two figures being the width of
flange and depth of stem respectively, and the
last the weight in pounds per lineal foot. Here the
decimal must be used as the weight varies from the
halves and quarters. The thickness of the metal
is not given, as in the case of angles, as the stem
bevels considerably being thinner at the end than

Fig. 2

it is up against the flange. Bethlehem beams are
marked “15” BI 38#" or “24” BG 120#" as in the
case of the standard I beams. “BI” stands for
Bethlehem I beam and “BG" for Bethlehem Girder
beams. The catalog divides the beam sections
into these two classes, the larger beams being known
as girders. The H columns are designated as
“14" BH 170.5#." The 14" is the approximate
depth of the section. These vary considerably in
actual measurement from the lightest section to
the heaviest, due to the method of manufac
ture. The same rolls are used for several different
weights, but are spread farther apart for the heavy
weights. This is true of the standard shapes also,
but as the guides for the flanges are stationary or
fixed for the different weights the depths do not
vary. Since the manufacture of these Bethlehem
shapes began the Carnegie Co. has begun the man
ufacture of some new I beams to compete with
them, and some small H sections smaller than
those made by the Bethlehem Co. Plates are
marked as “16”x %"," the first being the width
and the last figure the thickness. It is usual to
use as the width, not the smallest dimension but
that from which the plate would probably be cut.
This of course would be as near even inches as
possible.

These diflerent pieces of steel are fastened to
gether by bolts or rivets. Rivets are used in any
work of importance, as they are stronger and less
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liable to loosen. When the rivet is placed in the

hole it is red hot, with one head already formed.

When the other head is formed the rivet is so com

pressed that it expands until it completely fills

the hole. If the rivet is not sufficiently heated or

properly driven, a competent inspector on the work
would reject it, cause it to be removed and driven
over again. In building work rivets are usually

% inch in diameter. In the flanges of beams less

than 8 inches deep and in angles where the leg is

less than 2% inches a smaller rivet must be used

such as %- or %-inch. In very heavy construc

tion rivets of %;-inch size or occasionally even

larger are used.
In the mill, the beams, etc., are rolled in long

lengths and afterwards sheared into the desired

lengths. The edges of the metal are therefore

classed in two divisions—rolled edges and sheared

edges. As the rolled edge is much more accurate

than the sheared edge, rivets can be driven nearer

to it than they can to the sheared edge. With
rivets it is common practice to use minimum dis
tances from the center of the rivet to the rolled edge;

the custom with 7%-inch is to use 1%; inches for

rolled edges and 1% inches for sheared edges.

More conservative engineers use 1% and 11/2 inches

respectively. In Fig. 2 is shown the lower flange

of a plate girder. It shows the lower part of the

web plate, the two flange angles, a flange plate and

the rivets to fasten them together. This will illus
trate the placing of rivets in angles. We will
assume that the usual %-inch rivets are used. In
order that the rivet may be properly driven the

distance X must not be too small when the rivets
come opposite each other. This distance should

not be less than 1%; inches for %-inch rivets.

For convenience certain standard distances

have been adopted for different sized angles for

the distances A, B and C. These distances are

called gauges. For legs 4 inches or less one gauge
line, that is the distance A, is used. For a 2%-inch
leg the gauge A is 1% inches; for a 3-inch leg, 1%
inches; for a 31/2-inch leg 2 inches, and for a 4-inch

leg 2% inches. In a 5-inch leg two gauges are gen

erally used but C is so small that the rivets should

not be driven opposite each other. This is not on

account of its not being possible to drive them but

because there would be so little metal left between

the holes that the strength of the angle would be

too greatly impaired. B is 2 inches and C 1%
inches. Sometimes only one gauge line is used,

and when such is the case A equals 3 inches.

In a 6-inch leg B is 2% inches and C is 2% inches.

If the thickness of the angle is not too great these

dimensions are sometimes reversed, and in some

cases B is made as small as 2 inches when the

stresses are such as to cause a bending on the

angle which can be held more firmly by a small

gauge. In an 8-inch leg B and C are both 3 inches.

In some cases three gauge lines are used for angles

not too thick; under these conditions all three

distances are made 2% inches.

As was noted in the case of the 5-inch legs, the

rivets cannot be too close together on account of
weakening the angle or plate too much. It is usual

to make this distance not less than 2% inches.
When possible it is good design to keep the dis
tance 21/; or 3 inches. This distance is called the

“pitch." In compression members the pitch should

not be too great as the outside metal might buckle

between the rivets. It is common practice to
limit this to 6 inches. Some engineers, including the
writer, limit it to 5 inches when the outside metal
is only 5/16 inch thick. It is also advisable not to

have the rivets too far apart in a direction at right
angles to the stress. This is usually limited to
12 inches. Likewise, the distance from the rivet
to the edge of the plate should not be too great in

compression members. Eight times the thickness
of the plate, and never more than 6 inches, is a
common requirement.

In Fig. 3 is shown the top flange of an I beam.
The distance from the top of the flange to the
point where the fillet joins the web is known as
the “k distance." When one beam is supported
at its end by another, the first is usually “framed
into" the second beam. When this is done they
are generally connected on their webs by “connec
tion angles." If the beams are flush on top or
bottom the flange of the first would strike the

flange of the second. Therefore, the flange of the
first, with a portion of the web, has to be cut Off.

This is known as Hcoping the beam.”
If the top of the first beam is lower than the top

of the second. by a distance less than k. a small
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The S. S. Kresge Co. Building, Boston, is Typical Steel Frame
Construction, Referred to in this Series of Articles

Newhall8‘ Blevins,Architects
CharlesL. Shedd,Engineer
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cope must be made, but if the distance is greater
than k no cope is necessary. The coping is an
appreciable proportion of the cost of “fabrication"
of the steel therefore, if it can be avoided without
causing an equal additional cost in the building, a
saving may be easily effected. In many cases an
other form of connection may be used, with no
additional cost or inconvenience, if the designer
will bear in mind the resultant economy.

The connection angles have been standardized
and are universally employed where no special

Fig. 3

conditions are required. There are, however, two
standards, known as the old and the new. The new

type is not as strong as the old as a new consider

ation has been taken into account in its design.

This is in computing the bearing of the rivets on

the web of the first beam. As this web is between

the two connection angles, it is known as an “en

closed bearing," and has been computed to resist
greater stresses than heretofore. Besides this, no

account has been taken of the bending moment.

There seems to be no doubt as to the propriety
of considering the “enclosed bearing," in the

writer’s opinion, but the neglect of the moment

appears to be worthy of serious consideration.

That there is a moment no one would deny. As
there is such a moment it must be resisted in some

way. This may be done in either of two ways if it
is not figured on the rivets. One way is by fric
tion between the angles and the web of the first
beam; the other way is by tension on the heads of
the field rivets passing through the angles and the

web of the second beam. It has never been con

sidered good practice to consider either friction or
tension on the heads of rivets and the writer would
be very reluctant to do so. He therefore feels that
unless a special investigation were made of the

specific case, using the old recognized rules of com

putation for the stresses, it would be advisable to

use the old standard beam connections.
In Fig. 4 is shown a 10-inch beam, framing into

a 12-inch beam with the old style standard con

nection. They are shown framing flush on top
with the top of the first beam coped. The two
angles are each 6"x4"x7/fi;", and 5 inches long.
The four rivets connecting them to the first beam
are driven in the shop. There are four rivets in
the 4-inch legs of the angles, two in each angle.

These are driven in the field; that is on the site of
the building during erection. In all structural
work it is important to have the field-driven rivets
as few as possible. This is to effect economy and
to save time; besides, a shop-driven rivet is driven
under more ideal conditions and is less likely to be
faulty. This distinction is not so important as
it was before the time when power came into gen
eral use for driving field rivets. On small jobs,
power is not now used as a rule, the driving of the
rivets being done by hand. At the present time the
mechanics doing this work do not appear to be as
skillful or as careful as they were years ago. This
often results in loose heads, in rivets not com
pletely filling in the holes, and in the heads not
being concentric with the stems.

It is sometimes desirable to hang a portion of
one floor or a stair landing from the floor above.
A hanger of a given strength takes up less room
than a strut of equal strength, as the strut must
have some considerable breadth in all directions to
avoid buckling. A convenient method of forming
a hanger is to use a narrow plate and rivet it to
the back of a channel above and below. If a

channel is not strong enough, two channels may
be used and the plate or a round rod installed to
pass between them. Sometimes the rod may be

flattened out and this flat portion riveted to the
channel. It is best not to attempt to flatten both
ends of a rod with rivets as it is more difficult to
make the adjustment accurately. Sometimes two
angles are riveted to the back of a channel and the
rod passed up between them. The angles can be

made so that at the top of the rod they are flush
on top with the channel and the nut on the rod
will rest partly on the angle and partly on the
channel. A bolt may be put through the two
angles to hold the rod snugly against the back of
the channel.

Another kind of hanger is formed by bending
the plate at the top and, with a second short piece
riveted to it, to form jaws engaging the flange of
an I beam. This is not a good method to use where
the load is of any considerable amount, as its
strength is limited to the resistance of the plates
to straightening out. It is used principally for
hung ceilings. Sometimes these plates are extended

upwards until they can be riveted to the web of
the I beam, but that is not ideal as the plates are
liable to straighten out somewhat, throwing the

hung portion out of adjustment. Another form of
hanger is made by slotting the flange of the beam
and passing the hanger through this slot and rivet
ing it to the web of the beam. This is an expensive
method and in any event can only be done toward
the end of the beam where there is more material
in the flange than is necessary to carry the stresses
in tension. Rivets in the bottom flanges of beams
also weaken the beams, sometimes materially.



Calculation of Stresses in Wood Trusses
By MILO s.

N a. previous article in THE FORUM the graphic method

Iof solving the problem of stresses in trusses was discussed,
and the purpose here is to give design data for the use of the
algebraic method. The Howe ty of truss is used, as it is
often employed for supporting roo s over structures of various
types where the roofs are flat and almost symmetrical.

Mr. Farwell's article carries with it a story of interest to
architects and engineers generally in indicating a method of
truss figuring based solely on algebra. It is a method of long
standing but is not used as frequently as the graphic method,
particularly in the East. One reason for this is probably that
the graphic method shows instantly any error by its failure
to close. In the analytic method, however, despite the lack of
graphic proof, it is easy to check all calculations so that the
possibilities of error are negligible. The computations here
given illustrate the method as employed by Mr. Farwell in his
practice in Oregon. The formulae for the design data used
have been taken from the work on “Roof and Bridge Trusses"
by Merriman 8: Jacoby.—Editor's Note.

HE purpose here is to give design data for the
calculation of the stresses in the various mem

bers of a wooden truss of the Howe type. This truss
is in common use for the support of roofs over

garages, dance halls and similar buildings, often
supporting a ceiling load on the bottom chord.

For our present purpose we will choose such a

truss as might be used to support a flat roof over a

garage. The span of the truss is to be 80 feet, with
eight panels of 10 feet. The height of the truss to
be 8 feet. Fig. A is a diagram showing the center
lines of the members and the panel loads to be

Pl°le someI-z "‘°"-'5 L5as aboue
B Panels Q10‘-o'~ 50'-0'

FIGURE A

ELEVATION

DETAILS of SPLICE

FIGURE. C

FARWELL

applied at the panel points of the top chord. We
will assume that the roof joists rest on purlins
which frame on the top chord at each panel point.
The bearing for the truss at L0 is to be a masonry

or concrete pier.
The solution of this problem will be made with

out the use of any kind of a graphical diagram and

will be according to what is known as the chord

increment method. This is done by finding the

number of shear points on each side of the center

line. If the truss has an even number of panels,
one-half of the shear for the center panel must be

used, thus: V; L., plus L; plus L2 plus L|=total
shear on one side of the center. L1 is 3.5, L2 is

2.5, L; is 1.5 and L4 is 0.5.

The next step is to find the tangent and secant

of the angle between the bottom chord and the end

post at the joint L0. After this, by the method of
chord increment, find the horizontal component of
the stress in the web member adjacent to the chord

in question. As an example, the shear of the web

member Ln—U1 is 3.5. Multiply this by the value

of tangent 9, and the result will be the increment

of the chord stress. This multiplied by the panel
load will give the actual stress at the joint L1.
The stress coefficient at the succeeding points is

found by adding the stress of the previous member

to the increment of the member in question.

CHORD STRESSCJ
Shear inuemrnijhess _§_f'v_:_z§;‘V‘CI‘QV]

ram
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FIGURE L
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The stress in the chords U1-—Ugand Lo— L1= shear

3.5 times tangent 0 (0.8) = 2.8 the chord increment.

2.8 times the panel load (8000 lbs.)=22400, the

actual stress. The stress in the next chord is found
thus: multiply 2.5 by tangent 6 (0.8) =2.0 incre

ment of chord U2—U3 and L1—L2. The stress in

these chords is increment 2.0 plus the stress in

chord U1—U¢ and L0—L1 (2.8) =4.8 stress in chords

UQ_U3 and

The stresses in the web members are found by
multiplying the shears by the secant 6, thus for
L0—U1, stress is shear 3.5 times secant 6 (1.2)=
4.2, multiply this by the panel load, 8000 for the

actual stress, which is 33600 lbs.

The accompanying table (Fig. B) shows the

increments and stresses for all members.

Timber to be used #1 common rough Douglas fir
Allowable stresses,

1200 lbs. per sq. in. for tension

1200 lbs. per sq. in. for compression with the grain

300 lbs. per sq. in. for compression across the

grain
200 lbs. per sq. in. for shear parallel to the grain

16000 lbs. per sq. in. for tension in steel

Compression formula for all members in com

pression:

[ 1200 (1—Length of chord in inches)
i

l 60 times depth of chord

DESIGN OF MEMBERS. The joint L0 is designed

without the use of a steel shoe. This is the most

economical detail for a wooden truss, but can only
be used where there is suflicient end distance. In
many cases it is necessary to use a steel shoe on

account of the end of the truss coming inside of a

wall.

The bottom chord is shown with a splice. Secur

ing a timber 84 feet long is usually difficult, so a

splice should be used as shown.

The size of the bottom chord has been increased

over the size required for the stresses so the splice

will develop full strength.

Refer to figure C for details of the splice.

Rods
U1 and L1 — stress 28000
28000 — 1 75 in
16000

_ ' Sq‘ 5'

Use — 1—1%' round rod
area — 1%’ round = 1.76 sq. ins.

U2 — L2 — stress

52838
= 1.25 sq. ins.

Use — l — 1%’ round rod area = 1.49 sq. ins.
U; — L;
12000 .

16000
= .75 sq. in.

Use — 1 — 1' round rod area = .78 sq. in.

U. - L.
4000 .

Tm)‘
— Sq. In.

Use 1 — %' round rod area = .30 sq. in.

Plates required for joints

U1 and L1 — stress 28000 lbs.

Refer to Fig. D

Bending Moment to be taken at AA 1' from center

Compression wood at 300 lbs. per sq. in.

B. M. at AA = 300 X 3 X 1% = 1350 lbs.

.75 X

.7
: X 16000 = 1S00]bs_

therefore use plate 34' thick

Area of plate = 8 X 12 = 96 sq. ins.

96 X 300 = 28800
Area 0. K.

Use plate 8' X 12' X %'
joint U; — L1 — stress = 20000 lbs.

8
= 8.3 Make plate — 8%’

Area of plate -- 8 X 8%’ = 68 sq. ins.

68 X 300 = 20400
Area 0. K.

Use plate 8" X 8%’ X -3-'4”

Joint U; — L; — stress - 12000

8

= 5 Make plate — 6' long

Area of plate — 6 X 8 = 48 sq. ins.

48 X 300 = 14400
Area 0. K.

Use plate — 6 X 8 X 94'

joint U. — L, — stress — 4000

3%—.0YO—4
= 3.3 Make plate — 4" long

Area of plate 4 X 4 = 16 sq. ins.

16 X 300 = 4800
Area O. K.

Use plate 4" X 4" X %'
]oint L0 — stress from L0 — U1 = 33600

See Fig. E for Horizontal shear

33600 = ' t h d

Lower chord L; —-L4 stress = 51200 lbs.
51200

1200
6" x 8" timber is O. K.
Upper chord U; — U4 stress = 48000 lbs.

by compression formula,

= 42 sq. ins. required

12 x 10 .
1200 (1 —

60 X8 )= 900 lbs. per sq. in.

1 — 8' x 8” = 64 sq. ins. section
64 times 900 = 57600
8" x 8" is O. K.
End Post L0 ~ U1 stress = 33600

by compression formula,

12.8 x 12
1200 (1 60x8 )— 816

1 — 6" x 8" = 48 sq. ins. section
48 times 816 = 39168
6' x 8' is O. K.

6 X 200
28 for endo c or

Depth of dap

‘;3;’<0(:200=
3.5 Make depth of dap - 3%’

Detail of splice for bottom chord, see Fig. C

Splice to be made between L; and L.
at section AA

Net area of chord at AA ‘

6 X 8 = 48 sq. ms.

Section is good for
48 X 1200 = 57600 lbs.

the 2 shear blocks at end of chord are good for

2 X 8 X18 X 200 = 57600lbs.
which is O. K.



MINOR ARCHITECTURE
EXEMPLIFIED IN MODERATE COST BUILDINGS

Innovations in Small Stdre Design
ILLUSTRATED BY THREE CANDY SHOPS IN BOSTON, MASS.

tunities of giving a distinctive and highly
decorative appearance to business quarters

than are afforded in the designing and planning
of soda and candy shops, tea rooms or luncheon
rooms of the better class. The very purpose for
which such quarters are to be used might be sup
posed to excuse the use of a certain degree of decora
tive treatment, which many conservative architects
might consider unsuitable for business premises of
most kinds, and this makes possible a gaiety of
expression which would seem;to,be highly desirable
in rooms of this sort.

THERE
are but few more interesting oppor The illustrations included here suggest the pleas

ing results which may be attained in work of this
character. The designs of the most successful

examples are comparatively simple, the aim being
apparently to avoid ornament or decoration of any
kind which is introduced purely for its own sake,

and to rely, for decorative effect, upon well designed
utilities and fittings and upon the use of materials
in which excellence of texture, design or color is

combined with necessary utilitarian qualities, and
the results which good taste may secure in such

work are surprising.
The Brunswick Shoppe, of which two illustra

Detail of Fittings in Forward Part or Store at 306 Boylston Street

William Chester Chase, Architect
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SCALi ofrrntions are given here, is a com
bination of soda and candy
shop and luncheon or tea
room. The space which has
been devoted to the candy
shop proper was until re
cently used as a florist’s shop
while the larger area, now
arranged as a luncheon and
tea room, was utilized partly
as a store room and partly as a delivery room in
connection with the hotel which occupies the
premises. Between these two areas is placed one
of the entrances to the hotel, but the adapting of
part of the ground floor to a wholly different purpose
has involved but little change in the planning of
this street entrance and its stairway to the main
floor above.

The walls of the candy shop are covered from the
top of a dado to the ceiling with a scenery paper of
brilliant coloring on a pale gray background and
the necessary counters, show cases and other
requisite fittings are of wood, painted white. The
floors are laid with cork tiles in squares of black
and gray. The tea room or luncheon room which,
as may be seen by the floor plan, occupies consider
able area, has been treated in a somewhat similar
manner. Instead of using a scenery paper the walls
from the dado to the rather low ceiling are covered

Doorway and Show Windows ot Store at 3C6 Boylston Street
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Floor Plan of Store at 306 Boylsron Street

William Chester Chase, Architect

with canvas upon which has been painted, in

gorgeous coloring. the continuous landscape or
garden scene which is a striking form of wall
decoration. The windows upon two sides of the
tea room are arranged with narrow valances and
long straight draperies of gray blue, plain surfaced
fabric with cream colored appliques, and the floor is
covered with the same squares of black and gray
cork tiling used in the candy shop. Necessary
tables and chairs are of wood painted black, with
simple decoration of bronze and the lighting fit
ments are of bronzed metal with figured cut glass
prisms which lend to the tea and luncheon room a

pleasing note of festive simplicity.
Another successful result, equally attractive but

wholly different and secured by the use of other
materials, is the candy and soda shop at the inter
section of Beacon and Center streets in Brookline,

a suburb of Boston. Here the requirements call for
much less in the way of actual area
and details of equipment than was
true of the Brunswick Shoppe which
has just been described, for in the
shop which is under discussion the
serving of luncheon and tea is either
not done at all or else is of much less
importance than the sale of candy
and the serving of the usual soda and
ices. The floors are of tile of plain
colors in which are set inserts of blue,

green and black. Walls are of
scoured plaster having a slightly
roughened surface.

Throughout this candy shop the
woodwork of various kinds—wains
coting, counters, tables and chairs,

together with built-in show cases,

benches and other details—is of
wood painted, with certain panels
and other details polychromed in
borders, swags or other motifs which
seem to be in harmony with the

generally Italian spirit of the setting.

Against the painted plaster walls
have been hung two modern Flemish
tapestries in the soft greens and
wood colors in which such tapestries
are usually woven, and above the
soda fountain and counter, serving
to emphasize the decorative impor
tance of what is the chief feature, is a
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pleasing disposition of cut mirrors between columns
which support a circular pediment in renaissance
fashion. Added interest is conferred by the use of
wrought iron lighting fitments, either suspended
from the ceiling or fixed to the walls and having
shades of decorated parchment to temper the

brilliance of the electric lights. An examination of
the floor plans of this shop will show that advantage
has been taken of its corner location to arrange
show windows upon the entire frontage on Beacon
street and upon a part of that on Center street,

while in the remainder of the wall space upon the
side street are windows which light that portion
of the shop where patrons are served at small
tables. The width of the shop near the main en
trance makes possible a built-in seat and several

small tables down the center which add to the
decorative interest of the shop and serve, at the
same time, the convenience of patrons.

The attractiveness of another candy and soda

shop, at 306 Boylston street, Boston, is due chiefly
to the excellent taste with which the designing of
the street front and the interior details have been
treated, and the good judgment with which fur

nish ngs have been designed and color combinations
selected. The front of the shop, as may be seen

from one of the illustrations, has been given a very
simple treatment in which marble, cast iron and

glass are the principal materials, with wood used
for doors. Within there exists sufficient well

lighted area to make possible a somewhat unusual
treatment, where in addition to the usual soda

fountain and candy counters considerable space
has been. arranged with tiny tables, seating two
or four, and a number of small alcoves or booths
which consist of built-in seats or settles at the

sides of small stationary tables which suggest the

small “breakfast alcoves" which have become

popular in city apartments and in small suburban
or country houses.

In this shop the wall surfaces have been painted
and then lined off with stone joints, the ceiling
being left plain. The floors are paved with heather
brown tile. Furniture, and the lower parts of such

stationary fittings as cases, and the front of the

soda fountain counter are of hard wood treated

with mouldings and painted designs in the style
of the Italian renaissance. Just back of the soda

Space for Patrons and Service Door to Candy Kitchen in Store at 306 Boylston Street
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fountain the wall treatment here takes the form
of mirrors arranged in small panels surrounded by
a painted frieze, pilasters and columns, and the
central feature is an arrangement of cut mirrors
surrounded by a broad border of painted decoration
over which is placed a semi-circular painted panel.
Parchment shades which are used to soften or tone
the light from various hanging lighting fixtures
suggest the design and repeat the colors used in the
painted renaissance panels upon the counter and
other stationary fittings. One minor detail, which
adds much to the interest of this candy shop when
seen from the sidewalk, is the use of black tiles,

having soft, dull surfaces and laid in dark gray
mortar, for the floors of the show windows. This
background aflords an excellent setting for the
various objects likely to be placed in the windows
of such a shop, a detail of considerable importance.

One of the illustrations shows the
entrance into the candy kitchen
which occupies, as shown upon the
floor plans, a large part of the space
at the back. Here have been ar
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Floor Plan 0! Candy Shop at Brookline

James Charles Flaherty, Architect

ranged the various utilities, steam kettles, bake
oven, gas range. mixing and moulding tables, and
numerous other details required, while a portion
of the area is arranged as pantry or serving rooms
for the washing of dishes, polishing of glass and

other uses connected with the work

1 of a shop of this kind. In the case
of the Brunswick Shoppe the service

‘i quarters are in connection with those
of the hotel of which this shop is a
part, and with that at Beacon and

""‘-":.'*-‘-'--'7- - ' '
Center streets, which is really not a' T“ "°°"

H luncheon room, and where the wares

VUT

I
Floor Plan of Brunswick Shoppe

tili sold are probably made elsewhere,

very little in the way of actual
service facilities is required.

Soda Fountain and Tea Room Beyond in the Brunswick Shoppe
Blackall, Clapp BL Whittemore, Architects



DECORATION 61 FURNITURE
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HE field of possibilities

I
of interior decoration is

constantly being widened

and enriched through the untir
ing efforts of manufacturers who
have developed highly special

ized departments of design. Here
artists are creating new designs

in furniture and fabrics, often

adapting ideas and motifs from

museum pieces and good origi
nals in private collections.

Probably as never before,

there exists a demand on the

part of the American public for

better artistic expression in the

elements and materials which
make up a home, even of the

moderate cost type. The wide

spread nature of this demand

has been noticeable in its influ
ence on domestic architecture
of medium cost, where be

fore much that constituted good

design and good taste was con

fined to the more expensive

homes. Thus it is that the

proportion of well designed

Photographs reproduced in this article
by courtesy of Cheney Bros.

Japanese Brocade Available in Several
Color Combinations

dwellings of average cost has

greatly increased in the past
few years.

This condition has created
at once a demand and a stead
ily developing market for well

designed furniture and fabrics.
It is for this reason that the

making of fine furniture and

accurately designed decorative
materials has passed from the

workshops and hand looms of
the craftsmen to the great facto
ries and intricate, power-driven
looms which without sacrifice
of artistic merit place within
the reach of many, products
for artistic home making which
before constituted the posses
sions of only the few.

It is evident, therefore, that
the efforts of a large number of

designers working in the indus
tries producing decorative ma
terials must result in placing
on the market designs in deco
rative materials and good fur
niture, some of which are adap
tations and others direct copies
from originals developed in the

Chinese Brocade with “Cycle of the Lotus,” Flying Fish and Phoenix Motifs of Chien Lung Period

Medallion reproduced from rare embroidery in the Metropoli an Museum of Art

143
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Printed Silk Fabric Depicting Mi-careme Festival Scenes in Paris

various artistic periods of older countries. No
where, perhaps, is this condition more evident than

in the class of materials used for draperies and drap
ery linings. wall hangings and panels, furniture
coverings and other upholstery uses.

It is a recognized fact that hangings. wall cover

ings and carefully selected upholstering serve in

large measure toward the furnishing of a room,

particularly in these days when simplicity is the

rule rather than the exception. and rooms are not

filled with large quantities of furniture. just be

cause the modern home is no longer crowded with
a variety of objects, it becomes more than ever

important that what furnishings there are shall be

exactly what are required for the correct expression
of the character of the interior.

It is evident, therefore, that architects who in
clude in their work the planning of interiors are
interested in following the development in the pro
duction of decorative fabrics, and from time to
time in this Department suggestions will be given
of available designs which seem particularly fitted
for decorative schemes, and not only for large
dwellings, but for moderate cost homes.

We present illustrations of a number of decora
tive fabrics in silk, and as it is impossible to show

III \~._~..u-WI
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East Indian Settings Furnish Design for Silk of Oriental Character
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Motifs from Spain and the Mediterranean in a Drop Pattern Arrangement for Silk

them in color. brief descriptions of several are

given which may suggest uses for them.
Two brocade designs, one Chinese and one Jap

anese, are shown on the first of these pages. Both
carry conventionalized figures and are based on
various oriental motifs such as the Cycle of the
Lotus, the Flying Fish and the Imperial Phoenix,
as shown in the Chinese design.

On other pages four types of fabric design are

presented, the first representing Paris in the mid
lenten or mi-careme festival season. The Cathe
dral of Notre Dame is to be noted in the back

ground. The figures in the floats are the king and

queen of the carnival. Under the trees. which rep

resent the gardens of Luxembourg, are two cos

tumed figures of the period of Louis XV.
Another design is Spanish in character, showing

various typical diversions of the Spaniards. Thus
the dominant scene is the bull ring, showing the

maladore with red cloak in hand and sword up

raised. To the right of this appears the garden

of Granada with a troubadour playing a Spanish
guitar to his lady on the steps above. Farther
to the right is a gipsy girl dancing and playing a

tambourine. To the left of the bull ring one catches

a glimpse of the Mediterranean with Gibraltar

Textile Print Inspired by Work of _]ap1neseArtists Showing Familiar Features
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in the distance, while above are two girls dancing
the fandango. Another detail of the design sug
gests the garden of Granada by moonlight, and an
other little scene depicts a weary traveler on a

burro approaching a wayside inn.
Two characteristic designs which express the

warmth and richness of oriental life are to be found
in the fabrics pictured on still another page. One
of these portrays life in Buddhist India. The Taj
Mahal is in the center of the design, and before it
runs the River Ganges on which native boats drift
leisurely. A typical Maharaja, under a jeweled
canopy, is being entertained by a dancing girl.
Here are to be found the five dancers of the royal
festival dance of Siam, and across the river is to
be noted a famous jaganath Temple. Elephants
in gorgeous trappings travel toward the great
temple, and opposite an intricately carved stone
temple gate the fakir is charming two cobras by
means of his musical pipe.

Another interesting fabric of oriental design is

conceived and executed in the manner of the jap
anese wood block artists. The composition and
the characteristic brush strokes of the masters of
Japanese art have been followed carefully through
out the design, and empaneled signatures of six of
Japan's great artists are incorporated as part of
the decorative scheme. Fujiyama, as usual, is in

evidence and the bamboo, cherry tree, bridge and

Japanese ladies have been used to create an un
usually interesting fabric design.

It is usual, when a reproduction is made of an

old fabric of any period, or when an entirely new

design is used, to produce the material in a line of
quite a comprehensive variety of colors and color
combinations, and this of course adds immensely

to the possibilities which any given design may pos

sess for the interior decorator, for these colors and
combinations are chosen with reference to their
suitability no less than to their practical use.

Mural Decoration by the Late Howard Cushing in Oval Room, House or Mrs. Willard D. Straight, New York
Woodwork of bright canary yellow and mantel of yellow Sienfia and white marble. Delano Gt Aldrich, Architects
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Have We Reached the Turning> Point?

least during the past few months business has
been very slow in the offices of most architects.

Immediately after the close of the war almost every
office was busy, but since the sharp decline in the
volume of construction, the on y offices which have
been busy are those which specialize in institu
tional buildings or which may be completing certain
large projects begun some time ago.

In the average large office, and probably down
to the smaller offices, there are employed today

approximately one-third the number of draftsmen
who a year or more ago were kept busy. The sud
denness with which this change took place may be

traced to the same general conditions which caused
a rapid price deflation in many industrial and
commercial lines.

Prices Breaking Downward

The public, having experienced a sharp break
downward in commodity prices, has been eagerly
watching the building material and labor markets,

expecting a somewhat similar break which might
tend to reduce construction costs. The fact that
lumber prices have been so materially reduced has
done much to encourage this viewpoint and, in a
measure, has done a little to encourage construction.

There are, of course, diverging opinions regard
ing the possibility of a noticeable drop in the cost
of other building materials during the next year.
A study of relative costs, taken from recent figures
in various sections of the country, shows that there
has been an approximate decrease in construction
costs of 20 per cent from the peak. Manufacturers
of various classes of building materials, who have
been interviewed in collecting data for this article,
claim that any further sizable reduction in prices
cannot be expected, at least until labor and trans
portation costs are decreased materially. There
are several conditions which would seem to sub
stantiate these statements.

In the first place it is apparent, by the very nature
of the business, that there are not on hand exten
sive stocks of materials. The production of building
material has always been maintained to meet the
demand and there have been very few periods of
over-production in this field. Consequently, it may
readily be seen that this is no time to expect sharp
price declines on account of over-production.

Unqucstionably, the public is still looking for this

IT
is impossible to disguise the fact that at decrease in prices. During the month of March a

questionnaire was circulated through the pages of
The Builders‘ Journal in an endeavor to obtain first

hand information from builders and material dealers

in various sections of the country. The questions

which were asked may thus be briefly outlined:
1. Do you anticipate activity in home and mod

erate cost building in your locality n 1921?

2. Is it difficult to obtain building loan and mort

gage money locally?
3. Is there a dwelling shortage in your locality?
4. If building is “slow,"—why?
Replies to this questionnaire were received from

every section of the country, and these answers

probably represent the consensus of opinion:
1. Some building activity expected, but definite

activity seems certain by the fall of 1921.

2. Less diflicult to obtain mortgage money now

than it has been.
3. There is a very definite dwelling shortage in

most localities.
4. Local building is “slow" because the public is

still waiting for a further decrease in material
and labor costs. There is every reason for
labor to accede to wage reductions. There is

a decided increase in the efliciency of building
labor and a noticeable return to the building
industries of workmen who have been engaged

during previous years in other work.

' For further substantiation of this condition we

may t_urn to the interesting nation-wide survey just
made by The Fidelity and Deposit Company of
Maryland. This is the second survey of this nature

which has been made by this large financial insti
tution, and from it we have selected certain points
which are of direct interest in connection with the

building activity:
1. There have been appreciable wage reductions

in the building industry in these sections of the

country:
New York district,
Pennsylvania district,

South Atlantic district,
East-South Central dis

trict,
West-South Central dis

trict,
Indiana, Michigan,Wis- Western Mountain dis

consin and trict,
West-North Cen- Pacific district.
tral district,
It may be noted that these reductions have been

Ohio district,
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largely forced through by building trades employers.
2. The productivity of labor per man in all in

dustry has increased since last September in

every section of the country.
3. (a) There is need for building construction in

the low priced dwelling class in every section
of the country.

(b) A demand exists for high grade dwelling
and apartment buildings in all but the
South Central and Western Mountain
districts.

(c) Factories and warehouses are needed in

New England.

((1) For office and store buildings there is

strong demand on the Pacific Coast.
4. Sentiment is not favorable toward building

operations, at present costs, in any section of
the country.

5. Savings accounts have increased throughout
the Northeastern and North Central states

and in California. In other sections of the

country, particularly throughout the South,
the total of savings has decreased.

6. This survey shows no noticeable movement of
men back to the farms from industries, which

would indicate the existence of a continued

pressure of the housing shortage.
7. The chief local questions in practically every

community seem to be taxation and housing

shortage. The principal national questions, as

reported from each section, are taxation, tariff
and peace settlement.

This survey has been analyzed by the Hon.
David F. Houston, from whom we quote: "The
country has successfully borne the strain caused

by a most notable drop in prices, particularly of a

vast volume of raw materials, and has weathered a

trying period of liquidation. The demand for fin

ished products has not developed to the point where

our factories feel justified in taking the requisite

quantity of our surplus raw materials to furnish the

necessary relief to their producers; but there are

some indications of a change in this direction.
Business men realize that forced action, based on

artificial optimism, may lead to unfortunate results

and produce further embarrassment. The foreign

situation has not shown the expected improvement,

and continued difliculties are experienced in dis

covering effective European markets for our com

modities.
“Certain favorable conditions are indicated in

this survey. The cost of living has appreciably
diminished. Building operations in a number of dis
tricts tend to increase in number. There have recently

een no strikes of consequence and greater produc
tivity of labor per man is reported from all districts.
Raw materials are plentiful, and physical transpor
tation conditions are good. There have been no

business failures of any importance. The crop out
look is satisfactory and the banking situation has

improved. It is believed that confidence in business
circles is slowly spreading, and that while there is

hesitancy the business men of the country are feel

ing their way with sound business caution, and the
country is working back toward a more stable
condition."

The present high cost of freight transportation
seriously aflects building costs, in that it is applied
from the time the material in raw form is shipped
to the factory, until it reaches its final destination
at the building. When we add to this the disturbed
condition of the labor market in the building field,
we have a situation which, though it may be plain
to those who take a professional or service interest
in construction, is not readily understood by the
building public.

We understand from unoflicial sources that this
question of railroad rates—both for passenger ser
vice and freight transportation—is to be taken up
seriously when congress convenes again, and that a
reduction in rates throughout may certainly be
expected. This condition cannot but reflect bene
ficially upon the building industry, and if it proves
to be sufliciently drastic must favorably aflect build ~

ing material costs. We may note here, however,

that a reduction of prices by manufacturers will not
be immediately felt, as it will be necessary for
dealers to get rid of any stocks which may be on
hand before this price reduction enters definitely
into the retail field. The survey referred to shows
that sharp reductions in wholesale prices of com
modities have not yet been entirely reflected
through similar reductions in retail prices.

The Question of Building Labor

It is apparent that labor in the building field is in
a state of unrest, which might well be expected when
the temporarily suspended law of supply and
demand begins to function, feebly at first but with
increased strength, as labor decentralizes from other
industries which have drawn it away from the
building field.

A brief analysis of this condition shows that many
good mechanics of the building trades are coming
back from the automobile plants and the war indus
tries, seeking again the work for which they were
originally trained. Viewing broadly the proposition
of labor in the building industry, it is questionable
whether any law except the economic law of supply
and demand will ever govern labor costs for an
extended period. The power of labor unions is
naturally greatest at the peak of demand, and
weakest in the valleys of building inactivity.

We hold here no brief against union labor, but
owing to the unfair application of the principles of
unionism, as aflecting the building industry during
the past five years, we are thoroughly committed
in our own minds to the open shop policy or to a
re-establishment of the functioning and require
ments of labor unions in this industry which will
recognize the diflerence in the productive value of
individuals—in other words, taking off the limita
tion of production so that every laborer shall be
worthy of his hire, and in turn shall receive proper
value for his services.
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In the foregoing paragraphs we have endeavored
to make clear some of the fundamental economic
conditions which bear upon the building situation
today. It would seem that a number of these per
plexing problems are reaching a point where it will
be possible to offer logical and practical solutions.
It is certain that conditions are not getting worse,

nor are we yet in a definitely quiet period. Having
recently visited the offices of many architects in the
East and Middle West, we find indications of in

creased business where, during the past few months,

there has been no interest on the part of clients, but
where now architects are reporting inquiries and, in

some cases, definite increase in the volume of work.
So it would seem that the first phase of returning

building activity is now opening up—~that is, the
period when prospective builders realize that there
is not much to gain by waiting, and those who are
in immediate need of buildings of various types are
now proceeding seriously to the business of plan
ning and construction. There is naturally a great
interest in new houses, but a still more definite inter
est is to be noted in the provision of schools, hospi
tals, and other institutional buildings, a condition
to be expected at this time.

Out of the maze of conflicting opinions there may
be gained these definite impressions:

1. That the year 1921 will show approximately
an average volume of building construction.

2. That money spent in this field will be princi
pally for buildings of the habitation class.

3. That there will be further progress toward
settlement of the labor question, and some

additional reduction of material prices which
will make the year 1922 an opening year of

sound activity in building construction.
4. That this period of activity, when it does open

up, will continue steadily for at least five years.

It must be realized, of course, that this is only an

expression of opinion, but as it is a reflection of the
best professional and public opinion it seems to be

about the most valuable forecast available at this
time.

It is certain that there will be during the next

year more recognition on the part of the federal

government of the problems and needs of the build
ing industry, which has definitely suffered under the

past administration. The country has apparently
passed the worst of its period of business depression,

and part of the program of reconstruction being

necessarily a program of building to meet building
shortages, all eyidence is favorable to the interests of
those engaged in any branch of the building con

struction industry.

A Country House Near Apelcloom, Holland

A. H. Wegerif, Architect



Results from Tax-Exemption‘

from taxation, entirely or in part, all resi

dential construction done during a period

of two years, has already shown definite results in

stimulating building activity. This is probably
the most practical measure toward this end that
has as yet been put into effect in the United States.

It is evident, therefore, that this question of tax

exemption should be given serious consideration in

every city and community where shortage exists.

Briefly, this ordinance, which is retroactive and

covers a period from April, 1920 to April, 1922,

exempts from real estate taxation for a period of
ten years 35,000 of the appraised valuation on any
individual dwelling, and $1,000 a room up to five

rooms on each apartment of multi-family dwellings.

In other words, on a dwelling with land that is

appraised for taxation at $8,000, taxes are to be

paid only on the balance of $3,000. The present

New York tax rate being $2.85, it may be seen that
this ordinance saves, per family housed, approxi

mately S142.50 a year, or $1,425 in ten years. This
is an actual saving which is negotiable from a real

estate viewpoint. On a two-family house the saving

would be twice as much,and similarly in buildings
containing more apartments the saving would in

crease, in accordance with the terms ofthe ordinance.

While this ordinance has been in effect only a

few weeks there are already in evidence a number

of interesting results. It may be noted first that
activity in the sale of improved realty has in

creased, a number of recently constructed apart
ment houses having already been sold under the

new cost-saving conditions created by this ordi
nance. Brokersin outlying districts of the city,
where land values are low, report a greatly increased
interest in purchase of vacant property for building
purposes. Naturally the effect of this exemption

will be most beneficial to the inexpensive type of
houses where relative proportion of exemption to

total appraised value is high. Thus on a dwelling
in the high land value districts, where the lot might
be appraised for $15,000 and the building for an

equal amount, the exemption would represent only
$5,000 on a $30,000 appraised value, or a tax-exemp

tion of approximately 17%. In the outlying resi

dential districts, where a $15,000 house might be

built on a lot worth $3,000, the tax-exemption

would be approximately 30%. Similarly, in the low

cost district a house costing $7,000 might be erected

on land worth $1,500 and the appraised valuation
here, based on present appraisal methods, would
probably be about $5,000, which would make this

house exempt from taxes for a period of ten years.

The result of this condition is already reflected
in architects’ offices, particularly in Brooklyn and

other districts where land values are not high.
Several speculative housing operations which have
been in abeyance are now proceeding.

Q

RECENT New York ordinance exempting Walter Stabler, Comptroller of the Metropoli
tan Life Insurance Company, at a recent meeting
of the Board of Estimate of New York reported
that since the passage of the tax-exemption ordi
nance this company had loaned over $2,000,000 to
builders of five-story apartments of the walk-up
type, and that he considers the ordinance responsi
ble for a great deal of building activity.

It is interesting to note that the definite eflect
of this ordinance is being felt exactly where the
housing shortage is greatest, that is, in the districts
available for the construction of moderate cost
dwellings and apartment houses. Evidently in the
outlying sections of other cities of the United
States, and in small cities and towns where the
housing shortage is acute, a tax-exemption measure
would go far toward encouraging home building.

Many of the savings banks and other loaning
institutions which have been approached for mort
gage money have been willing to loan, but restrict
their appraisals to the pre-war building valuations.
This is because they have been afraid of shrinkage
in the replacement costs of buildings. This tax
exemption measure, which has the effect of actually
reducing the cost of construction by amortizing
$1,400 per family back to the purchaser over a
period of ten years, naturally reduces this much of
the potential shrinkage in value, and should influ
ence the mortgage market toward a more liberal
appraisal and toward the encouragement of build
ing by increasing the local volume of money avail
able for building and for permanent loans on
structures for dwellings.

Builders, architects, real estate operators and
others interested in stimulating local activity
should, therefore, give serious consideration to this
important action in New York, and realizing its
results should make a definite eflort to bring about
some form of tax-exemption elsewhere. It is true
that strong opposition has been brought to bear
on this measure and that several arguments have
been advanced, some being in the interests of
property owners who are not in the exemption
class—in other words, those who own buildings
constructed before the tax-exemption period.

From the viewpoint of the municipality there is
nothing to lose and much to gain by limited tax

exemption of this type. Practically all dwellings
constructed because of an inducement of this nature
will pay taxes on the amount of appraisal in excess

of the exemption, and there will also be an incre

ment in the value of land in districts in which these

houses are constructed which will reflect favorably
on the income of the city because of an increase in
taxable values. But more important than this is
the fact that through this means the housing short
age may be somewhat relieved and considerable
sound activity developed in the building material
and building labor markets.
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A Small House at Yonkers, N. Y.
ARNO KOLBE, ARCHITECT AND OWNER
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EDITO P\IAL COMMENT
CALDER COMMITTEE REPORT

THE results of the hearings and investigations,
conducted over a period of many months in

different sections of the country, by the United
States Senate Committee on Reconstruction and
Production is now made available to the public.
The Committee, owing to its government appoint
ment, had the opportunity of digging deeply into
the many conditions that have operated to retard
construction, particularly the building of homes,

on which the Committee's work was chiefly
centered.

Houses will not be built in any appreciable num
bers until the public has‘ become satisfied that
material prices and wage rates have reached a rea
sonable basis and that investment will not be
jeopardized by falling realty values. This is the
chief obstacle to construction,

and it will not be removed by in

vestigations, conferences or gov

ernment fiat. Aside from this
there are, of course, a number of ,

influences at work that have

served to make construction
difiicult, even granted that its
cost was not the deterrent
factor.

Chief among the conditions ,

which have been found to work ,

to the disadvantage of building
is the question of credit. On this

the report says: “The history of

the past two years shows that
enterprises producing luxuries

and consumable goods have

promised greater profit than

have enterprises providing hous

ing, transportation or the devel

opment of national resources.
“Loans have been available

to make possible the hoarding
and maintenance of high prices ‘

of sugar, cotton, wool, hides,
‘ OH We must__

foodstuffs, etc., and this has re- , Shake the dust,
sulted in maintaining the cost of }
living at an artificial level in de- .

fiance of the law of supply and

demand. . . . The paradox has

been that money has not been

loaned for building because the

cost of building has been too high

but money which has been

loaned for trading in commodi

ties has so increased the cost

of living that the cost of build- .

ing has increased." 1
The other recommendations

deal chiefly with matters of taxa- 1

Made me mad—
Same time sad,

Didn't you see—
Vi/hat the key

Must I shake?

We must think—
Not just blink,

\Ne must act—
That's a fact!

l Public thought—
Can't be bought,

Am I right?——
Then let's fight,

\Vho will stay?
Join the fray!

l

l
‘

Be not slow——
l ‘Ne will show
l

l
l
l

And its name—
Borne by Fame,

1

Can't you wake?—

5

THE MISPLACED KEYSTONE‘
By ERNEST O. Bosrnon, Architect

Inspired by the cartoonist’s conception
of where the A. I. A. belongs in the build
ing industry as illustrated in THE ARCHI
TECTURAL Forum of February, 1921.

ONE fell glance—
Just by chance,

Made me want to hop and prance.

To think that it could be so bad.

Of the arch was now to be?

Must the very arch stones quake?

And not only splatter ink.

\Vith all wisdom, speed and tact.

Should be moulded as it ought.

Ere the very brain cells rust.

That which we believe a slight.

It will be a battle gay.

Where the key should really go.

Shall be classed with Art again.

‘This poem, as printed, is much abbre
viated from the original.

2H

tion and would react only slightly on new construc
tion, with the exception of the provision for the

exemption from taxation on interest of mortgage
loans not exceeding $40,000 when such loans are
held by individuals.

The sum total of the Committee's efforts, if
enacted into legislation will, it is seen, help but
little in supplying the houses that are so badly
needed. They will tend, of course, to reduce the

cost of financing and other promotion expenses, but
these items are but a small part of the cost of con

struction and the major items—materials, trans
portation, wages and efliciency of labor—must
remain to be worked out in accordance with the law
of supply and demand.

This is rapidly taking place and is already show

ing its effect in growing construction activity. To
quote from the report,—"When the commodity

index figure of wholesale prices of
building materials approximates
that of general commodities,
there can be little reason to fear
loss in investment in building
through future lower replace
ment values, and because of the
accumulated demand for struc
tures of all sorts, building mate
rials will be safe if they reach
such a level in the near future."

Following the release of re
strictions by the government on
material costs, the wholesale in
dex figure reached the point of
256 in November, 1919 as com
pared with 100, the base in 1914.
This rise was, however, more
gradual than that of general
commodities because they had
already reached the point of
207 in November, 1918. May,
1920 saw both reach their maxi
mum level, building materials
being 341 and general commodi
ties 272. At the end of
January, 1921 building materials
stood at 239 and general com

‘ modities at 177.

The divergence between the
figures is, therefore, constantly
growing less and with the rapid
fall of the last several months,
which has probably not been
recorded in any other similar
period of economic history,

'
building materials may very
soon be expected to reach a level
which will provide a stabilized

V basis for the resumption of con
1 struction of all kinds.
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country is in the midst of great economic

difliculties. Itis but natural that these dif
ficulties should be reflected in the practice of archi

tecture, which is dependent in an almost complete

measure upon business prosperity. Dissatisfaction
with present conditions is to be expected, and much

straining and pulling are evident in an attempt to

give artificial impetus to the process of settlement,

which can only work out gradually in accordance

with economic laws. The result is a confusion of
ideas, a tendency to follow bypaths that ofler

tempting prospects; a questioning of the soundness

of principles previously accepted as fundamental;
all ending in obscuring the main goal——-which must

be kept in clearer sight today than ever before.

Such is the condition in a great majority of human
activities; such is the condition within the archi

tectural profession as it was represented by more

than 200 delegates at the national convention

of the American Institute of Architects.
What is the work of the architectural profession?

What are its obligations to client, public and self ?

What is its goal, and how is it to be gained? \/Vhat

is the Institute? What are its duties to the public
and the architect? These questions and many

others are suggested by the proceedings of the con

vention. They remain undetermined, and there

are as many opinions expressed and inferred as

there are answers.

The convention consumed the time allotted to it;
the delegates gave varying degrees of attention;
those with special suggestions and recommenda

tions from their local chapters presented them;

they were considered in correct parliamentary form,

but what does an analysis of the work accomplished

show? Have architects, the country over, a clearer

idea of their professional duty? Have they been

given the feeling of renewed confidence and courage

to attack their problems in a vigorous, straight
forward way? The answer must be no. The op

portunity to make this possible was present;

delegates from every section of the country were

in attendance, fresh from actual contact with
today's conflicting conditions; but the will, ma

THE
commercial and business structure of our chinery or whatever is necessary to bring con

structive ideas from such an assembly, was lacking.
VVhy does such a condition exist? There is one

outstanding reason—conservatism of the most
deadening variety. The world is entering a period
probably greater in potential influence than any
previously recorded in history. It is to be a period
of great economic development, in which material
resources, executive and keen professional ability
will be highly important factors. Will conservatism
supply the energy and power to cope with forces of
this character? Conservatism is satisfaction with
conditions as they are ; it providesa comfortable prop
in the way of precedent on which to lean when con
ditions requiring a decision arise. It is a safe and
comfortable path to follow in normal times, but it
is diflicult to associate it with progress, and progress
is the keynote today. Conservatism will not furnish
the answer to questions arising now, nor those
that will arise in the next decade. The professional
body, business association or individual lacking the
courage to solve today's problems in the light of
today's conditions, will fail.

Individual architects, to a large number, can be
named who are meeting present problems in a

manner that commands the utmost respect and
admiration. But must the Institute lag behind in
the path blazed by the individual practitioner?
The Institute should represent the collective ideas
of the progressive leaders in the profession; it
should not be relegated to a position of following
on the heels of progress. It should and must lead!
Otherwise the burden of doing the work for which
the Institute is organized falls on the individual or
small group of constructive thinkers. The indi
vidual can and will assume the burden; he will
make his own decisions that seem best in the
light of local conditions. But is this policy going
to strengthen the Institute? The great mass of
architects look to the Institute as their guide
their inspiration. If the Institute has not the cour
age to fill this role, its usefulness as an aid to the
practicing architect is greatly impaired.

Of what particular interest, therefore, is a chron
ological review of the convention proceedings?
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There is little to record that may be described as
actual progress; a resume of almost any previous
convention would serve nearly as well. The ancient

topics of competitions, architectural education and

improvement of public taste were given their usual

prominence; similar proposals were made and
similar resolutions passed as in previous years.
On the other hand, topics of vital, current interest
are limited in debate, and in the end generally
referred to the Board of Directors, which always
genially accepts, for consideration or burial, any
proposals too weighty for the delegates to discuss
to a conclusion.

We will take this occasion to point out a =few. of

the opportunities the Institute should seize to

build up a professional society with which it will be

necessary and desirable for every capable architect

to associate himself. It is not our purpose to in

dulge in captious criticism, rather is it to exercise

our editorial function—to hold the mirror, as it
were, so that some observations may be expressed
that, in the nature of things, are not so easily

evident to those within the organization.
VVe have said that the proceedings of the conven

tion suggest the question, “What is the Institute"?
The founders of the Institute organized themselves

to uphold and improve the standard of architecture
as a fine art, and to aid themselves and other archi

tects in developing a professional pursuit on a high
ethical plane with intelligent and capable service

to the public.
If any one characteristic of the convention were

to be singled out as indicating the trend of thought
today it would be the desire for power and the

recognition of its possession, on the part of the

public. This in itself is not to be criticised in an

organization where power is used in furthering
public service, but the Institute appears somewhat

impatient over the comparatively slow process by

which public recognition is acquired, and there are

consequently definite tendencies of a desire to force

more speedy recognition. This is
,

we think,
frankly a mistake. Recognition will come in full
measure to any individual or group that makes a

sincere effort to deserve it, and any attempts to

secure it otherwise are likely to result in retarding

the movement.
We fear that some of the fundamental purposes

for which the Institute was organized are being lost

sight of, due undoubtedly to the disturbed economic

conditions under which we labor today. Thus the

Institute in some of its own activities, and in its

endorsement of other activities inaugurated by
groups of its members, is becoming involved in

ventures which are purely of a business nature.

Business ventures may, of course, be perfectly

honorable and legitimate, but in the very nature

of things they entail the adoption of policies which
cannot always be found compatible with the basic

reasons underlying the existence of a professional

body founded for the improvement of its members

and the upbuilding of an art.

We refer particularly to the recent organization
to provide plans for small houses to people through
out the country, who, statistics seem to prove,
know little of the architect's work and seldom if

ever employ him in solving their modest problems.
For the past few years this problem has been both
ering certain men in the profession, perhaps
stimulated into crystallization by the experience
of many in war housing. There is a definite phase
of public service to the proposal that is most worthy
of support, but we feel that in response to this urge
a somewhat ill-considered program has been
definitely adopted. In short. the public service
-angle has been merged with.a plan which-is purely
business——with stockholders, subsidiary corpora
tions, regional directors, a parent corporation and
all the paraphernalia that goes along with the
modern idea of “big business"—the whole given an
excellent assurance of business success by the en
dorsement of the American Institute of Architects.
The plan, carried to a logical and possible conclu
sion, means the control of a very large part of the
small and moderate cost work of the country by

a large national corporation, allocating work to
some nine regional subsidiary corporations. The
source of any art thus produced will be the corpora
tion, the individual designers who conceive the
plans being recognized only in the published lists
of stockho ding members.

Wholly aside from the theoretical propriety of
the Institute embracing activities of a business
nature, is the larger aspect-—the reaction on the
profession at large, and the eflect on the Institute
in its function of developing the smaller practitioner
to a point of high standards in both art and service.

We have, therefore, immediately a reversal of
policy. Architecture has always been considered a
personal art; it emanates from a designer who must
be an individual and should be an artist. Small
house architecture is, however, evidently an excep
tion—it can be produced by a corporation, and it is
claimed that the man who secures his modest
architectural service through the corporation will
gain a clear idea of the architect's function, and that
when he prospers and has need for a larger home
or a new business building, he will consult an in
dividual practicing architect and employ him on
regularly accepted professional terms!

The psychology does not seem quite clear. He
will more probably consult the architectural corpo
ration, and if it is not in a position to render him
service he will be inclined to question the discrim
ination. He has been educated to stock architec
tural service, over the counter, and will search out
some other corporation or service that has no
limitations.

The housing bureaus are definitely in the “stock
plan business." They undoubtedly will provide
more complete service, and probably a better grade
of design than existing agencies, but the success of
the movement depends entirely on business con
siderations—involving extensive publicity. This
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pating the view from the air.
Pb0!Ogn1P/H’bycourtesy0] theU. S. ArmyAir Senice



156 May, 1921THE ARCHITECTURAL FORUM

will be possible only by the aid of large capital,
which obviously the return from sales of plans will
not provide. Arrangements with building material
manufacturers, who have large distributing chan
nels, therefore become necessary. They will be

actuated by either the aid the plans will afford
them in merchandising their products or the pos
sible direct return from sales of the plans them
selves. The architects making up the personnel of

the various bureaus, and incidentally the Institute
through its endorsement, thus become definitely
allied with a commercial enterprise which is a de

parture from purely professional grounds.
Another phase which is of concern to the Insti

tute, is the reaction upon it of large numbers of

young men in the profession who are dependent for
the start of professional careers on just such work
as these corporations will take care of. These

young men, on the whole, are doing creditable
work. Each in his small sphere of influence is

spreading the gospel of better architecture and,

furthermore, he s creating a visible expression of
the real service of the architect——the work of an

individual designer who s able to interpret the

owner’s needs into actual building form with
some degree of taste. While it is correctly con
tended that this plan service will reach people who,

because of remote locations, could not possibly
be served by architects, there is no means of con

fining the service to them and the plans will, in

perhaps larger degree, be used in the suburbs of

cities where innumerable young men are available
for architectural service. To develop an architec
tural practice is not an easy problem, and for many
it will not be made easier by a network of architec
tural corporations covering the country that pro
pose to supply “complete architectural serv ce” at
a price with which the individual architect cannot

possibly compete. -

W'e do not wish to underestimate the public
service which is the underlying principle of this

plan, but there are numberless ways in which this

angle could be approached whereby those now not

served by the profession could be given advice and

plans at low cost and the field which is now being
well served by the young architect would not be

jeopardized. The young man working earnestly
today is future timber for the architectural pro
fession and the Institute, and he should be accorded

every recognition and help; certainly no step
should be taken by the national organization that
might frustrate his efforts. The position of archi
tecture in small work is not fundamentally bad;
recent years have seen a tremendous advance in
the standards of taste of the small home builder,
for which the enthusiasm of individual architects
and the live influence of their work have been re

sponsible. This will steadily grow, and it is safe
to say that it will eventually build up a more
truthful and vigorous expression of America's
taste in home building than artificial and hurried
methods employed in corporate effort'could ever do.

One feature which was a departure from late con
vention precedent requires comment. This was the

provision of a place in the program for the dis
cussion of subjects pertaining to design, and judg
ing from the very full attendance these meetings
enjoyed, in contrast to those dealing with routine
matters, it would be distinctly worth while to con
tinue them in future conventions. An opportunity
was available, at the end of the lectures, for general
discussion which was widely participated in and
brought out points of decided interest and value.
Harvey W. Corbett, of Helmle & Corbett, lectured
upon the subject, “Planning High Buildings for
Narrow Streets," and illustrated his talk with
interesting slides of the newer tall buildings in New
York designed in accordance with the regulations
of the Zoning Law, which have been instrumental
in changing completely the principles of design of
office and other high buildings. The law, while not
perfect, is at least working to the advantage of
architecture, because it has forced the consideration
of the tall building in three dimensions instead of
the two dimensions of a street facade, and as a
result some very interesting solutions of the tall
building problem may be expected in New York.

Other illustrated talks were by George S. Howe
on “The Minor Architecture of France," and by
Charles Z. Klauder on “Recent American Collegiate
Architecture," which afforded very convincing
evidence of the high standard of design that has
come to characterize Amer can colleges. These
talks injected an element of inspiration that was
not lost on the delega es. They were particularly
of interest to architects from parts of the country
where large opportunities for architecture have not
yet been developed; through their membership in

the Institute these men could feel a definite contact
with the larger work and carry away with them a
determination to take the greatest advantage of the
opportunities that are afforded them.

This should be the keynote of all convention
work. The Institute must provide the inspiration
that will prompt the individual to makehis service
better from the angles of both design and business
service. Opportunity should be given for the dis
cussion of problems as they arise in practice, and
action looking to the formation of policies should
be taken at times when such action will be of most
benefit. There is too evident a reluctance to deal
with questions that require decisions; action is apt
to be postponed to a time when conditions may be
quite different and the decision of little value. The
Institute must come to the realization that in its
hands is placed the welfare of the architectural
profession. It should adopt a progressive, alert
policy that will establish it definitely as the leader
of the profession. This accomplished, its member
ship will grow; the satisfactory increase of 700 mem
bers this year will be repeated again and again
with little efi’ort; its influence will extend to ever}~
section of the country, and the power and recog
nition it desires will be forthcoming n full measure.
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Villas! of the Veneto

III. THE VILLA BERCHET, ON THE TERRAGLIO, NEAR MESTRE

By HAROLD DONALDSON EBERLEIN AND ROBERT B. C. M. CARRERE

concerned, is a thoroughly Palladianized
country. Probably nowhere else, either

within or outside of Italy, can a region be found in

which the dominating influence of one man is more

clearly to be traced in all the manifestations of

rural domestic architecture. _

It should not be inferred from this statement that
all the country houses that may lay claim to any
degree of architectural merit
were designed either by
Palladio or by those of his

contemporaries or successors

who closely followed his

manner or precepts. But
Palladio supplied the initial
impetus, under divers phases
of which villas continued

generally to be built for two
centuries afterwards and,

indeed, to some extent,

down to the present day.
Not a few of them show

sadly feeble and meager use

of Palladian principles, it is

true, but notwithstanding
their manifest shortcomings
one who is willing to analyze
their compositions may dis
cern back of it all a Pal
ladian concept.

In other words, Palladio
created the background,
and upon this background
his successors have wrought, sometimes well and

sometimes unsuccessfully, according to their lights
or according to the trend of current fashions.
The architects of the baroque age, with charac
teristic assurance, did whatsoever they listed, and

they embodied features of composition and
methods of detail that would have driven Pal
ladio, with his regard for archaeological rectitude,

to rage or despair.
But notwithstanding the florid creations of the

baroque architects and the elaborations of Count
Fregimelica, or those of his less gifted and less
known contemporaries, it is evident that one and
all followed along a well beaten path of which the
course had been determined by the original Pal
ladian trail. It matters not whether for examples
we turn to the lordly palace of the Pisani, at Stra,
or to the lesser villas, shooting boxes, and farm
houses along the Canale di Brenta; whether we

pursue our course along the Terragfio towards

THE
whole of the Veneto, so far as villas are

Andrea Palladio, 1508-1580

Treviso, or whether we search the country in the

directions of Castelfranco or Vicenza; whether we

scan structures that command admiration for their
excellence, or whether we contemplate architec

tural trivialities that disclose Palladianism run

to seed, more and more does the conviction force

itself upon the mind that Andrea Palladio laid the

broad foundations of a generic style, which those

whoxcame after him have modified in varying de

grees but have never wholly
obliterated. Consequently,
the inter-relationship of

'
rural architecture in the

Veneto is just as distinctly
and locally characteristic of

the region, and just as un
mistakable, as is the clearly
marked local relationship be

tween the villas of Tuscany.
To understand how it was

thus given to Palladio to lay
in the Veneto a comprehen
sive foundation for rural
architecture, a foundation
that served to influence pro

foundly its whole subse

quent development; how it
was that he was privileged
to chart, as it were, upon a

clean sheet, a course that his

successors found it expedi
ent, in the main, to fol
low, we must bear in mind

two controlling considera
tions. In the first place, the condition of the main

land in the Veneto, prior to the sixteenth century,
had not been such as to invite the establishment

of villas. Turmoil had prevailed almost without
cessation, and the territory had been sadly har

assed through the pillage and destruction atten

dant upon the strife of warring factions. Many of

the holdings of great monastic houses, in the pos
session or under the feudal protection of which

much of the land was formerly held, had been laid
in ruins, and for hundreds of years afterwards,

when fields were ploughed or foundations being

dug, it was no uncommon thing to uncover bits
of medizeval sculpture that had once graced build
ings thrown down in the ages of violence. Thus the

field was ready for the creation of an entirely fresh

villa tradition. In the second place, with the com

ing of more settled conditions across the lagoons,
and with the development of that wonderful sys
tem of canals that reclaimed large areas of fen

157



158 May, 1921THE ARCHITECTURAL FORUM

country, the Venetians turned their thoughts
thitherward and entered upon that course of build
ing which was to bring forth some of the stateliest
villas in all the north of Italy. To this experiment
in the establishment of villas they were impelled
not only by the invitation of a now secure and

peaceful countryside, but also by a freshly awak
ened passion for the enjoyment of nature's charms,

an impulse traceable to the all-pervading influence
of humanism. The same influence led them to
plant goodly groves and gardens where, in a con

genial and appropriate setting, they might re-enact
the polite and intellectual refinements of the Greek
Academy.

In their enthusiasm for the “new learning," and
prompted to imitate with a sort of amiable and
harmless pedantry the manners of the ancients,

the physical realization of their ideal demanded
two things. There must be parks and groves of
adequate size for entertaining, and the houses
themselves must be sufficient to accommodate
numerous guests and a retinue of servants. It was

customary for the guests to come and spend at least

Entrance on Long Facade of Sculpture Gallery

several days;often they remained longer. Hence
we find a series of salons and card rooms where,
in the evenings, the guests might move about
and divert themselves as their inclination led
them.

When we remember that ordinarily many of
these villas were occupied by the masters and their
friends during the autumn only (the bailiffs, gar
deners and contadini presiding there the rest of the
time), and that this brief occupancy was a season
devoted mainly to extensive entertaining, and enter
taining very often carried on in a somewhat osten
tatious way, we can understand the lack of a cer
tain domestic quality in these country houses.
That domestic quality they doubtless would have
had, at least to a far greater degree, if they had
been used as homes during a large part of the year.
A somewhat modified interior arrangement would
inevitably have obtained. As it was, the more
purely domestic qualifications did not loom with
large importance and, judged by the domestic
standards to which we are accustomed, they must
needs present a somewhat artificial and. at times.

stilted aspect to one in quest
of domestic values.

The gardens too, full of
delight and stately beauty
as they often were, reflected
the same underlying trend
of insistent formality. There
were long pleached walks,
great expanses of lawn, sys
tematically disposed ave
nues, imposing stretches of
well regulated woodland, fish

ponds and streams confined
within carefully ordered
bounds; casinos, grottoes,
urns and statuary, set to
terminate vistas, to yield a
note of contrast, or to give
due accent to some feature
of the gardening composi
tion. Order, the formal
massing of luxuriant foliage.
and the divers qualities of
leafage were the chief ele
ments of charm.

The flower garden was
often merely a utilitarian
adjunct to afford the requi
site supply of cut blooms
and was not, as it was in the
average Tuscan villa, a spot
of intimate delight. a veri
table outdoor living place
and inseparably associated
with the house itself, what
ever other features of more
extensive planting and gar
den layout there may have
been in addition.
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End Facadeof Minor East Wing

Such were the requirements of the clients for

whom Palladio and those who came after him were

called upon to design villas—a task thoroughly
congenial to the temperament and ideals of the

great architect, we may well believe, and no less

congenial to his successors. Without an adequate

understanding of these conditions, and of the com

parative permanence of the requirements which
made it possible for the Palladian traditiori to con

tinue with such vitality, we should be in danger of
misinterpreting all the villa architecture of the

Veneto. Having formed this concept of the mode

of life these villas were designed to accommodate,

we may now address ourselves to the Villa Berchet
in particular.

Though in general style quite representative of
what was best in the work of the later period, the
Villa Berchet is distinctly unusual in its plan, and
herein lies one element of special interest. By a

very irregular and asymmetrical scheme of mass

ing, the several continuous parts of the structure
are grouped about three sides of a large stone

paved cortile, while a part of its west side opens
out into another, smaller and narrower, that ex
tends bay-wise into the western block of buildings

and does duty as a flower garden.
Thus, in two respects, there is a

wide departure from the original
usage of Palladian tradition, in
the chain of which the Villa Ber
chet forms a late and exceptional
link. The plan, besides being

asymmetrical, is apparently more

or less fortuitous, and the cor

tile occurs as an integral feature

of the scheme.
A study of the plans of villas

designed by Palladio himself, and

a comparison of the majority of
those throughout the Veneto de

signed by his successors of vari
ous dates will show, for one thing,
a most punctilious adherence to
the principles of balance; when it
was found inexpedient or impos
sible to make the two correspond

ing parts of the plan on opposite
sides of the main axis exactly bal
ance each with the other in in
ternal arrangement, as was fre

quently the case, the exterior, at
least, exhibited a symmetrical
disposition of parts on each side
of the central features. It may
be observed that although Pal
ladio in designing villas time and
again made use of wings project
ing forward from the central
block of his composition, the
space partially enclosed in this
way could not strictly be called a

cortile in the sense usually con

veyed by that term, and it was his wont to plan the
main portion of the house as a solid block. The
great central hall or sala, which he customarily
employed, took its place, and this central hall——

according to Venetian use, lighted by massed win
dows at the ends, while the rooms opened from each
side, thus in effect serving in lieu of a cortile where

ground in the city was too precious to be given over
lavishly to open spaces was a local tradition
strongly enough established to induce later archi
tects to adhere to it.

The explanation of the fortuitous plan of the

Villa Berchet is probably to be found in successive

dates of construction, the formal front of the east

wing and the urn-topped pediment of the long block
at the back of the cortile being subsequently added

to bring this rambling assemblage of older build
ings into measurable conformity with the archi
tecture of the more studied west wing that abuts
on the highway. Be that as it may, both the com

position and the general aspect of the buildings
embody appreciable elements of charm, and al
though there is little in the plan, considered in de
tail, to commend it for modern adaptation, the
ensemble is not without considerable value.
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Agreeably to the custom of the country, the walls
are of brick coated over with stucco and the roofs
are of reddish tiles. The stucco, in this case, is of
a gray hue, the shutters are green, the vases adorn

ing the roof are of terra cotta painted the color of
the walls, and the empaneled bas-reliefs are painted
the same, thus bringing the building into color unity.

The treatment of the south and west fronts of

vl1_>._-.v_s_i. . _

Main Floor Plan

the main portions of the
house is interesting and in

genious; across each facade
there extends an order of

pilasters with the entab
lature interrupted by the
slightly recessed bays, so
that what are actually sec
tions of architrave, frieze
and bed-mould appear to be
imposts upon the capitals
of the pilasters. The vases

‘ ' upon the roof continue to

I carry the eye upward and

give sufficient vertical accent
to prevent the building from
appearing squat. Of course

the whole scheme simply ex

hibits the ultimate adapta
tion of structural members

to a purely decorative function and, according to
all puristic theories, it should be reckoned thor
oughly heterodox. Nevertheless, though theoret
ically indefensible, it is a clever bit of composition,
and an effect that has been so adroitly managed
once might well be repeated without anyone being
the worse for it.

The ruffled critic will find more consolation in

The South Facade of Sculpture Gallery
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contemplating the south end of the east wing—a
part of the house that has served by turns the pur
poses of billiard room and laundry—and still more
mental balm and delight in viewing the casino or
rotunda, the glistening white walls of which flash
out from the dense green of the long viale of over

arching limes. The garden setting corresponds, in
the main, to the general description of villa grounds
which has already been given. The casino once
faced upon a broad lawn, but during the recent war
this was ploughed up and planted in corn and has
not yet been restored to its original condition.

Many of the most interesting villas of the Veneto

escape the attention of students, or those in quest
of inspiration, by reason of their being far from the
beaten highways. These villas have been over
looked or else forgotten by the writers of guide
books or the authors of histories of art, and even
when their existence is known it is not always
possible to find them, because even in one Italian
province there may be several tiny hamlets hav

ing the same name. \Vriters on the villa archi
tecture of Italy are apt to devote their attention
to the more important examples, but the minor
villas stand in close artistic relationship to their
larger and more sumptuous neighbors, and prove

that large and small alike were often designed or
inspired by the great architects of the renaissance.

The architects of this period possessed in a high

degree the happy faculty of being able to provide
a setting both suitable and beautiful for the life

intended to be lived within their villas, whether
they were destined to be peopled with the brilliant
personages of an ecclesiastical court, with the splen
did members ofa patrician family, or by the humble
members of a contadini household, and the skill
and ingenuity with which they arranged or dis
posed their motifs results always in a wide variety
of picturesque compositions. Villas of a some

what minor class are often full of inspiration to
present-day architects, for Italian villas of not too

great size may well afford models upon which
modern country homes may be studied. Their
architects intended their villas to be lived in—to
be comfortable country houses—and they rarely
made the mistake of sacrificing convenience or
comfort to architectural interest or decorative
effect. Then, too, the materials with which they
built were such as might be had today in almost
any part of America—brick, for the most part,
stuccoed or merely whitewashed for exterior build
ing, and the simplest walls and woodwork within.

Sala Facade on Small Cortile
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<<Euclid Golf,” Cleveland, Ohio

HOWELL dz THOMAS, ARCHITECTS

By HOWARD DWIGHT SMITH

“Euclid Golf" might convey the idea of a

more or less interesting game with some form
of mathematics combined with the manipulation
of balls and clubs. To those who do know Cleve
land, with anything more than a mere superficial

acquaintanceship, however, the term has an entirely
different meaning. To them it signifies a district
centering about a wide curved boulevard, crossed
by a dozen or so winding streets of generous width,
an abundance of fine old trees and a sprinkling of
substantial houses which are, as suburban houses

go. quite likely in size and character. It is a resi

dential section which has established its high charac
ter as a community both from a civic and from an

architectural viewpoint, so that a discussion of it as

a real estate venture ceases to partake of the nature

of commercial advertising, and becomes an item of
news value and of common human interest.

There are examples of real estate development
where architectural ideals have been maintained,

but where financial success has been more or less

dubious. There are also examples, only too nu
merous, which have been of unqualified commercial

TO
one who does not know Cleveland, the term

\

success but which architecturally have left much
to be desired. Hardly a city of any size has not its
subdivided suburban districts. A few of these
stand out and are recognized among real estate
operators as most successful, for one reason or an
other; among these may be mentioned Forest Hills,
L. I., Roland Park in Baltimore, Shaker Heights
in Cleveland, and the Country Club district in
Kansas City.

The story of Euclid Golf really begins with an
interest taken by Mr. B. R. Deming of the develop
ing company in some residential work designed by
Howell & Thomas, in the vicinity of Newark, Ohio.
This interest led Mr. Deming to consult this firm
when he became charged with the task of subdivid
ing a portion of the old Euclid Golf tract. Business
and professional relations were based upon the real
estate man's confidence that his architects were
interested primarily in the expression of certain
practical and artistic ideals, and upon the archi
tects’ feeling of assurance that the expenditure of
funds in development and building would be gov
erned only by a reasonable desire to attain these
ideals without extravagance. Consequently, the
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First and Second Floor Plans. House of A. C. Ernst, Bq.

architects' services were sought in the formation of
the original general policies and in the discussion
of ideas and schemes. The Euclid Golf Allotment
is possessed of great natural beauty to begin with—
plenty of old trees, as these illustrations testify, and
of just sufficient variation of levels at its entrance
to set it well apart from the surrounding territory.
The layout of boulevards and drives has been made
with a view of making the most of these natural ad

vantages, and of providing sufficient variety of
streets and roads to give interest, but to avoid the
labyrinthine confusion which usually results from
an effort to give every thoroughfare in a new suburb
interest and individuality by devious windings.
The possibilities of the Euclid Golf site were studied
and the layout made accordingly, and the original
building restrictions were drawn up with a view to

establishing a censorship, which has usually been

regarded by real estate men as a doubtful propo

SCALE OF FEET

sition. Having deter
mined the most advan
tageous street locations,

this censorship has been

exercised on building op

erations to insure the

continuation of the poli
cies established.

House restrictions in

Euclid Golf vary accord

ing to locations. The
aim in establishing these

restrictions has been to
‘

keep'th'e"ch‘ai:ac‘ter of the

neighborhood up to the
highest standard, and
yet to have restrictions
that permit the kind of
development which in

creases land values. One
restriction provides that
“all houses built in Eu
clid Golf shall have plans
approved by the com

pany." In making this restriction the aim has been
to assist the home builder rather than to limit him.
Those who build good houses under these restric
tions, homes which are the result of study and care
ful thought, have some assurance that neighboring
houses will not only represent a certain minimum of
investment but will also harmonize with the es

tablished character of the streets and their general
setting. The sincerity and intelligence with which

this censorship or supervision is applied is the
measure of its success. Lax or biased application
of such a provision has spoiled the architectural
possibilities of more than one subdivided district.

The quality of service rendered by the general
study of the chief problems of the Allotment as a
whole may be well illustrated by the story of Mr.
Deming's own home. This house, which was pub
lished in THE FORUM for May, 1917 was built
from plans which were developed from some origi

,, curls
First and Second Floor Plans. House of W. R. Mitchell, Esq.
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nal studies made to show Mr. Deming that there
were some interesting architectural possibilities
even in a certain discarded strip at the entrance to
theAllotment——an irregular strip some 500 feet long,
not over 40 feet wide at its widest point, and drop
ping off from the boulevard into an abandoned
quarry. An interesting succession of rooms on
various levels, a small dam in the quarry rill, over

hanging bays and a long, narrow garden strip, with
an exterior dress of stone, stucco and half timber,

which combines some Tudor and some mediaeval
traditions of the north of France, have produced a
quaint continental charm which straightforward,
simpledomestic examples rarely possess. ’ ‘

The restrictions placed upon building in Euclid
Golf are perhaps no more rigid or stringent than
those in vogue in many other subdivided areas.
Valid restrictions, those which are incorporated
into contracts for the sale of lots, and which can be
properly enforced, are quite common. First and
foremost, a building line restriction is always recog
nized as necessary; a minimum cost restriction is

perhaps the next in importance. In some residen
tial sections there is an effort to restrict the charac
ter of buildings to single dwellings and to limit the
minimum of lot frontage for any building. Per
manent easements of certain widths on the sides
of lots permit the location of service lines elsewhere
than on the thoroughfares and prevent structures
being built up to the lot lines.

These restrictions are productive of much good.

They insure fundamental things to a community
and make investment reasonably stable, The ad
dition of a restriction which gives a real estate

company the censorship of any set of plans is of
doubtful value unless it is rigidly enforced, and un
less some carefully studied scheme guides all deci
sions in giving or withholding approval. A home
owner who has the minimum amount invested in
his property, in a modest but attractive cottage,
must be protected by the company in some way
from having an expensive, large sized structure
built on an adjoining lot, and this protection must
be forthcoming even at the risk of losing a valued

prospect. ‘-On' the other hand, one who‘ chooses to‘
build a large, expensive and attractive house on any
given lot should be protected from the minimum
price builder who might build on adjoining prop
erty. Then, too, certain restrictions which tend to

uniformity or harmony are of importance when

properly enforced. ‘The well known requirement of
a red roof at Forest Hills Gardens has produced a

uniformity of color which has not interfered in the

least with interesting variety of architecture. The
value of this particular restriction is emphasized by
the striking contrast with the nondescript character
of adjoining tracts, where less idealistic restrictions
have obtained. No such special restriction has been
attached to the sale of land in Euclid Golf, but
that requiring the approval of plans by the Allot
ment Company has been upon the advice of Messrs.
Howell & Thomas, who have been governed solely

.-
I
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House of W. R. Mitchell, Esq., Cleveland, Ohio
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by the thought of establishing harmony and reason
able variety in each of the particular localities.

At the risk of appearing arbitrary in the dictation
of style and character for any particular locality,
the B. R. Deming Company early in the develop
ment commissioned Howell & Thomas to design cer
tain houses for the purpose of setting standards for
various portions of the Allotment. VVe find, there
fore, in different sections, such houses as the large
Lutyens type of English house now owned by A. C.
Ernst on the large and important corner lot on the
Allotment at the junction of Fairmount boulevard
and Ardleigh drive, or the rambling New England
colonial frame for Mr. R. G. Pack on a 160-foot
inside frontage on Tudor drive. Houses of a

smaller type, such as the New England gambrel
roof cottage for \V. R. Mitchell on a 70-foot
inside lot on Woodmere drive set standards of

simplicity and excellence which can be pointed to
with reasonable pride.

The establishment of a style in any group of
houses, or in any group of buildings for that matter
in this day of eclecticism, is a difficult matter be
cause of the great allowable latitude. Ease and

TZNZN:'Kl‘M

FirstFloorPlan

House of Colonial Type, Known as“jShingled VI/estover?

facility of construction in any material with few
structural restrictions make it possible for us to
use exterior dress of almost any style regardless of
its significance, and regardless of the restrictions
which might have governed the original use of any
style. By way of illustration, let us consider a single
example of the influence of structural restriction on
the development of a style. In the Cotswold dis
trict in England, heavy local stone has been used
for walls and stone slabs for roofs for centuries.
The limit placed upon the lengths of roof timbers
to support the weight of these heavy roof slabs

placed a certain limit on the widths of rooms.

Present-day structural methods eliminate practi
cally all local restrictions, and this makes possible
the use of a variety of styles and a diversity of
character in any group of buildings which may be
fatal to its harmony and restfulness if not properly
controlled. Subdivision restrictions which permit
the erection of a frame colonial, a Tudor half timber,
an English stone and stucco, a Spanish type, a

Georgian and a mission style building on as many
adjoining 60-foot lots allow the violation of a prin
ciple of harmony which is just as valuable to the

orderly development of
a residential tract as is101920791335-—-=_-__a-G

SCI“ 0, Fm a uniform building line.
The setting of high
standards and the living
up to them are factors in
Euclid Golf’s success as
a high class residential
subdivision.

Consideration of some

V»
'

£000!1 of the group will help in
forming an opinion of the

SecondFloorPlan success of the work
from the architect's

T point of view. The»

house for Mr. Ernst
represents, perhaps, the
boldest financial venture
of the entire Allotment.
Here is a house covering
an area of approximately
3,500 square feet and
having a cubage of ap
proximately 135,000 cu

bic feet, exclusive of
garage, which was de

signed and fairly on to
ward completion before
a client entered into the
proposition. To many
practitioners the thought
of erecting a residence

of such proportions with
out the restraint or the
spur of a client would‘
seem like a bold venture
indeed.

U
of the individual houses.

In the house
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FirstFloorPlan

which now bears Mr. Ernst's name the architects

have produced an English manor house of the

Lutyens type. This style, if such it may be

called, represents the best contemporary domestic

work in England, possessing originality without
grotesqueness and quaintness without faddishness.

Here the gables and chimneys and bays are of
simple mass; the character of the random ashlar

stonework in the walls and the judicious use of cut

stone trim are distinctive.
Of only slightly lesser size is the house on Fair

mount boulevard at the corner of Woodmere drive,

now owned by Mr. Fred Nichols. This house,

built in 1916, is also of the Lutyens English type,

a continuation of the Tudor tradition. The house

is of stone, stucco and half timber and because of
its more developed planting it presents a more

intimately domestic appearance than the Ernst
residence. The plans of these two large houses are

somewhat similar in the arrangement of the en

trance features in secondary positions, and in the

emphasis of the intimacy between the living por

tions of the houses and the grounds about them.

The stonework of the Nichols residence is excellent,

warm in color and of fine texture. It is all local

material, having been taken from the excavation

of a sewer in an adjoining street. The half timber
work in this house is not as free in its treatment as

is characteristic of the original Tudor work. Per
haps here the restraining hand of economy has

played its part and forbidden the necessary carving

upon the verge boards of the gable, and denied the

accidental roughness to the vertical lines of half
timber.

A goodly number of stucco houses have been built

House of]. C. McNutt, Esq., Cleveland, Ohio

in Euclid Golf. Some are on frame with metal lath,
and some on hollow tile and brick. Four of these
houses are illustrated. That for Mr. C. A. Forster
in Delamere drive is built upon a plan with living
room and dining room disposed symmetrically about
a center hall, but with a living porch built into the
mass of the house on the living room side, which
throws the exterior entrance feature decidedly ofi
center. The inclusion of an upper story porch
within the mass ofa house, in some such fashion
as is here accomplished, solves reasonably well
one of the hardest problems in residence design—
that of locating the sleeping porch; only the difi‘i
culty of treating the broad openings of garage doors
as a part of any house design is as hard a problem
in modern residential work.

The high roof, the denticulated cornice and the
heavy stucco quoins, trim and belt course of the
residence of Mr. Thomas White in Delamere drive
give much the feeling of the minor French chateaux.
The interesting asymmetry of the lateral facade,
with its huge chimney, large stair window and
trellised entry porch, does not detract from the in
terest of the single axis of the narrow front which
faces directly on the street. The emphasis of this
narrowness toward the street is doubtless due to
the fact that the property has only a 75-foot
frontage.

In point of number, the examples of Georgian
and colonial houses by Howell & Thomas in Euclid
Golf exceed all other styles, and aside from the two
rather ambitious English examples already men
tioned these Georgian and colonial houses represent
the best of the entire interesting group. Four very
successful examples represent the colonial style
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SCLJ J? FEETbuilt in frame. One of these is known to the archi

tects and the Allotment Company as "Shingled
Westover." The architects have frankly appro
priated the design of the well known James River
mansion and translated it into frame and shingles,

using the exact composition and proportions with
a few minor changes in the main door, and adding
an interesting round cornered vestibule and a

porch at either end of the facade. The plan is that
of a real Georgian center hall house with the stairs

at the rear of the hall in a long straight flight to a

high landing and a short return to the second floor
|

level. The presence in any group of houses of so .

conservative and acceptable an architectural com

position as “Shingled \\'estover" gives a tone and

sets a standard of character which is beneficial to

any community.
The house for Mr. J. C. McNutt, Woodmere

drive, presents an interesting combination of plan

and elevation. It is of a plain, New England type
with narrow width siding and very thin mouldings,

as fine in detail as interior woodwork, which was

characteristic of the early New England houses.

The view from the front gives the impression of a

center hall type, with a bay window on either side

of the entrance door. The entrance from the street
is at one side of the house leaving the center door in

intimate relation to the open front lawn. A glance

at_the plan, however, shows that the center door and

one bay window belong to the living room and the

other bay window to the sun room—a most interest

ing use of a type elevation and a readjusted plan.

The house for Mr. R. VV. Vl/hite, Delamere drive, F,-mHm, phn

" (LN vuriwtr sw

is of that substantial Penn
sylvania ledge-rock colonial
that is set so close to the
ground that it looks as if it
had always been a part of
the 175-foot lot upon which
it is placed. It is the typi
cal center hall type, with
a projecting central door
hood so characteristic of
the middle states colonial
style.

If any choice can be
made between the house

for Mrs. W’. C. Scofield,
Fairmount boulevard and
Vl/’oodmere drive, and the
house for Mr. R. G. Pack
in Tudor drive, it might lie
with the latter because of
the very successful han
dling of a diflicult asym
metric composition. Here
is a building which includes
a sleeping porch within the
mass of the structure and
a facade which assembles

House of A. C, Blair, Esq , Cleveland, Ohio S€\’(.‘fl (llfl:€t'8I1t. types Of
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openings, including a door, a full
length stair landing window, a

triple window in the dining
room, a five-windowed living
room bay, three single bedroom
windows and open porch arches
as well. This composition de

pends for unity on the great
contrast of its whiteness with
the dark mass of foliage about
it, upon the skill with which

uniform scale has been main
tained, and upon its broad expanse of plain roof and

straight, continuous eaves. It is a most interesting

expression of an asymmetric plan. Another problem
in the arrangement of door and window openings

was met in the brick house of Mr. A. C. Blair.
Mrs. Scofield's house is the other extreme in its

symmetry and simplicity, its facade presenting only
two types of openings—-the entrance door and one

.5 IO 15
SCALI Oi‘ FEET

First and Second Floor Plans of House Shown Above

LIVING DOOM

First and Second Floor Plans of Hous: at Right

O 5 ID 15 IO 25———
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type of double hung, shuttered window. Like the
Pack house it benefits by the strong contrast be
tween its extremely white mass and the dark foliage
about it. The tree grouping about this house is
particularly happy and gives a setting quite be
fitting the conservative style of the house itself.
The shingles of the side walls are almost as heavy
as the hand-riven clapboards of New England.

The cornice overhang is gener
ous, the rafters are exposed, the
chimney whitewashed and the
well proportioned Doric portico
tells a story of colonial refine
ment which is interesting and
refreshing.

A number of small houses for
investment purposes have been
built in the colonial character in
parts of Euclid Golf. These are
moderate priced houses, but they
set a standard of excellence
worth living up to. and act as
an incentive to the home builder.
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An interesting problem confronted Euclid Golf
at the head of Tudor drive. The solution of this

problem may be taken as the typification of the
spirit which is back of Euclid Golf and which has
made it so successful. South of St. James parkway,
which forms the southern boundary line of the
major portion of the Allotment, there has sprung
up a poor class of investment houses built on irregu
lar shaped lots with no restrictions, and presenting
an unsightly vista from Tudor drive. The unre
stricted lots on the south side of St. James park
way were purchased and those directly at the head
of Tudor drive were combined to form the site for
a renting two-family house which is illustrated here.
The main feature of the front of this double house
is the three-arched loggia directly on the Tudor
drive axis. This loggia unifies an otherwise bifur
cated composition, and places an effective focal
point in a screen which protects the Euclid Golf
community from just the thing which it has sought
to eliminate within its own precincts. On the two

adjoining lots the architects, Messrs. Howell &
Thomas, have built two interesting little cottages,

‘models of modesty and economy, which add their
part to this protective screen about Euclid Golf.

FirstFloorPlan

The development of the suburban districts
throughout the country may be studied, and it will
be found that almost every subdivision which is

considered especially successful has been directed

by the ability and vision of one personality, which
has exercised control over its policies. From the

nature of things such a personality is not apt to be

the architect's, but in the most successful instances

the advice and service of architects have been im

portant factors in the achievement of results.

Architects may be regarded as necessary adjuncts,
or even as necessary evils, in many cases, but ex

perience with group projects, such as industrial
housing and also with larger developments, has

fully established the fact that the properly trained
architect may be confidently depended upon to pro
duce eminently satisfactory results in group or plot
planning, as well as in the actual building.

Too frequently the development of speculative
real estate is governed only by business expediency;

the results in Cleveland prove, however, that it _i
s

both good business and of tangible value to the

community for promoters to recognize the special

qualifications of the architect and accord him gen

erous and sympathetic co-operation in his work.

_ ‘ “~’—? 0 IL.‘ 1': 90 2:
co‘.mzru,l

SecondFloorPlan

Double House at Boundary of Allotment, on Axis of Tudor Drive
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Mural Painting for Minor Buildings

ITH considerable advantage to themselves

N 2
and to their clients, architects might well
give more consideration to the claims of

mural painting as a means of decoration. As ap
plied to domestic buildings, and in fact to moder
ate cost work of many kinds, mural painting offers

possibilities which are well worth encouragement.
Because in the past mural decoration in America
has been largely confined to use in public buildings,
we have perhaps come to regard it as a form of dec
oration which is suitable only for structures of a

monumental character. Many state capitols, court
houses, city halls and some churches possess mural

paintings, which attest the skill of our artists where
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large wall spaces afford fitting opportunity for por
traying historical events or allegorical episodes, in

ways which accord well with their architectural
surroundings, but this has resulted in a seemingly
prevalent belief that mural painting is an art which,

generally speaking, is above the heads of the people.
The minor villas, and even smaller houses, in

Italy present many striking instances where mural

painting, in some one of its manifold forms, con
stitutes almost the entire decoration. Many are
the airy loggias or halls where such decoration is

used, and where it still exists even after long

periods of neglect, and fortunately rather more
than a mere beginning has been made in the use

Breakfast Room Showing Panels “Spring. Summer, Autumn and Winter." Delano 8: Aldrich, Architects
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in America of this highly
architectural form of
decoration, which may
be adapted to the use of
interiors of divers kinds
and in keeping with
their architectural char
acter.

For breakfast rooms
and elsewhere, when
bright color notes pre
dominate, mural paint
ing in a high key may be
in order. Or again, the
mural decoration over
the mantel may be the
one necessary bright
color spot in the room.
Similarly, where the de
sired atmosphere is that
of quiet dignity, mural
paintings in subdued
key and conservative
design may be employed. Mural decoration offers
to the architect countless interesting possibilities of
expression in the decorating of interiors.
be noted also that the mural decoration is as much
a part of the interior architecture as mantels, fix

Overmantel at Greenwich House, by Eugene Savage

It may

tures and wall finish,
and the architect can,

by the employment of
simple mural decoration,
create an atmosphere
which will encourage
suitable furnishing.

It was recently sug
gested by Mr. Chester
H. Aldrich, that young
painters might well di
rect their study towards
that kind of technique
which makes the figure,

landscape or _ marine

composition so admira
bly suited to fiat wall
enrichment, instead of
joining the already swol

len ranks of the small
canvas colorists. Per
haps equally interest
ing, however, might be

the suggestion to architects of giving commissions

to competent mural painters, or of inducing their
clients to do so. Such encouragement as is now
being given to young sculptors would go far
toward bringing mural painting into recognition.

Foyer of Greenwich House, New York. Delano 8!.Aldrich, Architects
MuralDecorationsbyArthur Crisp
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Decorative Features in a Remodeled City House
DELANO 6¢ ALDRICH, ARCHITECTS

N planning alterations for residential buildings,I the ingenuity of the architect is often severely
taxed to meet the exacting conditions pre

sented by structures in which the principal lines
and proportions have already been established. Of
interest, therefore, are a few views of a remodeled
city house, in which unusually good interiors have
been developed under restricted conditions. It
may be noted that this was a five-story residence,

the architects’ problem being to add another floor,

and to develop a building containing three apart
ments of the duplex type.

The three illustrations which are included here

indicate the character of the results which may be
obtained by careful study on the part of the archi
tect. A living room, shown as remodeled, has a

deep cove at the ceiling with three penetrations on
each wall, giving so little plain surface in the center
as to appear like a groined barrel vault. This
treatment in natural gray plaster, besides sug

gesting a lower story height, accomplished a

stylistic background for a few choice examples of
Italian furniture and pictures. Slightly darker

than the walls, and of a warm tone, is the antique
stone mantel. A mellow light pervades the room

by way of five large windows hung with orange
Chinese silk in pleasing contrast to the somber

taupe of the chenille rug and upholstery velvet.

A bloom of age is present on the old walnut of
tables and chairs, while a subdued glint of old gold
or silver is barely apparent on portions of frames,

candlesticks and other accessory furnishings, add

ing a sparkle in the rich glow.
The octagonal breakfast room shown on page

173 is a unit of this suite and gives an idea of
the deviation from wall handling in other rooms
which is, however, in perfect harmony. An illus
tration of the treatment of the hall is given because

of its interesting arrangement. The method of
concealing the radiators under the windows in

this hall is particularly to be noted.
The demands of comfort met here can almost

invariably be reconciled with the requirements of
good taste, and a judicious arrangement will help
to give an effect of dignity and space, even where

little space actually exists.
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Detail of Entrance Hall in Remodeled House, New York
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T\WO VIEWS OF;LI\/ING ROOM IN REMODELED HOUSE, NEW YORK

DELANO 5: ALDRICH, ARCHITECTS
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The Central Manufacturing District, Chicago, Ill.
ARCHITECTURAL AND CONSTRUCTION FEATURESPART II.

By S. SCOTT JOY, ARCHITECT

the development of which was briefly
described in THE ARCHITECTURAL FORUM

for April, covers an area approximately one mile

square, in the center of which are the tower build
ing and the central heating and power plant. The
lower floors of the tower building are used for
offices of the District architect, contractors and the

construction accountant's staffs, while the upper
portion is used for the housing of two 250,000-gal
lon steel sprinkler tanks which feed the sprinkler
lines of all the buildings in this area, thereby
eliminating unsightly unenclosed sprinkler tanks
on individual buildings.

Adjoining this tower building is the central

heating and power plant of the District which
furnishes light, heat and power to the buildings,
paid for by the owners or tenants of the buildings
at a rate equal to that paid by consumers just out
side the District. The owners however, and ten

ants as well, are not continually annoyed with the

upkeep and necessary attention required for these

plants, and when such an inconvenience as a

shortage of coal, for example, occurs in other
portions of Chicago, such a need has probably been

foreseen by the District authorities and preventa
tive measures taken so that operation of their
businesses is not interfered with.

Buildings which are in the area known as the old
District, which adjoins the new, are provided with
their own individual heating and power plants,
but wherever possible towers enclosing the sprin
kler tanks are made an architectural feature of the

building without entailing a great amount of ex

pense. This supplies another means of avoiding
monotony of design. The future plans for this
District, and for others which are newly started,

are to establish central heating and power plants,

together with centrally located sprinkler tanks to

supply all the buildings in each District. This
decision was arrived at because of the efficient and

profitable operation of the plant in the new Dis
trict, which is to be a model for several others.

THE
new Central Manufacturing District, It is obvious to one who has visited the Central

Manufacturing District that there must be some
decided advantage in giving an architectural value
to buildings of the warehouse and manufacturing
types of which the District is chiefly composed.
Several important factors contribute toward the
maintenance of the architectural standard of all
District buildings. In the first place, the trustees
of the Central Manufacturing District, through
their industrial agent, request that this standard
not only be maintained but improved upon
where such improvement is in keeping with practi
cal and economical construction and design. The
owners are all high class manufacturers and men
who take pride in the exteriors as well as the
interiors of their buildings. They are appreciative
of the great undertaking which the Central
Manufacturing District has begun, and they
realize that unification and standardization of
their buildings obtain for them larger and better
structures than would be at all possible under
conditions where each owner demands a building
of a design which will suit his own individual
taste, regardless of its suitability for its surround
ings or of its relations to other buildings.

The architect maintains the architectural stand
ard of these buildings in his designs, and is materi
ally assisted by the high standard of building ideals
of both the trustees and the owners. The scheme
as originally conceived has been adhered to, and
the employment of one architect has made possible
unity of design without monotony. The trustees
of the District leave the designing of all buildings
to the architect, and it is mutually understood
that all new buildings will harmonize with the
style of architecture already established so that
the whole development, when completed, will be
distinctive and indicative of its purpose. The
manufacturers, upon becoming members of the
District, accept the general scheme as it has
already been established, and impose limitations
on the architect only as to the simplicity or elab
orateness of the architectural treatment, which,

177
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in the case of a manufacturer, may give to his
business some value in the way of publicity. Due
to the assistance of both the trustees and the
manufacturers, as outlined here, the architect is
given more or less of a free rein to keep his build
ings typical of the established style of architecture.

If these warehouses and manufacturing plants
were designed and built by individual architects
and contractors. in the usual manner, their archi
tectural treatment would show a greater increase
of cost over the usual factory design than would
be shown by the District buildings. The minimum
of cost, the efficient method and type of con
struction, and the high standard of architectural
treatment, all of which are constantly maintained,
are secured in the District through a well developed
system of operation. The trustees have confi
dence in the policy of employing one architect,
one general contractor and, for most trades, one
sub-contractor, to do all the work connected with
the District. These organizations, in turn, can
well afford to contract for this work on the basis
of a much smaller percentage of profit, knowing
that the volume of business will warrant such

Detail of Clock Tower Containing Offices

reduction in percentage, when accepting the job.
As in every other architectural design, the

handling of kinds and colors of materials plays
almost as important a part as architectural pro
portions in the design of these buildings. The
cream colored terra cotta, in contrast with the
dark red "Standard District Brick," is used to
accentuate the axes of pylons and piers. It is also

used for pier caps, and for the carrying through of
belt courses, cornices and copings. Polychrome
terra cotta is often used for the decoration of the
entrances to buildings. The concrete spandrels
are frequently painted dark green, which gives a

little color to the design and remedies the monot
ony of a motif too often repeated, besides introduc
ing a subordinate vertical motif to break up the
long horizontal lines. The same uses of terra
cotta and belt courses occur in practically all
buildings, even employing the same profiles of
mouldings. Variety is obtained by the different
proportions of the pylons and of the buildings
themselves, in the breaking up of the coping lines,
variety in the details of the ornamental features,
and in the treatment of the entrances.

There are just two types of con
struction used——heavy mill, and re
inforced concrete, both of which are
adapted to the use of buildings for
either factory or warehouse purposes.
In the case of a factory, part of the
building is often used for manufac
turing, and part for storage of the raw
materials or of the finished product.
The designing of these buildings, for
use in either of these two capacities,
permits the proper adjustment and
arrangement of the manufacturing
space and also provides for future ex

pansion, which important feature is

never neglected. A scheme is devel
oped for each client's entire property
so that the unit buildings of each may
be built as they are needed, and yet
at the same time adhere to and ad
vanee the scheme originally conceived.

Mill constructed buildings are usu
ally designed with bays 162416 for
laminated flooring for buildings hav
ing long, continuous runs of floor,
thereby eliminating all the cutting
possible. joists and heavy matched
and dressed flooring are used where
greater spans and lighter loads are
required. Both systems are estimated
on for each building, and that is
adopted which is the more economical
and best suits the given conditions.
Girders are always run the short
length of a building to permit their
erection and the complete framing
of the whole floor before the walls are
brought up.
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Reinforced concrete

buildings are designed

with bays as nearly
square as possible, usu

ally 20 feet each way,
for flat slab construc
tion. At the present
time when the costs
of construction of mill
buildings and buildings of
concrete are so nearly the
same, the concrete con
struction is invariably
used. It permits the light
to penetrate farther into
the interior of the build
ing, instead of being cut
-off by deep girders and
beams; it facilitates the
running of pipes and
shafting without hang
ing them so low that
they cut off the head
room; it gives the maxi
mum of height for stor
age purposes and makes
possible a decidedly low

Building for Troco-Nut Butter Company

designed,when necessary.
errateof insurance, even Speed of erection is
in buildings that are un- comm’ No“ one of the primary fac
sprinklered. ' ° tors in the construction

It is only in excep- of any building, and is
tional cases that manu- 5 insisted upon in build
facturers require larger

' '
Q ings erected by the Cen

bays than those just I
COOLER’ N02 tral Manufacturing Dis

mentioned in which IDADINC
A

trict. It furnishes not
cases the live loads are ‘SPACE

‘I .
2 only an inducement to

decreased and the bays I uczivmo E/smwnco L-DOM. E the prospective manu
increased in the direc- . . . . q 5 facturer

tl
tl

) begin
op{eration which allows the tion in is new pant

most practical and eco- °
FCMEO, 5;;

‘O " at the earliest possible
nomical use of the lum- , ,.,—,.,_fi,.,_ at moment, but it also
ber as applied to mill
buildings. In concrete
construction the bays
are usually large enough in all cases, but larger
bays are obtained where required by carrying the
walls and sash on a cantilevered slab projecting

4 feet beyond the outside line of columns which
gives 3 feet 8 inches of additional floor space in
these outside bays.

Account is taken of the requirements of different
kinds of manufacturing processes by variation
in the dimensions of the bays as described here,
and in the live loads to be imposed on the floors,

which loads range from 150 to 250 pounds. The
average load on most floors is 200 pounds. Eleva
tors and provisions for the accommodation of
machinery are all arranged to suit the require
ments of the manufacturer. These special arrange
ments are such that the buildings can be very
easily converted for the manufacture of products
other than those for which they were originally

Main Floor Plan
saves for the District the
loss of rentals, thereby

again giving the District
use of its capital for immediate reinvestment.

Within the last year contracts have been closed
on the afternoon of one day, and on the next
morning the steam shovels would be excavating
for the basement of the new building; on the second
day correct excavation plans would be furnished
the contractor, and on the fourth day the foun
dation plans would be in readiness. While the
work is being gotten out by the contractor,
according to the information he then has available,
the architect completes the plans and these, to

gether with the necessary specifications and de
tails, are completed in approximately ten days’
time. During this period also certain sub-con
tracts are placed by the architect for materials
which take a considerable length of time for
delivery, and the quantity of which can then be
estimated and described. Also preliminary plans
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are furnished the general contractor from which
he can take off his quantities of brickwork, con
crete work, steel, etc., which would not be apt to
vary to any great extent from those quantities as
shown on the final drawings.

Vl/hile the excavation of the work is in progress
the layout of the “job plant” is made and installed.
This detail is given very careful attention,
especially on concrete work, and is designed to
handle the receiving, storing and distributing of
materials for various portions of the work with
the greatest facility and economy. All work is
done with the idea of attaining the most practical
speed coupled with the highest degree of efliciency.
Progress charts are made out at the beginning of
the work, and during the course of construction
they are watched very carefully.

The general contractor and most of the sub
contractors are selected and the contracts are
awarded to them on a percentage basis with a
fixed maximum cost, which, if exceeded, will be
at the contractors’ expense unless that excess is
covered by extras which are approved by the
architect and the owner.

One of the best examples of progress and co
operation on the part of all contractors employed
on the work is shown in the record of the latest of
the three units of a storage warehouse built for the

Quartermaster Department of the United States
Army in the new Central Manufacturing District.
This ‘_‘Unit C," typical of its two predecessors, is
a six-story and basement building constructed of

\

reinforced concrete with brick walls, terra cotta
trim and steel sash, and otherwise complete as
would naturally be required in a building of this
type. Work was begun on this building April 10,
1919 and the entire structure was completed on
December 31 of the same year. During this time
all progress ceased from July 17 to September 21,

due to the builders’ strike in Chicago. This unit
contains approximately 630,000 square feet of
floor space and was erected, complete, at a cost
of $1,700,000, or $2.70 per square foot.

It has been found unnecessary to estimate the
cost of these buildings by the cubic contents, as
their story heights do not vary to any great extent.
The square foot floor area basis is employed by
the trustees of the District for estimating their
rental values of buildings to be leased. This same

system is used by the architect for estimating
the cost of these buildings, which cost is based
on the gross area. The average reinforced con
crete warehouse is heated to a temperature of
50° in the warehouse portions and 70° in the
office portions; it is sprinklered, has a moderate
equipment of plumbing fixtures, electric lighting
equivalent to 1/5 of a watt per square foot, one
freight elevator to every 30,000 square feet and
trackage for one freight car to every 20,000

square feet. At present prices this kind of building
would cost approximately $4 per square foot.
This, of course, is due to the present high costs of
labor and material, the pre-war price of this same
type of building being $1.25 per square foot.

Chicago Junction Warehouse Building
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Steel Construction
COLUMNS AND BEAMSPART II.

By CHARLES L. SHEDD, C.E.

compression. In Fig. 5 are shown several

types of column. A is a single angle, to be
used only for light loads and for short lengths. A
column is designed to carry a certain load when the

unsupported length of the column is known. By
unsupported length is meant the distance below
the beam which brings the load to the column to

the next level, where it is properly braced sideways

to resist buckling. When a column fails from

being over-stressed, it bends in much the same way
as a beam. When a column section is not sym
metrical, it bends about its weaker axis.

The engineer refers to the stiffness of a column

COLUMNS

are uprights designed to resist

by the size of a property known as its radius of‘

gyration. The reason that this is used is on ac

e-etlfi
Fig. 5

count of its relation to the beam action when the

column buckles or bends. He uses as a symbol

for the radius of gyration a small r or the Greek
letter rho. This is the measure of the stiffness

of a particular column section. The measure of
the stiffness of a particular column is the ratio of
the unsupported length to the radius of gyration.
This is spoken of as the 1 over r, or l/r. These
two factors are in inches and it is good practice in

design not to allow the 1/r to exceed 120. For
small loads, where the column serves a minor pur
pose, this is sometimes allowed to reach 150 or 160.

When the I/r is small the allowable stress per
square inch is large, and when the l/r is large the

allowable stress per square inch is small.
A great number of tests have been made to de

termine a formula to give the amount of stress al

lowable per square inch for different values of 1/r.
Unfortunately, these tests have not given uniform
results, and this has caused various engineers and

compilers of building laws to adopt various formu

lee and considerable confusion has resulted. The

formula which is most widely accepted is un

doubtedly 16,000-—70l,,"r. If this were universally
accepted it would be much better for everyone.
This formula has been adopted by the American
Railway Engineering Association, the City of
Chicago and the City of New York. It is common

practice to place a maximum for this stress below
16,000, usually about 14,000.‘ In this discussion,
any figures given will be based on this formula,

'
with a limit for the l/r of 120.

In the single-angle struts as shown, Fig. 5A, an

angle with equal legs is generally used. A 3x3 angle
should not be used when the unsupported length,
l, is greater than 6 feet. The maximum load for
such a column, when the thickness of the angle was

33 inch, would be 15,000 pounds when the I was
6 feet. A table can be made up showing these
limits:

3" x3” x5/16'L 5'11” l3,000#
3" x3’ x %"L 5' 10'' 15,000
3" X3” X14-," 5' 10" 18,000

3%’ x 3%’ X 5/{5'L 6’ 11'' 16,000

%"L 6’ 11” 19,000
7/,,"L 6’ 10” 21,000

4”x4"x5/{6"L 7'11’ 18,000

3/8" 7' 11'' 21,000

W 7' 10" 24,000
%' 7’ 10" 28,000

5"x5"x%"L 9'11’ 27,000

7/16" 9' 10" 31,000
%" 9' 10' 35,000
%-," 9’ 10' 39,000

6"X6'x%"L 11' ll” 33,000
1/,/6" 11’ 11" 38,000
%" 11' 10' 43,000
9 6" 11’ 10' 48,000
%' 11' 10' 53,000

In Fig. 5B the column is made up of two angles,
back to back. When the legs are not equal, the

long legs are placed together to make the two radii
of gyration as near equal as possible, and thus effect

economy. To make them more nearly equal, the
angles are frequently separated a little by washers

through which the rivets pass, fastening the two
angles together. The angles should be riveted

securely together so that neither can buckle be
tween the rivets alone, and so that the buckling

‘A. R. E. 13,500#; Chicago 14,0007}; New York 16,000#.
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tendency of the column as a whole cannot over
stress the rivets. It is common practice to space
these rivets from 1 foot to 1% feet apart. A small
table will be made up for this type of column,

similar to that for the single-angle type. These
tables are not intended to provide data sufiicient
to design columns. but merely to give the architect
a reasonable idea how much space will be required
by the engineer for his material. These two types
of small columns are frequently spoken of as struts,
to distinguish them from more important columns.

Length to Allowable
Section make load when

Ls %' back to back l/r =120 l/r = 120

1-3’ x 2%’ x %'L‘ 9’ 5' 24,000#
5%.,’ 9' 4" 28,000

l—3’ x 3" x 5/{5"L‘ 9’ 2' 28,000
%' 9’ 1" 32,000

7/f6" 0’ 1' 37,000

l—4"x3" x%'L“ 12' 9" 31,000
%" 12’ 8" 36,000
14;’ 12’ 6" 42,000
1 ' 12' 6" 47,000

l—5' x 3' x 5/{5'L‘ 12' 2' 37,000
%" 12' 3' 45,000
7/{6' 12’ 4' 52,000
1/5" 12’ 6' 54,000
%” 12’ 7' 62,000

1-5'x3%'x%'Ls 14’ 0" 38,000
3/8" 14’ 7' 46,000
"/{J 14’ 8" 54,000
1:’ 14’ 10’ 61,000

%" 15’ 0' 68,000

%" 15' 1' 74,000

1146' 15' 2' 82,000
M’ 15’ 3' 89,000

l—6" x 4" x %'L‘ 16’ 2" 55,000

7/{J 16' 3' 64,000

%' 16' 6' 73,000

9/{J 10' 7' 81,000
5/8' 16' 8' 88,000

146' 16' 9' , 98,000
%' 17' 0' 105,000

Fig. 5C illustrates what is commonly called the
“star column," composed of four angles, back to
back or separated by a small distance similar to
those in Fig. 5B. This is a very uneconomical

type of column but is often used in theaters under
balconies as it requires but little fireproofing and
therefore occupies ess space and can readily be
finished round. This illustrates what makes a
column economical. With a, given area it is evident
that the greater the radius of gyration the greater
the allowable load. To get this condition ideal it
is therefore necessary that the material shall be

as far away from the center of the section as pos
sible and uniformly distributed. A circular hollow
column, such as is commonly made from cast iron,

obviously fulfills this condition in an ideal way. In
the steel sections shown in Fig. 5, that for type E
comes as near to filling this condition as is possible.

Type D is perhaps the most common type of
column in use at present. It is called the “plate
and angle" column, and is made up out of the web

plate in the middle with four angles and two or more

cover plates. Of course the cover plates may be
omitted entirely. In the April number of THE
FORIJM mention was made of the Bethlehem H
column which is similar to this, and a comparison
was made between the two. When unequal legs
are used in the angles, the short legs are placed
against the webs for economy, but these must not
be too short to provide for good riveting, especially
when beam connections must be made to the
column on the hollow side.‘ A 3-inch leg against
the web is a minimum, and then only with thin
angles, and a 3%-inch leg is better, especially if a,

beam connection must be made on it. Care must
also be taken not to put too many cover plates on
the flanges as rivets must not be too long to drive
well. It is best to limit the grip of the rivet to.
3 inches when the usual %-inch rivet is used, not
forgetting to include the connection angles for the
beam connections. By grip is meant the total
thickness of the metal through which the rivet,
passes.

With 8-inch webs and 10-inch cover plates the

unsupported length may reach 21 feet at which
point the maximum allowable load would be about
435,000#. By using 12-inch cover plates the length.
may be increased to 23'8" and the load to about
475,000#. With a 10-inch web and 12-inch cover
plates the length may reach 26’4", and the load
about 500,000#. VVith 12-inch webs and 14-inch
cover plates the length may reach 32 feet and the
load 6-'10,000#. VVith web plates and covers both.
14 inches, a length of 36 feet may be reached and
about 660,000# as a load. When the length is only
24% of the lengths given here, the load may be
increased about 84% and intermediate conditions.
approximated from these two extremes by inter
polation.

Fig. 5E shows the “plate and channel" column.
This type was much more common 15 years ago.
than it is now. For long lengths, and where the
stress is not limited to 14,000# per square inch, it
is considerably more economical than the plate and‘
angle column. The inside plates on the backs of
the channels are not used except for very heavy
loading, after the cover plates and channels have
been made as heavy as practicable. With 8-inch
channels and 12-inch cover plates, a length of 36
feet may be reached. VVith 10-inch channels and‘
14-inch covers, 43 feet; with 12-inch channels and
16-inch plates, 48 feet; and with 15-inch channels
and 18-inch covers, 55 feet. For still heavier
columns a plate and two angles may be substituted‘
for a channel, or an I beam may be placed between

the channels, or a plate and four angles may be
substituted for the I beam. These designs might
be multiplied indefinitely, but those mentioned are
typical. In designing peculiar sections, these two
things must be borne in mind: to have it possible
to drive the rivets required, and to drive good
rivets without unusual or unnecessary expense.

In connecting beams to columns two methods
are frequently used. One is to have the connection
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angles on the web of the beam, and to rivet them in

the field to the column with no more than a small

angle under the beam already riveted to the column

for erection purposes. The other is to have a

seat with necessary stiffeners already riveted to the

column with a small top angle. (See Fig. 6.)
The advantage of the latter plan is to bring the

field riveting down to a minimum. This means

speed without sacrifice of anything serious in the

design. It means slightly longer rivets through

the stiffener angles, which are the small upright
angles under the seat. It is not good design to have

too many rivets in a row in these stiffener angles,’

as the top rivets are sure to get the greater part of
the load. Two or more such angles may be used

when the load requires it. If the stiffener angle

projects far enough to interfere with the architec

ture, a plate may be used but it is not as satisfactory
as the bearing of it against the seat angle cannot

be made as certain as if a stiffener angle be used.

Vi/hen there is an eccentric loading to be resisted by
the beam connection, the horizontal and vertical
legs of both top and bottom angles may be made

6 inches to allow more rivets to be used.

When a beam frames into a column off center it

is said to be eccentric, and it has a tendency to

cause a bending in the column unless there is some

thing to resist it, such as another beam which can

pull in the opposite direction and which is strong

enough to do so sufiiciently, and the connection of

O

O

O

O

O

O

O
O

O
O
O
O
O

which to the column is sufficiently strong to resist

the strain safely. When a beam frames into a

column eccentrically it needs special brackets to

transfer the load to the column without over

stressing the rivets. These rivets, in addition to

transferring the direct load, are resisting a twisting
known technically as a moment. Fig. 7 shows a

typical connection for such a beam when it frames

into the plate side of the column. VVhen it frames

in on the hollow side and is eccentric, it might have

a connection similar to that shown in Fig. 8. If
this beam had been nearer to the column so as to

almost touch it, it might rest on a seat similar to

that shown in Fig. 6.

Columns in ofiice buildings are commonly'made
in two-story lengths, that is from 25 to 30 feet long,
and sometimes a little longer. In buildings with
large story heights, such as churches, each case has

to be treated separately and some columns have
to be shipped with very long lengths. These two
story lengths rest on top of one another and are

spliced together. They should be designed so that
the metal of the column above will rest entirely on
metal below, or very nearly so. This bearing area
should not in any case be stressed up to over 16,0007}

per square inch. The columns decrease in size
in the upper stories .of a building, and in some
cases it is feasible to have an extra cover plate on
the lower story of a two-story column. The splice
is usually effected in a plate and angle column by
adding short plates just outside the cover plates of
the column below and have them extend up beside
the column above. Filler plates are usually neces
sary between these plates and the column above.
The plates lap over each length about 1'6” making
them about 3'0” long, and are attached in the shop
to the column below. The rivets to the column
above are driven in the field.

When it is difficult to provide bearing properly
between one length of column and that below, a
small diflerence may be taken up by a horizontal
plate called a "cap plate” being placed between the
two lengths. This is also attached to the column
below, it being done by two small angles like seat
angles on the hollow side of the column. In some
buildings it will be found that there is an odd
number of stories so that one length of column must
be short and of one story only. It is usually best
to have this short length at the top, as the first
story of a building is usually the larger, and the
basement considerably smaller. This makes it
possible for the lower length of column, Which is the
heaviest in the building, to have very little waste
material in either the basement or first story. The
bases for columns will be taken up in a future
article.

In Fig. 9 are shown some ways of framing a
cantilever in steel. This condition frequently oc
curs beside a stair well. In a wooden building an
X shaped frame is frequently used. This would be
bad in steel, due to the connections from one beam
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to another being at or near an angle of 45°. Under
these conditions it is difficult or impossible to drive
the rivets properly, and it causes trouble in the
shop and during erection. It is therefore common
practice to frame the cantilever into the beam,
supporting it in the manner shown in Fig. 9. A
beam on the opposite side of the supporting beam
from the cantilever extends back to a support and
anchors it down. If the beams are the same size,

the first method is used. The plate on top takes
tension and the lower plate takes cornpression. To
prevent this plate from buckling, it must be riveted

to the lower flange of the supporting beam. As
this is the tension flange of the supporting beam,

it of course weakens it and due allowance must be
made for these holes. If the supporting beam is

sufliciently deep the third method may be used, the

compression in the lower flange of the cantilever
passing through the seat angles to the beam on the

other side.
As the cantilever beam will not bear against the

web of the supporting beam accurately, and usually
not at all, this compression must pass through the

flange rivets nto the horizontal leg of the seat angle,

and similarly through the seat angle and rivets on
the other side to the anchor beam. Therefore
enough rivets must be provided to transfer this

stress. If the supporting beam is not sufficiently

deep to give room for the seat angle the second

method must be used, necessitating the cutting off

of the flanges of the cantilever and anchor beam to
allow deep angles to be provided to transfer the

compression. Here, of course, the cantilever and

anchor beams are weakened in bending where they

are most strained, and allowance must be made

therefor.
It is best that beams frame into each other as

nearly at right angles as possible. If the bevel is

not more than 3 inches to the foot, it makes practi
cally no difference. Up to 45° it can be done only
with more or less awkwardness, and beyond that
it is very unsatisfactory. The smaller beams

carrying the floor directly, frame into larger beams

known as the girder beams. It is sometimes, for

architectural reasons, more practical to use two

shallow beams than one deep beam. This effects

a greater head room but sacrifices economy in the

steel. When a beam frames into a double girder
similar to this, the flanges of girder beams are usu
ally so close together that rivets cannot be driven
with a head on the web between the two beams.
It is then necessary either to use bolts passing
through both beams, or seat angles, or one-sided
connections. The author objects to the latter type
wherever it is possible to avoid it.

In outside beams, carrying walls, it is usually
best to have them placed flush on bottom with the
interior beams. This simplifies the column con
nection. Loose lintels may be placed below them

over the windows and doors. Exterior columns are
best placed with the webs parallel to the wall. This
is because the beams are usually eccentric and the
connections to the columns can be made better.
(Compare Figs. 7 and 8.) This of course is not the

strongest to resist eccentric loading, but it is pre
ferred by the author as an interior beam usually
frames into the outside beams at or near the column.
These exterior wall-carrying beams are known as
spandrels.

Beams do not necessarily frame into larger beams,

as the size depends on span and distribution of
loading. It is common practice to frame a beam
into one the next size smaller, and a 10-inch beam
or smaller may frame into one as small as 7 inches.
The 7-inch beam does not conveniently frame into
a 6-inch beam, however. It is often good design
not to frame a beam of less than 8 inches into a
column when seat angles are used. This is because
a smaller beam cannot take a 3/.1-inch rivet in its
flange, resulting in two sizes of rivets on the job
and causing some confusion. An 8-inch beam also
makes a better brace for a column than one smaller.

It is often possible to frame the web of a beam
into a double-angle strut by passing it between the

angles after cutting off the flanges. Others prefer
to pass a plate between the angles and rivet it to
the web of the beam. On the opposite side of a
double-angle strut a shelf angle may be used. If
the web of the beam is parallel to the outstanding
legs of a double-angle strut, it is usually best to
run a plate by the strut riveting it to the outstand
ing legs and to the web of the beam. At least two
rivets should be used in a connection, or it would be

possible for it to rotate about the single rivet.
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Terra Cotta\li Roofing Tile
PART III

By ALFRED LO CASCIO

E have come to a period when irregular

N X
laying of tile roofing, to help give texture

to a roof as a whole, is being given par
ticular consideration. Texture is largely secured

through the use of hand treatment, applied by some

manufacturers to the surfaces of the tile by thumb
pressing, hand combing or some other such process
involving hand work which, added to the excellent

color schemes possible, gives tone and character

that are most pleasing. With all this, however, it
is essential for the tile maker to understand what
is required, without attempting too much, which
might easily result in mechanical irregularity and

be a failure.

It is surprising to note the difference between

the appearance of a roof covered with tile laid in
the customary manner and that of another roof
of exactly the same design and covered with the

same tiles laid irregularly, and by irregularly is not

meant carried to an extreme. The mission tiles,

and even the Spanish and shingle patterns, can be

laid with varied exposures to the weather, and use

may be made not only of tile of the same size, for
if a greater variation be required, manufacturers

can produce tile of different sizes, which, mingled

judiciously, will give the desired effect.

The purpose of all this is to secure a natural tile

roof such as those seen in the old world countries,

laid hundreds of years ago, crudely rustic and

weathered in the course of time, before manufac

turers or modern processes entered into the indus

try. Of course it would not be possible or prac
tical, inview of climatic conditions in this coun
try, to make or use tile hand made in its entirety.
Tiles made wholly by hand are, therefore, a thing
of the past insofar as modern manufacture is con
cerned, but it is quite possible to secure all the

picturesqueness of the old roofs by using tiles of
present-day manufacture, which means that all

the desirable results which might follow the use

of old tile may be had without any sacrifice of the

practical qualities which are expected of a modern
roof; all that is required is that the roofing tiles

be laid in a manner somewhat different from the

way in which tiles are usually applied.
There are small huts or ancient structures in

certain European countries, and in the mountains
of Porto Rico, where tiles can be found that were

Details of Tile Roofs on Two Houses in California

That at the right has eavesclosures,while the other shows cementedhips

187
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made by the Spanish
monks hundreds of years
ago, still in very good
condition, so that once
in a great while such
tiles are secured and
used, by purchasing an
entire structure and
bringing the tiles to
America. These im

ported tile, however, are
of such a nature that
it has been found im

possible, with s e v e r e

changes of weather, such

as are usual in some lati
tudes, to depend greatly
upon them, and they are
used chiefly on small
areas such as mansards,

projections here and there, wall coverings, belfries,

or over arches for garden work*just touches to

give a picturesque setting. These handmade tile
are varied in colors, such as buff, pink, tan, green,
gray, brown and black, and they must be embedded
in cement as they are without nail holes. The tiles
themselves are so varied that some are warped,
while others have the edges turned, and the curves
of others are so flat that several tiles are required,
one over the other, in order to give the proper
effect.

The protection of this sort of a roof for the inside

of the building is entirely another factor; the under

roofing must be thoroughly waterproofed and made

tight beforethe tile are laid, which is a costly item,

so that a roof of these tiles should not be attempted

Example of Tile Treatment for Small Surface
GeorgeWashingtonSmith,Architect

if low cost is to be con
sidered. There are a

very few instances where
tiles have been im

ported and placed on
the roofs of summer
houses or small build
ings of other kinds to
add to the attractive
ness of certain large es

tates on our Atlantic
coast, but while they
are enchanting to view
and beautiful in color
tone, these roof sur
faces have to be cov
ered during the winter
with heavy canvas, and
even with this care the
surfaces are in some

instances beginning to discolor and scale, simply
because the tile are not made for this climate and,

in time, nothing will be left but the plain, drab
under roofing, which will have to be recovered with
some other material. If the owner, or architect,
wishes to secure a similar effect, without continued
importation of tiles unsuited for this climate, by
co-operation with the manufacturer as to the re

quirements, he can get a roof that will rival the
interest of the old world examples and, what is
equally important, constitute a covering that will
outlast the rest of the building.

The tiles of present-day manufacture are pro
duced to withstand climatic conditions and in tex

tures, shapes, sizes and colors to give an artistic
and practical roof covering which can be laid with

House at Santa Barbara, California, with Roof in Character of Early Spanish Missions

GeorgeWashingtonSmith,Architect
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such irregularity as to give the effect of the orig
inal handmade tiles, put in place centuries ago.
To gain this result we must also eliminate stock

ridges, hips and terminals, and in their places use

the half-round, straight barrel, or tapered mission

tile for all hips and ridges and their connections,

mitering or laying them in crude fashion with Port
land cement. There are sections on such roofs
where it is absolutely necessary to use elastic cement
instead of Portland cement, as the roof must be

leak-proof, and if Portland cement is used against
the hip board, under the hip roll, in the course of
time with the least vibration of the building, the
cement which has hardened will crack and fall out,

while elastic cement will expand and contract with
the building. To use a touch of Portland cement
here and there, along the eaves courses, for ex

ample, in place of manufactured eaves closures,

adds to the quaintness of the eflect. Examples of
old world methods of tile roofing, seen more often
throughout California, are chiefly the result of an
irregular method of applying the tiles to the roof;

there are a few roofs in other parts of the country
laid similarly, but there should be more and more

of them.
Some tile have a natural rustic texture on account

of the particular kinds of clays used, which adds

wonderfully to the results obtained with the irreg

ular laying, but in placing such a roof, considera

tion must be given to trying climatic conditions.
If the tile is of vitreous quality and the texture and

color are the result of natural burning in the kiln,
or even if the color constitutes a slip covering on

the surface, and the body on which the color is

dipped or sprayed be hard burned, it is a safe

guard against serious damage caused by climatic

.
‘ “J . i I _

Venetian Palazzo Showing Roof in Scale and Texture of Early Italian Work

changes. In many parts of America we have
snatches of summer and winter weather within 24

hours, and it is necessary that no misgiving be felt
about the wearing qualities of a roof. There are,

of course, sections of the country where tile need
not be of this quality, as, if they are of good, hard
clay they will withstand more severe weather than
is experienced even in New England, for example.

These irregular methods of applying roofing tiles
to give a desired eflect are as foreign to the inex
perienced tile roofer as building a staircase. One
might suppose that the irregular laying would be
better accomplished by an inexperienced roofer,
who has not been schooled and drilled into mechan
ical perfection, but this has been disproved by past
experience. To gain a natural, artistic roof requires
the services of an experienced tile roofer because
as he works, or rather as he plays, he still keeps in
mind the element of risk in regard to weather tight
ness and remembers that leaks must not mar the
integrity of the roof laid in natural beauty of irreg
ularity with hard, mechanical lines forgotten.

It is
,

therefore, plainly to be seen that such roofs
as we so often hear talked of can be secured right
in this country and can be constructed in much
the usual manner, with the protection assured by
the use of practical workmanship, and it only
means, as explained in articles previously written
on this subject, the full co-operation of all who are
interested. Particular pride should be felt that
these tiles can be obtained without attempting to
import them, and that one can have, with tiles of
American manufacture, both the protection of a

practical and water-tight roof when it storms, and
the satisfaction of possessing an artistic, fascinat
ing roof covering when the sun shines.
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WHAT CAN ARCHITECTS DO TO

STIMULATE BUILDING?

URRENT building reports, encouraging as they
are, represent only work for which permits

have been secured. The figures for work actu

ally under construction would undoubtedly show

a considerable shrinkage. This is apparent in

talking with a number of architects; there is an
undeniable interest in building, but there are
still many obstacles in the way that prevent owners

from signing contracts. The margin between what
might be termed the “asking price" and the level

on which contracts can be signed, is not particu
larly great——ranging from 10 to 20 per cent. This
fact prompts the question, “What can architects
do to stimulate building?”

That architects are able to stimulate building
is proved by a number of offices, known to us, that
are as busy right now as at any time in their
careers. They are offices in which well organized
business departments are working, which enable
them to follow the trend of construction costs and
to present evidence to owners that they have been
able to eliminate practically all costs which are not
represented by honest labor and fair material

prices. When the cost of a building is cut down to
these basic factors, with extravagant overhead,

different kinds of “insurance," and wasteful organi
zation on the work eliminated, the result is likely
to be a figure on which an owner can proceed.

One architect, in talking recently with a member
of our staff, made the statement that of the work
that came to his office this year, none had failed to
go ahead. He has no mystic power over his clients;

he has no peculiar business secrets, but he follows
the simple, businesslike practice of investigating
contracting and material fields sufficiently to find
where the excess cost lies, and then eliminates it.
To be more specific, he prepares his plans in the
usual way, basing them on current data obtained
by his office with reference to costs. Surveys of
materials are prepared and the plans submitted for
bids to contractors, but instead of confining the
asking for bids to some half-dozen or more con
tractors, 30 or more are asked to bid. Before asking
for figures, assurance is bad that the contractor
actually wants work, and that he has a reliable
organization that can execute the work efficiently.

The contractors are asked to submit their bids
in detail, giving sub-contract figures, principal
material quotations, and their profits. The archi
tect reserves the right to, and does, secure inde
pendent sub-contract and material quotations. In
this list of 30 or more sets of contract figures there

is
,

of course, a wide range, but at the bottom of the

COMMENT
list there are always from four to six figures within
very small amounts of one another. These represent
the bids of contractors who make real efforts to buy
materials and operate economically.

The results of the architect's own investigation of
material prices and sub-contract quotations are
checked against the general bids. If the architect
has been able to secure lower quotations, they are
substituted for the figures of the contractor finally
decided upon. The contract is made with the con

tractor's known profit as a fee, and with the total
estimated cost of the building as the guaranteed

contract price, the work being carried on in prac
tically all respects as under a lump-sum contract.
Additional provisions are made, however, that any
savings in the cost of materials, under the prices on
which the contract is based, revert to the owner,
and any savings as a result of increased efficiency
are divided equally between owner and contractor.

This method of arriving at a contract price un
doubtedly places an extra burden on the architect;

it is effective, however, in eliminating excess cost,
and in accomplishing that the architect has made

a contribution to the welfare of the building indus
try that will prove a lasting asset. With the evi
dence of the architect's economy properly laid
before the client, it is comparatively easy for him
to see that he is getting as much value for his ex
penditure as is possible under prevailing conditions.
The provision giving him the benefit of any reduc
tions in material costs removes objections to any
possible penalty for going ahead, and the wheels of
industry are started, which is most essential.

Plans similar to this are in use in other offices,
sometimes with the elimination of the general con
tractor,——the purchasing of materials and the

assembling of sub-contracts being done by a con
struction division of the architects' organizations,
or as in Chicago, by an independent supervisory
agent, working with the architect and known as a
“construction manager." It is usual, under either
method, to make a charge of four per cent to the
owner which is paid to the construction manager
or to the architect, according to the actual method
of handling the detailed work involved. There are
advantages, however, in the service of the general
contractor which cannot immediately be given by
the architect, and on the whole some such method
as outlined will prove most satisfactory.

Numbers of other suggestions might be offered
to show that progressive architects are extremely
important factors in he revival of building. The
few given will sufiice, however, to point the way and

it is safe to say that architects who use their re
sources thus will profit in gaining reputations for
accomplishment under difficult conditions.
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The Bulfinch Chuirch, Lancaster, Mass.
By lb: REV. CHARLES A. PLACE, the Minister

Photograph:by theAuthor

NE of the charmed

Ospots of beautiful Lan
caster on the Nashua

is the green. Four buildings
face the green—the church,

the library, the high school
and the town house. No one
who has stood in front of the
town house on some day of
sun and shadow, and looked
across the green to the
church on the north, will
ever forget the beautiful set

ting. The story of the
church, the oldest and finest
of the four buildings, ap
pealing alike to the architect
and to the lover of the beau
tiful, is here set down briefly,
and as fully illustrated as

may be.

The corner stone was laid
July 9, 1816; the building
was completed within the

year, and dedicated Wednes
day, January 1, 1817. The
sermon was preached by the
Rev. Nathaniel Thayer,
D.D.,— the minister of Lan
caster, whose descendants today constitute a very
influential part of the town and congregation. The
cost, approximately $20,000, was ordered by vote
of the town and assessed on the pews. The edifice
is of brick from plans of Charles Bulfinch of Boston,
and is without doubt the finest proportioned of all
his churches, though with an interior less elaborate
and costly than the New South which formerly stood
in “Church Green," Boston,—corner of Summer

and Bedford streets. It was reared almost wholly
by artisans of Lancaster,—a noble memorial to their
skill and integrity,—of Lancaster brick in Flemish
bond, Lancaster timber, and of the celebrated
Bolton lime. In size it is 74 by 671/Z, with a porch
or vestibule 49 feet in width. projecting 19 feet, and

The Pulpit from Organ Gallery

a portico 4 inches less on
each side in width, and pro
jecting 17 feet. It stands
today almost exactly as
built, and practically as
sound. A Roman Doric cor
nice is well executed, having
bored mutules. Measured
drawings are shown of the
portico, the -cupola and of
certain interior details.

The tower and cupola are

deserving of long and careful
study. Suggested in Holy
Cross, 1803, and the New
NorthI 1804, Boston, the
result here is woiiderfully
fine. It will be noted from

between the tower andgporch

porting a well balanced en

tablature. An interesting
feature, and suggesting old
Roman construction, is seen

in the lines of the dome.

The total height from the ground, including the
vane, is 118 feet. In the cupola hangs a Revere
bell, which, recast on account of some defect, bears
the date 1822. It would be difiicult to alter any line

of the cupola without impairing its balance. Com
parison of its proportions with those of the choragic
monument of Lysicrates, increases our appreciation

of Bulfinch's lines.
The facade and tower treatment bear witness to

the influence of Bulfinch's trip abroad. Directly or
indirectly, he drew from the best examples of the

past. The arcaded portico, with its touch of the

classic art of Italy, has a charm beyond what a pic
ture or description can suggest. The treatment of
the three doors is simple, all having beaded frames

the picture that the‘ 'angles .

attic are decorated with fan-_..
like ornaments. The cupola _

is surrounded by tweI\'l.et_
I

Roman Ionic columns, sup-1
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FIRST CHURCH OF CHRIST, AT LANCASTER, MASS.

BUILT FROM DESIGNS BY CHARLES BULFINCH IN 1816
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and a 11/3-inch round

moulding in the angles of

the frames and masonry.

The porch or vestibule

has a distinctly New Eng
land spirit, with the dig
nity and plainness of a

New England meeting

house 50 years earlier.
There are touches of

beauty here, but they are

few and not what the

exterior leads us to ex

pect. Two staircases bend
in and meet halfway in a

common landing, under

which the congregation
passes to the middle inner
door; a broader staircase

ascends to the upper floor,

passing from thence to

right or left to the gal
leries, or up a narrow
flight of stairs to the

belfry.
On passing from the

porch into the church we come upon beauty fully
worthy of the best of the exterior. The interior
which meets the eye, with the exception of the ceil
ing and wall ornamentation and certain changed
details in the north end, is the same substantially

Wall Treatment and Doorway to Vesribule

View in Porch on Church Front

as when finished in 1816.
In 1881 the Thayer Me
morial Chapel was built,
connecting with the
church, necessitating the
cutting of two doors, the

closing up of the arched
window back of the pul
pit and the removal of
four pews on each side of
the pulpit. Two windows
each side of the pulpit,
on the lines of the lower
and upper rows of win
dows, eight in all, had
been closed at some ear
lier date. In the gallery
a few changes were made
when the organ was in

stalled. Otherwise the

seating is as originally
planned.

In 1869 a proposition
was made to run a floor
on the level of the gal
lery floors, thus convert

ing the structure into a lower vestry and an upper
church. This was in line with what actually hap

pened in so many New England churches, but
would have been little short of vandalism. The
beautiful pulpit would have been lost, and low

Stairways to Gallery from Vestibule
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Detail of the Pulpit

studded utility rooms would have taken the place
of the present beautiful interior. To the courageous
and vigorous stand of the minister, Dr. George M.
Bartol, the church is everlastingly indebted that the
plan was abandoned. At that time the interior was
redecorated.

There is no picture of the interior of the church
prior to the changes made necessary by the erec
tion of the chapel. What Bulfinch would have done
with the wall and ceiling treatment, had he been
given a free hand without the hampering necessity
of economy, may be imagined from a study of the
State House, Boston. Certainly the walls and ceil
ing in 1816 did not harmonize with the galleries,
pulpit and other details, and decorating in 1900,

while not Bulfinch's, are quite in keeping with the
rest of the interior and what Bulfinch completed
elsewhere. Some of the moulding designs used in
1900 are to be found in the State House, Boston,
and in St. Stephen's Church, Wallbrook, London,
which Bulfinch admired, and are quite in keeping
with his good taste. An illustration of the ceiling

is shown and another of
one of the gallery doors,

showing wall mouldings
and detail of the cornice.
The gallery is supported by
fluted columns with Roman
Doric capitals, with no
bases, 10 feet 11 inches

high and well proportioned.
The gallery is enclosed with
an open balustrade, so

called, and curves in to

ward the south end. An
illustration is shown look
ing toward this south end.

At present there is no way
of artificially lighting the
church, and the old method

of heating it with two
stoves is still in use. The
pews are made of pine,

stained cherry color, and

the numbers on the doors,

at one time covered, have

been restored. Side pews,
4 x 8, suggest the old style

“box pews,H while those in

the middle of the church,
3 x10, are usually called

“slips." The windows have

inside blinds. The two
busts at the south end in
one illustration are of Dr.
Thayer (1793—1840), and

of Dr. Bartol (1847-1906),

and were executed by Bela

Pratt.
Of the pulpit, much

should be said, or very
little. Two illustrations are

here shown and also a measured drawing. The pul
pit should be seen and carefully studied; then the

judgment of architects well qualified to pass upon

it would be confirmed, that no more beautiful
pulpit of its type exists in America. Not only is the

proportion of width to height well nigh perfect, but
it possesses lightness and grace to a high degree.

The only change in this design from the original
is the removal of the arched window which was

covered with “a rich green curtain of figured satin

and velvet with a ball fringe roping and tossel."

The present curtain is red damask. The pulpit
stands on a platform 4 inches high, with Ionic
columns 6 feet 5% inches high. The total height

from the platform is 10 feet 8 inches. It is painted

white. The paneling and two mahogany doors en

close a 25-inch space which originally contained

stairs,-—the only way of entering the pulpit until
the chapel was built in 1881.

This description would not be complete without
some reference to the architect and the artisans
who made this beautiful building possible. That
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Recent Ceiling Enrichment in the Bulfinch Mahner

Charles Bulfinch was the architect is beyond ques
tion, though his name does not appear on the town
records. This church is listed by Bulfinch, and he is
also credited with its design in a newspaper report
at the time of dedication. Why he should have been
chosen to design the church is not hard to deter
mine. Almost every man who was chosen by the
town to aid in procuring land, to consider plans,
or to form the building committee, was or had been
a member of the General Court, and so had ample
opportunity to see the wonderful Bulfinch State
House and its exquisite interior finish. The build
ing committee consisted of Eli Stearns, at the Gen
eral Court 1806—10, Jacob Fisher, 1811-13, and
William Cleveland, 1813-15. Eli Stearns was a local
carpenter and builder, and a first class workman, as
more than one Lancaster residence, now standing,
attests. Jacob Fisher was a

cabinet maker and a progressive
business man, and possessed of
rare skill with tools. Doubtless
his hand carved the pulpit. It
is a splendid work in every de
tail. There is a story about

“Jacob Fisher and the Twelve
Apostles" based on the tradi
tion that Jacob Fisher gave
twelve columns for the church.
These undoubtedly were the

eight columns and the four
pilasters under the pulpit, and
would thus naturally connect
his hand with the pulpit and its

carving. William Cleveland, a
man of taste and refinement,

born in Salem 1777 and coming
to Lancaster in the early part of
the nineteenth century, must
have seen something of the
wonderful work of Mclntire,
who died 1811, and hence was

an aident inspirer in choosing the
Bulfinch plan and carrying it to
execution.

There is no record of Bulfinch's
ever being in Lancaster. Someone,
therefore, must have interpreted the

simple plans which he drew. That
someone, it would seem, was “Cap
tain Thomas Hersey, master build
er," according to the town records.

Hersey, who was not a resident of
Lancaster, received 8500. That is all
we know. Vl/ho he was or where he

came from is not known. VI/as he
connected with Bulfinch in other
work,—the New South Church,
Boston, erected 1814, the McLean
Asylum buildings, opened in 1818,

or the two buildings for the Andover
Theological Seminary, 1817-18?
These are ‘questions yet to be

answered, upon which no clue has been found.
Undoubtedly the plan of the church, its exterior

lines,—the portico, the tower and the cupola;
the interior arrangement,—the lines of the gallery
and the design of the pulpit, were by Bulfinch. The
execution of this plan was due to men who knew the

principles of construction and the uses of tools, and
who built with integrity and on honor. All high
praise to those early artisans who wrought them
selves into this enduring monument, as well as to
him whose mind conceived its beauty.

While much of the\best work of Bulfinch has

fallen before the unceasing march of change which
is common in American cities, enough remains to
bear eloquent testimony to his rare taste and to
his keen understanding of the value of proportions
and the refinement of detail.
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Church as Seen from the Pulpit



Architecture and the Automobile Industry
By WIRT C. ROWLAND

Of the Ofice of Albert Kahn, Architect

TREMENDOUS impetus has been giveh toA building, during the last 20 years, by the
development of the automobile industry.

Among those professionally interested in archi
tecture to say this is not enough, for this industry,
by reason of its special requirements, has given op
portunity for the creation'of a distinctly modern
type of architectural design. Until recently this
type has been characterized chiefly by a certain lack
of grace, outline and color, and often a complete ab
sence of pleasing proportion, obviously not the de
liberate choice of the designers.

If a fanatical economy and a frenzy of practica
bility have produced such a result, so carefully, and
often effectually, avoided in the designs of motor
cars themselves, the opportunity affords a test of
our ability as architects to cope
with the difliculties of modern
requirements, and,— by its
faults, — it gives proof positive
that we have not advanced
abreast of the science of in
dustry and invention, the prob
lems of which we deal with.

The expansiveness and loose
ness which have characterized
our architectural thinking, the
yearning to be free from all
restrictions, — these have been
our inheritance from pre
ceding generations of romantic
thought and philosophy. The
commercial and industrial
problems have, by their diffi
culties, brought to us the com

pelling exercise of discipline.
Therein lies the chief value of
such a type of architecture, be
the exercise never so distasteful
and the result never so rigid
and artistically unsatisfactory.

The beginning of the manu
facture of motor cars in this
country was almost simulta
neous with the practical appli
cation of the concrete frame to
building, a form of construction
commended to the manufac
turer and his architect by its
economy and simplicity of
erection. It is hard to say
which has been the more domi
nant factor involved in these
problems,—the arbitrary re
quirements of the manufac-

-

turer or the rigid form of concrete construction, —
but in both we recognize the necessary'agents of

discipline, and we may be grateful to them for hav
ing turned us to real thinking.

A substantial element in planning these buildings
has ever been a demand for unusual light. It is

that in these problems which has brought into use

the slender piers and the tremendous areas of glass,
so diflicult to be made to assume any semblance of
architectural form. These, with the customary
planning of the structural features in a system of
bays, have limited the treatment to a more or less

awkwardly connected sum of units, the chief oppor
tunity being the careful adjustment of the propor
tion of piers and spandrels and as interesting a

treatment of the surfaces of each as cost may permit.

Two of the Four Wmgs, Durant Building for General Motors Co., Detroit
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First and Second Floor Plans of Ford Building, New York

The so-called unit system has further prevented
these buildings from assuming any sort of com

pleteness, because they are generally arranged so

they may be built upon and extended, story by
story and -bay by bay, without substantially alter

ing the character; for indeed they do not seem to ,

begin or to end definitely. It is this characteristic,

more than any other, by which we may identify
those buildings used for the manufacture and sale
of automobiles. Today we find such difficulties only
partially overcome where more pier space is allowed
at the corner, or perhaps a whole pylon and a para

pet which can be of more adequate proportions.
Nothing, however, has more happily contributed

to the general organic effect than the opportunity

SLALI0! PET

O
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Main Floor Plan of
“ Modern ” Garage

of introducing smaller

intermediate piers for
mullions above the
voids of the first story,
particularly when the
voids may be given an

agreeable shape and

proportion. Then we

find ourselves, with the

exception of opportu
nities presented by de
tail, at the end of any
possible progression.

Economy has been a

vigorous censor of elab

oration in these build
ings, and has restricted

the kind of material
and prescribed limits
in detail. Those stern

beginnings, with scarce

ly more than pro

jecting bands to in

trigue the interest,

have taught us to re

joice at the present day
in the use of the more

plastic clay materials,

brick and terra cotta,

and the possibility of a

scale of detail attain
able by them. Brick

was at first used in elaborate patterns because of the

necessity of giving some interest to otherwise ugly
proportions of pier and spandrel. It now fulfills its
more useful function of giving its due color in the
design, contrasted occasionally with simple bands
of stone, or sparingly used in small surfaces of
diaper patterns and projecting cornices and simple
dentils. A solution for the crowning piece of detail,
the cornice, has thereby been offered, suitable for
the factory or service building of more modest
architectural pretensions—a solution offering much
variation of scale and elaboration.

VVithin the last few years there has come into
demand, for the first time on the part of the motor
industry, that which calls for a more architectural
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building of an elaborate char
acter. A clay material does not

seem to have met the demand in

either color or texture, hence we
now obtain successful results
with the light color and texture
of stone facing, after a use of
more than 20 years of concrete,

a material which, however clev
erly contrived, was never artistically acceptable to tively unbroken by joints and revealing, as never
architects or owners. before, the beauty of its warm, gray surface. In

The use of stone has efiected much change in the this material, carved ornament of an appropriate
designing of this industrial work and has imparted character may add a human touch, a need often felt

a character ever identified with a most dignified in buildings where the lines are otherwise rigid and
building material. It has made possible a general geometrical.
refinement, a freer contour, and an opportunity for From start to finish, from concrete to stone, and

modeling not found in other materials, and its under pressure of requirements both practical and

necessary use in large courses of thin slabs has by structural, the architect has felt the need of nothing
no means reduced its interest but has given a cer- so much as of a reasonable precedent for the entire
tain distinction by providing a surface compara- range of industrial work—that is, to speak of the

architect who is not
literally obsessed by the

idea of a new architec
tural style. Perhaps, on

account of the apparent
lack of this precedent,
there has been more

thinking, more going

back to structural and

organic elements, always
a healthy exercise in any
art, and particularly in

architecture. As far as
architecture is con
cerned, any attempt
to revivify it otherwise

miserably fails, and most

signally so when any
eflort is made to change
its outward forms with
out attention to its inner

principles.
\\*"e must invest our

Packard Service and Garage Building, Chicago \\"0l'k With lIl‘lOS€ prin

""-De"tailof End Pylon and Bay, Paclcard Service Building
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ciples, and if buildings for commerce and industry,
particularly those in connection with automobile
manufacture, have shown progress and thought, it
has not been through any desire to create a new

type, but through the application, from problem to

problem, of those essentials which are incorporated

in the great architecture of the past.

A reluctance to follow any but an outward form

as a precedent in these industrial problems results

in inevitable failure. History furnishes us, however,

a rich store of precedent for analysis which must be

broad as well as minute, and the opportunity to

study scale, treatment of surface, profile and line

is no greater than that of studying broad masses

and groups of piers. For these we may look among
the examples of Lombard Romanesque. Then, too,

we cannot remain unaware of the many lessons to

be learned from the Gothic—of the relation of tall
openings to buttress piers. - In these two styles
there is much material for study, not to say inspira
tion, especially for that part of our industrial work
to be built in brick or in brick and stone. The pos
sibilities for giving actual charm and interest of
detail are limited only by a sense of propriety.

With respect to historical precedent, our atten
tion is again drawn to our opportunities to build in

stone. \/Vith 20 years of experiment behind us, we
have rubbed elbows with every difficulty under the
sun, and what can and what cannot be done with

scanor nrr
o R-xx _5(>4(15(‘|K.‘|<-6

Principal Floor Plan of Building Below

practical requirements is pretty well known. We
have felt the restrictions keenly and it is with real

satisfaction, in spite of them, that we may turn to

such a material capable of giving us line and beauty

of detail, for the inspiration of which we find no

style so replete as that of the classic in its range
from Greek to Georgian.

'

Packard Service Building, Detroit
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It is true that, for

some time previous to

this industrial de

velopment era, certain

modern masters used

the classic style for

structures almost sim

ilar to the automobile
service building.

L -cuuutrvus_

interest with such
limited means tends
to overbalance those
fundamentals which
we have learned in
dealing with organic
members. Classic
form is not suscep
tible to this clever

ClnmvCUIJJ

an 1045
S~.\LI31HI?
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Their success was only ness; it is too
partial, because their impersonal and too
sympathies were not ,,:_1 universal, — that is
with modern ideas and Mainifloor P1an why it finds such sub
modern requirements,

and their interest was not in the actual solution of

commercial problems, however masterly their
knowledge and use of classic forms. But we must

bear in mind that a success equal to theirs, not to

say a development beyond their achievement, must

be attended by the same measure of devotion to

study and the intimate understanding which they

possessed.
By the use of stone, an opportunity—not an as

surance of success—has been given us. Here is an

opportunity of using the underlying principles of

architecture with an actual knowledge of its forms,

for a superficial, drafting-board code of the classic

orders will not suffice, nor will any other ideal based

on fine sketches only.
One becomes aware of a danger which accom

panies the solution of the modern industrial prob

lem. The cleverness which has been engendered by
the effort to make our buildings of architectural

stantial and enduring
favor. Its use in the problems which are distinctly
modem is modified not only by practical and eco
nomic restrictions, but also by its own very prin
ciples. It is not the clever adaptation of its parts
to a modern frame work, but an actual dismember
ment and a building up again according to those
principles, which will create and endure.

Deploring, as he may, this commercial age, the
architect who would appreciate the possibilities of
present-day problems must first strip his ideas of
architecture down to the very skeleton. His view of
history and tradition must exclude the unessential,

and magnify only those vital periods when structure
and beauty were developed at the same time and
exerted an influence upon each other. Our modern
industries permit somewhat the same opportunities
for beginnings of architectural development, and
for the exercise of just such skill, though such ef
forts in this department of human endeavor may
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Main Facade of Sales and Service Building for Cadillac Motor Car Co., Detroit

not compare ethically with impulses or forces which
produced Greek temples or Gothic cathedrals.

Not the least among commercial forces, the auto

mobile industry has given commissions to erect

building after building, hardly varying in demands

of arrangement, thereby offering the opportunity
to perfect by repetition and constant experiment.

It has, by its commercial ideals, forced us to elim

/TOWI4///I/50!? L0607‘ _/770”L1/"/‘I001’

inate elaboration and to conform, in our architec
tural expression, to structure, thereby disciplining
us in the sole use of essentials. It is not possible to
predict great things from the motion of a force so
unethical and so material, but many believe in the
salutary effect of training which the solution of its
problems must have upon men who may have op
portunity of expressing a more lofty, human ideal.

First and Second Floor Plans



ENGINEERING DEPARTMENT
Charles A.Whittemorc, c/Lssociate Editor

=_._ A____. ____

Steel Construction
PLATE GIRDERS AND COLUMN BASES

By CHARLES L. SHEDD, C.E.

PART III.

is too great for single beams. Fig. 10 shows

a typical plate girder. The angles and plates

at the top and bottom are known as the top and

bottom flanges, while the vertical plate between

them is called the web. The vertical angles are

known as stiffener angles. Under them, next to the

web, are filler plates. Web splices are shown at a

and b. If the plate girder is supported by a column

it is best, unless the girder is small, to rest it on the

top of the column with stiffener angles over the

column section as shown in Fig. 10, even if the

column continues up above the girder. A plate is

carried down on the back of the end stiffener angles,

along the column, to make the structure more

rigid and to reduce the eccentricity in the column

as much as possible.
When the girder deflects it necessarily puts more

load on the inside than on the outside of the column,

and more rivets are necessary in the stiffeners over

the inside of the column than on the outside. The
figure shows two stiffeners on the inside and one
on the outside of the girder over the column. These
stiffeners must bear firmly against the lower flange
angles, and the column below must be planed so as
to bear smoothly against its cap plate. Connection
angles are provided under the cap plate, and
stiffeners on the inside of the column if double
stiffeners are used on the girder over

i‘

STEEL
plate girders are used when the loading

the inside of the column. These stif

feners always have filler plates under

them. If there is a column above they

must also bear against the top flange

angles firmly, and the column above

must be planed to a smooth bearing. In
planing the columns care must be taken

that this planed surface is accurate and

at right angles to the axis of the column,

the same as when one column bears on

the top of another.

The figure shows the girder carrying
another column a short distance from

the column below. Stiffener angles must

be provided under this column with
filler plates, and the stiffener angles must

bear firmly against the top flange angles;

the column above must be planed ac

III‘
II

-curately, similarly to those at the end.

l...._._.._..._.

The stiffener angles at the end must have enough
rivets to take the reaction of the plate girder. When
there is no column of any size above that
below, as is shown in Fig. 10, it is good practice to
provide enough rivets in the stiffeners on the inside
to take % of the load and enough rivets in the
outside stiffeners to take half of the load. The
stiffeners under the column above should have
enough rivets to take the load from this column
into the web of the plate girder.

Directly across the web the plate girder is sub
jected in a vertical plane to shear only. At an

angle of 45° it may be subjected to either tension
or compression. In a horizontal plane it is sub
jected to shear. In Fig. 11 are shown two dotted
strips, a and b, at 45°. The stripa would be sub
jected to tension and the strip b to compression.
These conditions, of course, are continuous the
whole length of the plate girder and in a symmetri
cal arrangement each side of the zero shear point
which is

,

in a symmetrically loaded girder, at its
center.

The reader can actually see this compression and
tension in the web if he will construct a plate girder
out of cardboard, and cut slots as indicated in
Fig. 11 along the dotted lines. After he applies the
load the strip a will be found to be tight, whereas
the strip b will be found to be loose and will buckle.

I'l
l.

illlilII

Fig. 10

207
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To prevent this buckling tendency intermediate
stiffeners, such as those shown in Fig. 10, may have

to be used. These stiffeners may be with or without
filler plates and need not be made to bear against
the flanges. When there is no filler plate they are

said to be crimped over the flange angles. The
amount of compression in a strip such as b is pro
portional to the shear in the plate girder’s web;

its tendency to buckle depends on its length and
the thickness of the web, besides the shear per
square inch on the web. If the clear distance be
tween the flange angles is too great, stifleners

should be provided to reduce ‘the length of these
little columns. They are not true columns, due to
the fact that each strip is braced to a certain extent

by the metal to either side of it so that the formulae
used to determine the spacing of these stiffeners
vary even more than those for columns. It would
be useless, in this article, to attempt to discuss the
relative merits of these formulae.

When the plate girder is too long, say over 30

feet, it may be necessary to splice the web. In Fig.
10 are shown two methods of splicing the web, a
and b. The form a may or may not take into ac
count the bending which the web resists. It is

common practice to include V8 of the area of the

web with the flange area in designing the flanges.
W'hether this allowance is made or not, the web

actually does resist bending to a certain extent.

Some engineers in designing a web splice as shown

at a, Fig. 10, do not consider this bending. In the

Engineering News-Record, Vol. 84, page 949, Mr.
Edward Godfrey claims that this practice is all
right if no allowance is made in the design of the

flanges for the portion of the moment which the web
is capable of resisting. He claims that if the rivets
do slip a little horizontally, their capacity to resist
the vertical shear is not impaired “an iota." The
authdr cannot agree with this statement, for if they

Fig. 11

did slip horizontally they must be resisting a hori
zontal stress, and if so the resultant of this with the

vertical stress must obviously be more than the

vertical component alone.

Type b for a web splice represents an approximate
but safe method. The long plates near the flange

angles are figured to resist the bending which the

web is capable of resisting, while the middle plates
are figured to resist the vertical shear only.

The angles can usually be obtained in longer

lengths than the web plate so that the necessity
for splicing them or the flange plates does not so
often exist. The splice can be eflected by putting
a short angle over the main angles on either side,

and perhaps a short plate on top of the flange plates.
The spacing of the rivets through the flange

angles and the web is directly proportional to the

depth of the girder and the thickness of the web,

and inversely proportional to the shear. The rivets
between the flange angles and the flange plates bear_T T "II"

C
Fig. 12

the same relation to the rivets through the angles
and the web that the area of the plates bears to the
entire flange area; that is

,

the smaller the flange
plates the fewer the rivets.

The greatest flange area is necessary near the
middle of the girder, where the bending is maximum.
Therefore the flange plates need not extend the full
length of the flanges, but may be cut off at varying
distances from the end of the girder. In bridge
work it is customary to run one plate the full length
of the girder to prevent moisture from entering
between the flange angles and the web. In building
work this is obviously not necessary.

In Fig. 12 are shown three of the most common
types of flanges for building work. These are ar
ranged for light and heavy girders.

The upper flange of a plate girder (unless it is a

cantilever) is in compression and has the same
tendency to buckle as a column. It is usually
possible to so place the plate girder that beams will
frame into it at or near its top, thus bracing the top
flange. If this cannot be done, the flange should be
made as wide as possible, and if this is not sufficient
the allowable compression per square inch should
be reduced the same as for a column. It is common

practice, where the top flange is frequently braced,

to allow 16,000# per square inch in the flanges in
building work. In bridge work this is not allowed
any more than it would be in columns. A formula
for the allowable compression in the flanges in plate
girders, which would agree in practice with the
column formula 16,000 — 70l/r, is 16,000— 200

I/b whereb is the breadth of the flange. This takes
into account that the flange is partially braced by
the web and that it is not fully stressed for its whole
length, and that the radius of gyration of a section
similar to b

, Fig. 12, is about .2Sb.
In bridge work when beams frame into the girder

some distance below its top, it is common practice
to brace the top flange with knee braces setting on
top of the top flanges of the beams and extending up
against and fastening to the top flange of the girder.
This is not usually feasible in building work, as the
knee brace might project out into the room and be
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in the way. Otherwise it is good

design.
The flange angles may be either

equal or unequal leg sections. When
the unequal leg type is used, it is best

to have the long legs horizontal if
suflicient room exists in the short leg
to get in enough rivets. When the

horizontal leg has but one gauge line
and the vertical leg has two, it is best

not to have more area in the flange
plates than in the flange angles; other
wise trouble may be found in getting
the rivets through the flange plates.
Some specifications require this and
provide that the center of gravity of the flange
shall not be above the back of the top flange angles.
The same care must be taken not to get rivets with
too great a grip as is taken in the design of columns.
The bottom angles and plates, being in tension, are
designed for their net section; that is, with the
area of the holes deducted, and it is usually required
that the gross area of the top flange shall not be
less than the gross area of the bottom flange.

Fig. 10 shows a plate girder carrying a column
and bearing on a column where the webs of the
column are parallel to the web of the girder. If the
webs of the columns were at right angles to the
web of the girder, it would be better to use two
girders. Each could be narrow and have its web

- under a flange of the column. At times it is better
to use two girders to avoid the excess depth of a
single girder in the building.

No fixed rule can be made for the depth of plate
girders in buildings, but in general a depth equal
to about 1/10 of the span will work out most satis
factorily. A depth of less than 3 feet is awkward
to design, although it can be made down to 2 feet.
Special cases require a wide divergence from this
rule; in fact, the author has just designed a plate
girder for an alteration where the depth was about
M; of the span. This was an extreme condition.

Some engineers, in designing the rivet pitch in

the flanges, use the effective depth (that is the
depth from center of gravity to center of gravity
of flanges), while others use from center to center
of rivets. When the plate girder is deep the per
centage difference between these two methods is
small, but when the girder is shallow it increases
and it is best in shallow girders to design both the
rivet pitch and the section from the moment of
inertia, being careful to deduct for rivet holes in
the bottom flange.

A few years ago it was common practice, espe
cially for carrying a wall, to use what was known as
a box girder. Such a girder is shown in Fig. 13.

It had the advantage of a broad flange, which was
good in compression, as was explained in the first
article of this series. Care had to be taken, even
here, that the plate between the two webs was not
too broad for its thickness. Due to the width of
flange a wall could readily be built upon it. The

Fig. 13

chief trouble was that the flange rivets
were in single shear, and the designer

often forgot to see if it were possible

to get in his rivets until the oversight

was discovered by the detailer. To
avoid this difficulty, it would appear

that two girders side by side are much
better, and their flanges can be

braced together if necessary, so that
they will work together to resist

buckling.
For very heavy work, more com

plicated flange sections may be de

signed. Sometimes they each resem

ble an I section or a plate and

angle column. Another scheme is to use a channel

for the flange, with the web flat and the flanges of

the top channel turned down. This channel may

be replaced by a plate and two angles. These

types are especially common in factories to carry
a crane girder where lateral stiffness is required

to resist the side shock from the moving girder.

The rivets through the intermediate stiffeners

need not be very close together. There is no way
of figuring this pitch, but 6-inch is frequently used.

Some shops prefer to use a pitch such that the rivets
will line up with some rivet in the main stifleners,

such as skipping every other one in the intermediate

stiffeners.

Column Bases

Column bases are made of either steel or cast

iron. For very small struts and columns the bases

are made of steel, riveted to the columns. For
larger columns the bases are usually separate and

made of cast iron. For still larger columns, the
bases are made separately and are of cast steel.

In Figs. 14, 15 and 16 are shown the first kind
of base. Fig. 14 is for a single-angle strut. A plate
is placed under it and the parts are usually held

together by a single angle. Another small angle
could be placed on the inside of the other leg of the

strut. In all cases the bottoms of the struts or
columns should be carefully planed to smooth

surfaces and care taken that these surfaces be ac

curately at right angles to the axes of the columns.

In Fig. 15 is shown a base for a double-angle strut.
Two other small angles could be used to connect

the base plate to the strut if desired, these being

placed inside the other legs of the angles. Fig. 16

shows a similar base for a small plate and angle

column.
In all cases the rivets passing through the base

plates should be countersunk on the bottoms.
The figure shows these rivets with the conventional
sign of a circle with a cross inside, meaning counter

sunk on the far side. It is usually best to use a

%-inch plate for the base plate. In Figs. 15 and 14

the connection angles could be 3/8 inch thick, but
in Fig. 16 it would be better to make them 15 inch.

When the base extends more than 4 or 5 inches
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beyond the edge of the column it is best to make a

cast iron base, but some engineers prefer to use a

built-up steel base similar to those already de

scribed. Fig. 18 shows such a cast iron base, and

Fig. 17 a steel base for the same column. If the
steel type be used, stiffener angles must be pro
vided on the column. These must contain enough

Fig. 14 Fig. 15

rivets to develop the portion of the base plate

beyond the edge of the column. They must a‘so

bear firmly against the base angle and be provided

with filler plates between them and the large plate

known as the gusset plate. The small angles

fastened to the base are simply
to stiffen the base plate and

prevent it from bending between

the gussets. The base plate can

be inch thick, and the base

angles % inch for the long ones

and 3
/3 inch for the small ones.

The stiffener angles and gussets

should be % inch thick. The
filler plate should be the same

thickness as the large base

angles.
Sometimes even larger and

more elaborate bases than this
are made in steel. They are

often made long and narrow,
making the gussets longer.

When the gussets become very
large they should have angles

riveted on the incline, along
their sloping edges, to keep these

edges from buckling. The cast

iron base shown in Fig. 18 is de

signed for the same column, and

is evidently more simple. The
thiec ribs under the col

umn metal should be made

at least as thick as the metal

above them. The other ribs

should be designed by comput
ing the bending and shear, and

designing them the same as a

beam for their moment inertia and area in ribs.

It is not advisable to use metal of less than 1

inch nor more than 4 inches. Even 3 inches is as
thick as some designers care to go. VVhere the
metal is of varying thickness, cracks are likely to

develop in the cooling of the material. Care
should be taken in designing to avoid this condition,
which is especially likely to occur where the ribs
meet each other at the corners of the top plates.

The top plate is usually made a minimum of 1

inch in thickness, with large openings in the middle
between the ribs to make it possible for the cores

to be removed after the metal has hardened. The
top plate should be planed on top to provide an

accurate bearing for the column. Care should be

taken that this planed surface be exactly level.

After the base is made, the four holes in the top
should be drilled to allow bolts to pass through,
fastening the connection angles on the column
firmly to the base. These should be 1%; inch in
diameter for a %-inch bolt. They should be
drilled, and not cored, to insure accuracy.

The two ribs parallel to the web of the column

can usually be made 1 inch unless more material be

required for shear or bending. The corner ribs are

usually from % inch to M; inch thicker than the

others, as they are longer. In the bottom plate are

placed grout holes, usually 2 inches in diameter, to
allow the grout to flow freely under the base when

it is placed in position. These holes may be cored
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and they should be so placed that no

two will be on the same line parallel
to either axis of the base. These
should also be placed so as to be as

effective as possible in distributing
the grout.

VVhen a cast base is placed in posi
tion in the building on concrete, it is
leveled up by small steel wedges
under the edges of the base. Around
the top layer of concrete is built a
small wooden form and in this the
grout in a very fine mixture is poured
and allowed to flow under the base
until it appears in all of the grout
holes and it is certain that the space under the

base is entirely filled.
When the base cools in process of manufacture

it sometimes happens that the lower plate warps,
forming a curved surface. If this is too marked
the base should be rejected. When the ribs meet,

or a rib meets the top or bottom plate, there is a

slight curve in the material called the fillet. These
are usually called for to be % inch in radius. They
strengthen the base and aid in its manufacture.
When the material of the base gets too thick, or is
not sufficiently strong to resist local bending
between the ribs, a small border may be placed
around the outside as shown in Fig. 19. This is

usually not over 2 inches in either dimension.
Other styles of cast iron bases are made by

various designers, but that shown here is preferred
by the author. In one form the top plate is made
solid except for the bolt holes, and round holes
are provided in the side ribs for extracting the core.
In another form the middle ribs form a circle with
one across it to carry the web of the column. In
such a base the metal of the column does not bear
accurately over the ribs below, causing bending
in the top plate. It has the advantage of avoiding
thick places in the ribs where they meet, as the
ribs radiate from the circular rib.

When the column load is large and the metal in
the base would be too great to use advantageously
in cast iron, it is best to substitute cast steel. This
makes a much lighter base, as cast iron in tension
is only good for 3,000 # or 3,500 # per square inch
while cast steel, like structural steel, is good for
16,000# per square inch. For buildings not over
11 or 12 stories high, cast iron is usually satisfactory,
but for larger buildings cast steel is preferable.
When the base rests on grillage beams the bases
are considerably smaller than when they rest on
concrete, due to the difference in the allowable

bearing, and care should be taken, particularly in
regard to the shear and direct compression.

In oflice buildings and similar structures it is not
usual to anchor the columns down to the founda
tions, excepting in buildings where the force of the
wind might be an important factor or an uplift be
possible, such as at the anchor ends of theater
cantilevers. In factories, where the structures

Fig. 19

would be subjected to shock or vi
bration, it is common practice to
anchor the column bases down to the

foundations by means of rods. To
make sure that these rods are ac

curately placed to fit the structural
material above, a thin plate is used
on top of the concrete in placing the
rods in the green concrete to act as

templates. These are known as sole

plates.
These anchor rods extend down into

the concrete to obtain an anchorage
suflicient to develop the stress to
which they may be subjected. When

the concrete footing is sufliciently deep this may be
effected simply by the bond of the concrete to the
rod. When this depth is not great enough it is

necessary to anchor them in some way. A simple
right-angle bend has no value as an anchor. It
simply adds to the length of the rod to resistslipping
by bond resistance. All recognized authorities are
agreed on this subject although some contractors
argue otherwise.

The full strength of the rod may be developed
however by a hook formed by bending the rod
around another rod until it is bent around double
or an angle of 180°. Some contractors will objectI
to doing this, saying that they have no means of

doing it. It is usually an excuse to avoid the dis

covery of defective material. Rods are often made
of an inferior grade of material such as wrought iron
or soft steel an.d if they were bent around double
they might fracture. One of the tests required in

good specifications for structural steel is that it
should be possible to bend a rod double without
sign of fracture. VVhen these hooks are made,

sufficient concrete should cover them to prevent
their straightening out. Another way of develop

ing the rods, is to place plates on the bottom of the
rods with nuts under them. The concrete footing
might be of such shape that even with such anchor
age a piece of the footing could be lifted out by
shearing the concrete or the bearing of the plate
against the concrete might not be sufficient. This
bearing is limited sometimes by the possible thick
ness of the plate due to its strength in bending. To
overcome this the plates might be replaced by chan
nels placed with the webs flat to provide surface for
bearing while the upturned flanges resist bending.
Angles could be used and a similar endless number
of designs as the case might require, as in Fig. 20.



A New Bat Wall

ciation has developed a new type of brick
walfwhich it is expected will greatly affect

residence construction in America, because the use
of this wall, it is claimed, will bring masonry con

THE-Common

Brick Manufacturers‘ Asso

struction down to the level, in cost, of frame con

struction. The principle of its construction con
sists of laying all or part of the bricks on their edges

inste_ad'of flat, and leaving a hollow space between .

which is bridged at intervals, depending upon the

weight on the wall, by headers that bond the two
portions of the wall together.

During the recent national conference of the

Building Officials of the United States, held at
Cleveland, a ‘practical test of the new “Ideal" wall
was made. Building commissioners representing
cities all the way from Boston to Portland, Ore.

witnessed this test and the Ideal wall was the sub
ject of active discussion during the conference.

The accompanying illustration shows how this
new method of laying brick was tested, both as to
its compression strength and its lateral strength.‘
Two parallel 8-inch, walls'were erected, 12 feet
apart.' Each wall‘was 9 feet high by 1

2
_

feet long,

with a short perpendicular wall at each end.-_ On
top of the walls was placed a floor, and about this_
was built a wall 4 feet high of the 12-inch Ideal type.
-The enclosure was then loaded with sand to over

flowing. The age of the wall, at the time of loading,

Was nine days.
‘ ' -

Structural Test, Showing Variety of Bonds

In the supporting walls there were four types of
Ideal construction. One-half of one-wall was 8-inch
all-rowlock, with alternate headers and stretchers.
The other half of the same wall omitted 50 per cent
of the through headers, using bats to replace them

The other wall was one-half rowlock backing,
headers every third course and the other half row
lock backing, ‘headers every sixth course.

brick were used.
The weight of the load upon the base of the wall

was 82 ‘tons, which the engineers estimated to
demonstrate a factor of safety of 3 over a normal
residence load. The walls showed not the slightest
indication of stress, and according to V. D.-Allen,
former Building Commissioner of Cleveland, who
planned the test, they could have carried four or
five times this load with safety.

The parapet wall upon the top was made 12-inch
‘all-rowlock, which is recommended for foundation
construction, and this was subjected to a severe

test by the pressure of the tons of sand on the inside

o
f the wall. There were no bracing or supporting

rods of any kind, the wall itself bearing the load
without defect. The test was conducted by the

_Common Brick Manufacturers’ Association of
America.

A number of cities have already accepted this
type of wall in their codes for residence construction,
and following the engineering tests and fire tests

of the wall now being made by the United

‘I States Bureau o
f Standards at both the

l Washington and Pittsburgh laboratories,

‘

m ore cities are expected to approve it.
In comparison with the solid brick wall,

it saves one-third the brick,'one-half'the
mortar, one-fourth the labor, and removes

the necessity for furring and lathing,
since it is claimed that the wall is abso

lutely dry when plastered directly on the
brick. The lack of necessity for furring

is explained by the fact that moisture can
be conducted through a .brick_wallby one
route only,—through the mortar joint.

a heavy rainfall, in moisture being con
ducted the full length of a header by
capillary attractiori. The Ideal wall
provides a positive break in the mortar
joint and eliminates the penetration of
moisture from this cause. The 8-inch wall
of this type has one such break and the
12-inch wall has two breaks in the mortar
joint. In the 12-inch wall there is no
material in continuous contact from front
to back of the wall. The cavity also aids
in keeping the wall dry, by the slight but
continuous flow of air within it.

The _

mortar was 1:1 :6, and ordinary run of kiln common -.

There is no danger, even in districts with -
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Some Post-War Housing‘ Developments in New England
THE HOUSING COMPANY, ARCHITECTS

- By TYLER STEWART ROGERS

are inseparably linked together in‘ the economic

problems of'the day. The housing shortage is-INDUSTRIAL

housing and the housing shortage

due to well defined but not easily remedied causes.‘

It is increasing in importance daily, with little
activity yet showing above the horizon to ‘alleviate

the relatively acute conditions. Many methods for
attacking the problem have been suggested, ranging
from tax-exemption schemes to a direct copy of the

fatal British government subsidy plan.
all, though it may seem trite to say so, the only real

solution to the problem is the actual construction

of houses, and he who builds even one home-has

.accomplished more of real value than the hundreds
who talk, criticise and argue over the situation.

The individual family is not yet in dire need,

speaking broadly, for no place is yet so corigested

that people must be housed in tents or other tempo

rary shelters. By the process of readjustment and

the use of smaller quarters for each family, we have

been able, like sitting on the lid of a full vacation
trunk, to get everyone in somehow. How long this

packing and rearrangement can go on is hard to
determine, but there is a limit to everything.

Many manufacturers have a graver problem on

But after
'

, and in different parts of the country.

their‘ hands than has the individual, for their in

terests cannot stop with finding homes for them
selves; they must find homes for many of their
workers, or elseido without their services. The
situation has recently changed from the earlier
condition, where good workmen's homes were con
sidered a sound investment because they attracted
more contented and efficient empfoyes (i.e., a matter
of plant efficiency), t0 the present condition 'where
homes are often essential in order to have employes
to operate the plants; in other words, it has be
come a matter of plant equipment.

_

' This'ccndition varies widely in different centers
In the South

it has always been a matter of plant equipment, and
the only question was how good shall (or must) the
houses be to obtain the proper class of employes.

This is due to the fact that most Southern manu
' facturing plants'are located in‘ unsettled districts,
-,and from the start have been forced to build in
dustrial villages_near the Sites of the factories.

‘In the North the conditions vary, from a reason
able supply of labor, when the industry is located

_ near large labor centers, to a situation similar to .

that of'the Southern mills when the industry is

View trom the North. Housing Development at Newmarket, N. H. f‘

213
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First and Second Floor Plans of Four-Family House

located in a small village some distance from the

major labor sources. Many New England mills
have reached the point where their continued

‘growth is limited absolutely by the housing accom

modations of their communities. With little hope

of speculative building or the erection of homes by
the workers to increase the capacity of their labor
centers, these mills have come to the point where

plant expansion involves the construction of homes,

either directly as a part of the plant equipment, or
indirectly by subsidizing other agencies.

This situation, though apparently favoring the
city manufacturer, has certain compensations for

the village plant. They are the oft-quoted argu
ments in favor of decentralization, backed up by
the favorable experiences of thousands of indus

tries which have moved out into “satellite” com

munities. There is the increased stability of labor,

reducing the waste of excessive turnover; there is

the possibility of selecting better types of workers,

.lIllI.l
lllll

LIVING DINING
LOOK LOOM

s_L&,
First and Second Floor Plans

Two-Family House, Newmarket, N. H.

due to the natural action of the more intelligent
people in leaving city congestion for the more
healthful suburban locations, and there is plant
loyalty, fostered in many places by some form of
industrial democracy or shop representation. Then
there are such factors as lower land values, result

ing in lower overhead, lower living costs resulting in
lower wages (without financial detriment to the
workers), the possibility of unlimited expansion
and the like. all favoring the out of town industry.

The forces which brought about present condi
tions were observable even before the war, as may
be shown by numerous discussions of the subject in
architectural and other journals prior to 1917 by
housing and town planning experts. The situation
was brought to a head during and after the war, so

that well informed persons could foresee approxi
mately the results we are now experiencing. Per
haps not many of them expected the extreme delay
in reviving the construction industry which has

\
NEVV HOUSINGDEVELOPMENTremnu

—/l\lf_\VMA|\l<.LT MANUFACTUNNG COMPANY
NILWMAl\K1'.TNLWPMMPSHIH.

Plot Plan of Proiect, Showing Completed Houses
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actually occurred, for

we were too optimistic
to anticipate the present
depression.

Nevertheless, the ob

servant ones were rela

tively few, and those
who profited by their
observations to take foresighted action were rare.

Scattered here and there over the country are hous

ing developments built by industries since the close

of the war which attest the progressiveness and

forcefulness of the few who saw and acted. These

industries anticipated the coming crisis, and solved

the problem in the only logical way—by actually
building homes. Others, procrastinating, are today
where they were three years ago. Though some

may say that those who built during the last few

years did so at peak costs, the answer is easily

found. It must be assumed that housing was need

ed for the industries to such an extent that even a

loss in capital from a real estate point of view

would be offset by gains to the industries in other

ways. Granted that, then these plants have gained

what they sought and have enjoyed its advantages,

while their competitors have remained with the

same problems, multiplied daily, on their hands.

The present depression may give the tardy ones a

little respite, but when activity commences the

superior position of the plants with adequate hous

ing facilities will testify to the correctness of their
judgment.

Such was the position of the majority of the

clients whom the Housing Company has served

since 1919. The accompanying illustrations and

descriptive matter show clearly the manner and

character of industrial housing carried out by this

firm for New England industries since the close of

the war. In discussing the particular projects

selected it is not the intention to convey an impres

sion that they are the major developments in New
England during this period, or even that they are

Plans of House at Right

representative of the
most common type of
workers’ homes. Rather,
on the contrary, these

projects were selected on

account of some distinc
tion in the character of
the houses, or by reason

of the nature of the problem facing the architects.
There is one characteristic common to all of the

developments illustrated, in fact common to all of
the work so far done by this firm in New England,
and that is the recognition of native architectural
precedents. The truly indigenous architecture of
this section reflects the puritanical spirit of its
settlers, showing, except in the more polished and

graceful works of Georgian character, a simplicity,
restraint, and even a certain severity of feeling
which distinguishes it from the colonial architec
ture of the Middle and Southern sections. Some

people speak of this style as the New England farm
house type to distinguish it from the more popular
style of the larger town houses. Perhaps it would
be better to call it the New England small house or
cottage type.

Native architecture naturally reflects the cli

matic character of a region. New England builders
have for generations fortified their dwellings against
cold, snowy winters and damp, easterly winds by
small windows, vestibuled entrances, enclosed
cornices and the like. This sort of adaptation to
environment is another quality inherent in the
work of the Housing Company. Their clients were

also influenced in favor of this style of treatment
because its characteristics spell economy, and econ

omy was of prime importance in every case, in
order to offset inflated building costs.

Taking them in the order of their sizes, the largest
of the projects illustrated is that for the Newmarket
Manufacturing Company at Newmarket, N. H.
Twenty-two double or group houses for 50 families
were constructed to provide dwellings for opera

\
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View of Development at West Fitchburg, with Floor Plans of House in Foreground

tives, as well as for overseers and foremen. Group
ing the families together was done partly for econ

omy in land and construction cost, partly for the
reduction in costs of essential utilities, such as roads,

water supply, and sewerage systems, and partly
because the houses were to be rented instead of sold
to the operatives. Opportunity was thus created
for the use of structural units of fairly large sizes,

which has resulted in a project distinctive for the
solidity and dignity of its buildings and for the

impressiveness of the ensemble.
The various types of buildings are built up from

relatively few similar units of one and a half and
two stories in height. The use of two different story

heights has made possible a variation in roof lines,
and a diversity of appearance that would not have
been possible otherwise. For the most part the
buildings are symmetrical in external appearance

but occasionally two or more unsymmetrical units
have been placed together to build up a street group
of good proportions. In general appearance the
buildings are characterized by small, well placed
windows, adequate and appropriate dormers, and
glass enclosed porches. The construction is of brick
with asphalt shingle roofs, concrete foundations and
lintels, and wood trim painted white. The floors
are of rift yellow pine, the inside walls and ceilings
of plaster on wood lath, and the interior finish is of

N. C. pine. In equip
ment, all of the tene

ments are complete in

Plot Plan of Housing Development at West Fitchburg, Mass.

every respect. The
kitchens contain ample
food cabinets, wash
trays, sinks and hot

‘water’. boilers. The
bathrooms have the
usual fittings. Hot air
one-pipe furnaces and

electric lights are pro
vided for throughout.

The project involved
the layout of the tract of
land, the development of
new streets and the pro
vision of a complete
sewerage system with a

disposal plant. A com
munity garage, one of
three planned for. was
built in the center of a
large block. Although
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no planting was done when the photographs were
made, and the houses and streets look rather bare
and unadorned, it is easy to visualize the stately

character of the tract which will obtain a genera
tion hence with the fine houses covered with vines

and shaded by elms and maples. Newmarket bids

fair to take an irriportant place in the history of
private industrial housing developments, for few

projects have been built with such regard for per
manence, quality and character.

At VVest Fitchburg, Mass., is another relatively
large housing project of quite a different type. It
was designed and built for the Homestead Associa
tion, Inc., a subsidiary of the American Woolen

Houses at Foot of A Street.

I
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Floor Plans of House Below at Left

Company, to house employes of the Beoli Mills in

that town. The two outstanding features of this
community, which comprises some 30 houses, are
the consistent use of single dwellings of wooden
construction, and the topography of the site.

The houses, though of similar character, are of
five different types and contain four, five or six

rooms each. Both one and one-half and two-story
arrangements are used. Outside open porches or

open corner porches give wide outlooks from the
hill on which the dwellings are built. Rear yards

Development at West Fitchburg, Mass.
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First and Second Floor Plans

are screened off by means of lattice fences which
also function to tie the houses one to another, and

to lend a continuity of feeling to the development

which might otherwise be jeopardized or destroyed

by the nature of the site. Each house has complete

bathroom and kitchen equipment, a one-pipe heater,

and each is wired for electricity. Gas is supplied for
cooking. The buildings are of frame with clap

board siding, asphalt shingle roofs, interior walls
and ceilings of plaster board, floors of fir, yellow pine

or maple, and finish of yellow pine.

The site presented unusual difiiculties owing to its

position on the north side of a hill, having an aver

age slope of 20 per cent. The houses are arranged

around a loop which is elongated to parallel the

contours as much as possible. The loop is joined
to a main road which leads directly up the hill by
a single road which forms the stem to the loop,

making a “tennis racquet" on the plan. The maxi

mum difference in elevation across the improved

area is 78 feet, with an average difference from the

upper row of house lots to the lower row (there are

four rows in all) of 60 feet.

The Crompton Company at Crompton, R. I.,

built two double houses and a six-family group

dwelling for some of its employes. These buildings
were built of frame with stucco on wire lath walls,

and slate roofs. They possess unusually good

character, due to their simplicity and excellent

proportions, the interesting relations and balance

of masses in the group dwelling, and the texture of

the expansive plaster walls.
The double houses depart

somewhat from the New
England type already re

ferred to, and suggest con

temporary English influence.
The group house, however,

hints strongly of our native
rambling farmhouses, which
have several units-of dimin
ishing sizes appended to the
main houses in the form of
“wings" or “ells." The
group house is really a pair
of three-family dwellings
joined together by an arched
opening spanning a service

alley. It is interesting to
note the similarity between
a model made of the group
before its construction and
the actual building itself, and
the faithfulness with which
the model conveys a true
impression of the finished

product. The actual build
ing loses some of its charm
because of the badly placed

fence posts and the lack of
planting in the front yards.

At Nashua, N. H., is
another small group of new homes erected to house

the overseers and better class operatives of an in
dustry. The Nashua Gummed and Coated Paper
Company built six single brick cottages, all of dif
ferent plan, but all having common characteristics
which tie the group together harmoniously. These
buildings were very thoroughly constructed, hav
ing brick walls, asphalt shingled roofs, plaster walls
and ceilings, fir floors and N. C. pine finish, copper
screens and complete equipment in the bathrooms
and kitchens. Both electricity and gas are avail
able. Hot air furnaces are used in all the houses.

The manufacturers who have thus checkmated

the housing shortage by vigorous, constructive
action have added to their business many assets

that do not show directly on their books, for they
have invariably built well and have provided, in
spite of high costs, homes that raise the standard
of living for their workmen to a plane commensu

rate with the present-day realization of labor's
vital part in the world's work. Thus these manu
facturers are winning the good will of labor, they
are serving the interests of their communities and
the country at large, and they have set an example
of constructive optimism which cannot fail to help
capital out of its present depression.

It is a particularly notable fact that every proj
ect which the Housing Company has undertaken,
whether in the South or the North, has included
modern bathroom and kitchen equipment and
sewer connections.
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SIX-FAMILY HOUSE GROUP
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HOUSING DEVELOPMENT AT CROMPTON, R. I.
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TWO VIEWS OF GROUP HOUSES

HOUSING DEVELOPMENT AT NEWMARKET, N. H.
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DECORATION 61 FURNITURE
Jeanne Taylor. dissociate Editors, Leland W Lyon. RA.

Authentic Precedent in Colonial Interiors

cost dwelling designs throughout the country
there is noted a decidedly quickening interest in

the early American colonial types. The result is

that many of the new houses throughout the West,
and as far South as Texas, are modeled upon the

early houses of the English or Dutch colonists.
Architects show a steadily increasing interest in

developing their work to include advice as to the

furniture and decorations to be used. It is but
natural, therefore, that the growing influence of the
colonial types of furnishing should interest the

architect, since they apply to the

problems of interior decoration as
well as to those of domestic archi
tecture.

VI-’e have been fortunate in ob

taining some excellent photographs
of authentic English colonial furni
ture of an early American period.
Some years ago an enthusiastic col
lector of colonial furniture, George
T. Ives, of Danbury, Conn., re

moved from the Old Post Road at
Brookfield, Conn., to another point
on the same road in Danbury, an old
building constructed in the seven
teenth century as a tavern to serve
the stage coach route which was

operated on the Old Post Road be
tween New York and Hartford, via
Litchfield and Farmington. This
building was carefully taken down
and rebuilt in its new location. It
has since been used by Mr. Ives as a
home, and it provides a logical set
ting for an unusually interesting
collection of colonial furniture; in
fact the interiors of the old tavern
are practically unchanged. Nat
urally, this collection of furniture
and decorations, representing the
result of a lifetime of interest and
effort on the part of an enthusiastic
collector, offers many instructive
suggestions and serves almost as a
textbook illustrating authentic types
of early American furniture.

The active interest in colonial
furniture, which for manyyyears has

IN
the architectural development in moderate been in evidence in the Eastern section of this

country, has naturally led to the adaptation of
various types for commercial reproduction. It is
found, however, that in many instances the real
colonial precedent has been almost lost sight of,
and that in the course of such commercial produc
tion graceful lines and contours have often been
much changed to meet the demands of the pro
cesses of manufacture or to cater to the supposed
taste of purchasers. Among architects the interest
in colonial furniture is general, but opportunities
for examining authentic pieces are comparatively

Entrance Hall Looking into Tap Room (Fig. 1)

219
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A Corner of the Dining Room (Fig. 5)

few, particularly in the West and South. It may
be helpful, therefore,to illustrate a number of types
of such furniture and decorations, and to give brief
descriptions of the rooms with a classification of
their furniture, since in this way a document of
definite reference value may be added to the archi

1

Ill
i;
iIJ

Iii
l'l

Dining Room Looking toward Bedroom (Fig. 4
)

tect’s collection of data on furniture and decoration.
Fig. 1 is a view of the main entrance to the tav

ern, looking into the tap room. Of particular in
terest is the iron hardware on the large entrance
door, and the door itself, with its panels flush with
the rails and stiles. Turning into the tap room,

Fig. 2 (illustrated in the fol
lowing plates) shows the in
teresting furnishing and
equipment of the bar room
of early American days.
Studying the illustration
from left to right several
pieces of particular interest
include a large wing rocker
which, it may be noted, be

longed to General Putnam.
The settle is of paneled pine,
aged to a soft brown. The
mantel and the door at the
left of the illustration are. of
course, of a later date,
though it may be noted that
the simple, graceful paneling
of the door is of particular
interest as a study in pro
portion. The walls and
ceiling of this room are
painted a soft old rose color.
\/Voodwork is of white pine
throughout, and the floors
are of natural gray oak.
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The rugs used in this room are of
the braided rag and hooked

types. It is interesting to note

the complete bar equipment of
the old days, as shown in the

cupboards to the right of the

fireplace. Numerous graceful
fixtures for candle lights are to

be noticed.

Another view of this same
room, Fig. 3, (on a following
plate) shows a “Carver" chair,

an “Elder Brewster" chair, a

butterfly table, and a comb-back
Vl/indsor chair with a writing
arm. The tall clock is an excel

lent piece of cabinet work, ex

ecuted with the simple lines of
the period and it brings out the

full-grain effects of curly maple.
Throughout these interiors the

painted window shades may be

_noted, each carrying an outdoor scene, accentuated
as the daylight passes through the shade.

Figs. 4 and 5 show diflerent. views of the dining
room. This room has the same gray oak floor with
accentuated grain, due to the wearing process of
years of cleaning. The walls are of white pine

Parlor with Entrance Doorway (Fig. 6)

paneling, and here they are painted a pumpkin yel
low, with simple white curtains at the windows.
To the left of Fig. 4 will be noted a curly maple
spread-leg table. Next to this is a pine cellarette,
while in the corner is to be noted a gate-leg table
especially designed to fit in a corner. The large

Room Known as Ladies’ Parlor (Fig. 7)
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table is also of the gate-leg type, and the chairs are
comb-back Windsors. The sideboard is of partic
ular interest. It is built of pine, showing the
natural grain and having a small amount of painted
ornamentation. The lines of this sideboard are
particularly graceful, suggesting a later English
period.

Other illustrations. Figs. 6 and 7, are views of the
ladies’ parlor. It will be noted that this parlor has
a private front entrance. In Fig. 6 there is shown
an unusually fine example of a fireside chair. It will
be seen that the wings of this chair are of carved
curly maple, a very unusual and attractive feature.
The clock shown in this illustration is known as a
grandmother's clock. Usually we hear of the grand
father's clock, but the grandmother's clock is of a

smaller type and not quite as imposing as the usual
grandfather's clock. The chest of drawers is of

pine wood. with scalloped base and attractive fit
tings. In the other view of this room, Fig. 7, there
will be noted a chest of drawers resting on legs and
stretchers and known as a high boy. The type of
bed shown is known as a “slaw bed." This is
probably the forerunner of the ubiquitous door bed,

as it is designed to fold up, and the canopy curtain
is pulled out to conceal it. These beds were often
used in the old taverns, and were held in reserve
for unexpected or extra guests. At the foot of the
bed will be noted a chest which was used for the

storage of blankets. Here again the writing-arm,
comb-back Windsor chair with back braces is in
evidence, this example being of the rocker type. On
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the wall will be noted an unusually fine old hooked

rug. The chest of drawers is of decorated pine.

Here the floors are completely covered with carpet,

and the hangings are of flowered fabric in subdued

colors.

A glimpse into the old ballroom, Fig. 8
, shows

extreme simplicity of furnishing. In the corner

may be noted a pile of hand painted bandboxes,

much used in this period, and in attractive, brilliant
colors. Here again, the painted window shades are

in evidence. Over the pine settle hangs the old tav
ern sign, showing the coat of arms of Connecticut.
The arm chair in the background is one originally
made for George VVashington. Next to this is an

interesting VI/indsor settle with fingered arms. To
the right of the settle may be noted a banister- back
arm chair. and in the right foreground of the picture

is a small settle of the type known in the colonies

as a “wagon seat.”
Illustrations such as these are useful in showing

the kinds of furnishings which are appropriate for
use in an interior of the early English colonial type.

Many of the pieces of furniture, and some of the

accessories, may be had in excellent reproductions,
and rugs of both the braided and hooked varieties
are now being made again and may be had in any
desired colors and of almost any size. Many archi
tects have found that clients are readily interested
in acquiring suitable furnishings, and that with even

a few suggestions pointing out the desirability of
furnishing with consistency, an interest has been

awakened which often leads to surprising results.
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The Old Ballroom (Fig. 8
)
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Developing the Constructive Force of the Architectural Profession

been made on the subject of advertising by
architects, and publicity which would tend

to place the profession more favorably before the

public, there apparently have been no practical
suggestions acceptable generally to architects. It
may be well at this point, therefore, to restate cer
tain facts and conditions which on several occasions
have been brought before the profession, regarding
the changing conditions under which the architect
is operating today.

It is now evident to all within the profession
that architecture must receive serious consideration
as a business, as well as a profession. The need for
a broader public understanding of the responsibili
ties and activities of the architect is evident. To
those who understand the diversified character of
the architect's work, and of the demands which are
made upon him, there is no need of justifying his

logical position -in the economic structure. Unfor
tunately, however, here is but one phase of the

activity of an architect's ofiice which ever comes

to the attention of the public—the artistic phase,

as evidenced in the design of buildings of every type,
which may compel attention because of their in

teresting character. The work of the architect in

connection with the development of a building proj
ect passes without recognition. The detailed ef

forts of preparing working drawings and specifica
tions, which make possible the construction of a

building according to the demands of economy and

practical utility, pass for very little from the pub
lic viewpoint. As the building is being erected it is

the building contrac or who receives publicity.
One reason for the existence of this condition

(with due regard to such associated effort as may

have been made in the past by architectural organ
izations), is that there has been little constructive
effort made locally by architects, individually or
in groups. As a body in each community, archi
tects have not functioned conspicuously on local

problems, except in a few striking instances.

Recently the writer had the opportunity of ob

serving rather closely some of the work which had

been done in Chicago by the Illinois Chapter of the
American Institute of Architects and by the Illinois
Society of Architects. This has been particularly
in reference to suggested changes in the building
code of Chicago. The actual details of such

activity and the results which may be forthcoming
are not of particular importance to this discussion.
A distinct impression left by our observation, however,

OUT
of all the editorial comment which has has been that Possibly through such constructive

eflort there at last opens up a channel through which
the architectural profession ,may come definitely

before the public in matters of public service.

If we may digress for a moment, it is advisable
to again point out the fact that the architect is
constantly thinking and working in terms of one
of the most important economic elements affecting
the daily life of every person. This is the element
of shelter as represented by buildings of every
nature. Homes constitute the most important
single factor in social life and intercourse. Today
the housing problem is so acute that the attention
of everyone is directed to this question, and the
daily press, as never before, gives consideration to
home building because it is actively in the public
interest. Buildings are the most important tools
of industry, for without them we should have no
production and no commerce.

Digressing still further, we may now call atten
tion to the lack of uniformity in building codes in
various cities and towns throughout this country,
and to the fact that the average code contains
restrictions as to types of building materials and
limitations as to construction practice which have
a directly detrimental effect on the cost of building
construction. This is because in many instances
such codes entail the use of unnecessary quantities
of material and an over—demand of structural
precautions, and also because through the barring
out of materials which have been developed to a
point of sound utility, competition is decreased.

Having in mind the facts already outlined, it has
occurred to us that here may be an opportunity for
bringing the architectural profession, in local units,

before the public in no uncertain way, gaining
thereby favorable and proper publicity for the pro
fession as well as a wider recognition by other
business interests which contribute to the industrial,
commercial and civic development of every locality.
The fact that architects can get together and wield
direct influence toward the correction of unfavora
ble local building conditions and restrictions has
already been shown in several instances, but the
need for leadership in this activity is evident. We
believe, therefore, that now is the time for archi
tects, either through already organized bodies or
through the formation of local organizat ons, to
take their proper position in relation to public
activities of various forms, and in actual leadership
toward the correction of unfavorable conditions,
opinions, laws and codes.
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Practical Results Under Fixed-Fee Building Contracts

outlined the complete service rendered by one
architectural organization. Naturally, there

are but few organizations which are equipped to

carry out complete building projects in this man
ner, but, as we have suggested in various articles in

past issues of THE ARCHITECTURAL FORUM, a some

what similar service may be developed by architects

through co-operation with practical builders under

the fixed-fee type of building contract.

As a result of the discussion on the subject of
the cost-plus-fixed-fee contract, we have received

from architects a number of letters covering vari
ous points involved in this relationship. One ques
tion, almost invariably asked, relates to the actual

advantages to be gained by letting out a building
project under this type of contract. While we have

discussed the theoretical advantages before, we

have found it interesting to investigate the actual

experiences of several large firms of building con

tractors who work exclusively under this form of

contractual relationship.
In discussing this matter with contractors who

work on the fixed-fee contract basis, we have found

no apparent attempt to bring in an element of
“coloration" to support the cause of this type of

contract. Naturally such firms are interested in

working on this basis, but where they are properly
organized to render service it is evident that a

service which brings them closely in touch with the

interests of architect and owner will have good

results if the builder knows his business. .

While discussing this subject we have been im

pressed primarily with the importance of selecting

a builder on a competitive basis. At first thought

it would seem that competitive bids could not be

taken under the cost-plus-fixed-fee type of con

tract, but it was suggested by the builders them

selves that competitive bids might be taken, if due

attention were paid to these several points:
1. The business standing and experience of the

contractor.
2. The amount of fee required as payment for

carrying out the work.
3. Willingness of the contractor to include a

penalty clause, which would reduce his fee in

case of excess cost.
4. Amount of bonus on saving over estimated

cost.
5. The estimated cost of the work, and methods

by which this cost is determined.

While it is true that the contractor is assured of
at least a portion of his fee, there is no reason to

believe that a contractor who is carrying on his

business in a sound manner would be so blind to
his own interest as to become careless or inatten

tive to costs. Certainly if the contractor has car

ried out work to the satisfaction of other architects
and owners on this basis, it is not likely that his

work will be any less satisfactory in the future than

IN
another article in this Department we have in the past. It was found that the close co-ordina

tion of the architect's and contractor's forces in
designing, listing, purchasing, shipping and build
ing was of direct value to the owner in saving dup
lication of effort. This type of contract works most
favorably when the contract is awarded before
working drawings and specifications are complete.
This makes it possible to bring in the contractor
and to allow him ample time to deal with sub
contractors.

In examining the results of the operation of the
fixed-fee contract on two buildings-—one large and
one small—now under way, we have found that
the spirit of the work is excellent. The owner,

architect and contractor meet once or twice a week
to discuss the progress of the operation and
any required changes. The contractor, being as
sured of the work and not hurried by the necessity
of meeting competitive bids for the general con
tract, is able to work directly with the architect
and to incorporate in the requirements of plans
and specifications any such changes as might be
made desirable by market conditions. More time
is given, in this manner, for sub-contractors to
familiarize themselves with the requirements of the
work, and a large part of the necessary material
and equipment has been purchased while the plans
were still under way. The architect, owner and
contractor all work in direct co-operation to get the
best possible figures on materials and sub-contracts.
This involves good bargaining and good judgment,
with full consideration of the owner's interests,
which might not be possible under a lump-sum
contract method.

Many types of building projects involve numer
ous changes after the contract has been let. Such
changes are usually represented by “extra” under
the lump-sum contract, but with tl - fixed-fee
method it is possible to incorporate changes, some
times at no cost to the owner, or at minimum cost
of materials and labor. Where there are many
changes on a building the contractor who is work
ing on the lump-sum basis may legally and prop
erly claim compensation for extras, which may run
into large figures. When the builder's fee has been
fixed in advance, however, any changes which are
suggested by him, or which the architect or owner

may decide to make, do not add to this fee.

The element of time saving is a particularly ad

vantageous factor. On a fixed-fee basis the con
tractor may proceed immediately with the pur
chase of materials and the arrangement of sub
contracts and may go ahead with excavation,
foundation, and other work possible without wait
ing for finished working drawings.

On the two contracts to which we have referred.
it is claimed that approximately two months were
saved in the time of delivery of the completed build
ings. In one of these instances this saving of time
meant that the rentable space was made available
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during the renting season, in time to create income
on a heavy investment and to arrange advanta
geous leases.

After carefully studying the working of the fixed
fee contract, we feel that architects will do well to

give this subject serious consideration. It is par
ticularly important at this time that every possible
means for cutting down the cost of construction
should be developed, in order that additional build
ing may be encouraged. Competitive building on
a lump-sum basis does not always represent the
lowest actual cost to the owner. The manner in
which some architects and builders are cutting
down building construction cost today involves:

1. A careful study of the most economical build
ing materials and equipment, from the view
point of labor cost as well as the actual cost
of materials.

'

2. In obtaining sub-contracts on the work the
number of bidders is materially increased, in

order that a wide range of selection may allow
for closer bargaining.

It is evident that some architectural firms are so

organized that they can undertake the economical

arrangement of sub-contracts and material pur
chases. On the other hand, there are many archi
tectural offices not equipped, by either knowledge
or experience, to delve deeply into the subject of
sub-contract figures and actual prices of mate
rials in necessary quantities. Here the service of
the contractor under the fixed-fee plan of opera
tion will prove invaluable. This arrangement pro
vides the necessary time to develop keen competi
tion on the part of sub-contractors and to locate
material supplies available for the work at the low
est costs which the market affords. The material
markets today may be termed “spotty." Here and
there will be fdund odd lots of material which the

architect may have no means of knowing about,

but of which the builder may be aware because of
his more intimate relations with material dealers
and transportation possibilities.

We believe that the greatest benefit oflered by
the fixed-fee type of contract is that the contrac

tor's force really becomes the necessary skilled

branch of the architect's service to the owner.
Thus the need of self protection, which is neces

sary under a lump-sum contract, is eliminated as
far as the building contractor is concerned. He can
at once become an active and dependable partner
of the architect, and join forces as an interested

party in getting the best results under difficult con
ditions. Naturally, not every building contractor's
organization is fitted for such work, nor can every
organization be depended upon to render the nec

essary services under this form of contract, so it
remains for the architect to recommend the ser
vices of only organizations bearing sound reputa
tions for work performed under these conditions. It
may be remembered also that a number of com

paratively new contracting organizations have been

developed to work on this basis. Here the per
sonnel of the organization should be the deciding
factor, and if it seems that such an organization is

composed of individuals possessing broad experi
ence in this type of work, the possibilities presented
in employing such an organization should not be
overlooked.

The first requirement, therefore, when an archi
tect selects a building organization to work on this
basis, should be that the builder has a reputation
to protect or a record to make. If this is his great
est incentive, it means the introduction of what
loaning institutions term a “moral risk"—an ele

ment which is every day coming to play a more im

portant part in commercial transactions.

An Organization Which Renders a Complete Building Service

giving serious consideration to various im

portant details of organization develop
ment, such as service, publicity and advertising.
We have, therefore, read with interest a booklet
recently issued by the firm of Preston J. Brad
shaw, Member A.I.A., St. Louis, entitled “Mod

:
T this time the architectural profession is

ern Architectural Practice," which contains a brief '

description of the organization, its scope and
methods.

The opening paragraphs constitute a definition
of service as it applies between the architect and
his clients. Before actually commencing plans,
the first element of service covers the economic

phases of the problem, the various elements of this
preliminary service being:

To thoroughly investigate and analyze a build
ing problem.
To suggest the class and size of structure most

appropriate for the particular site.

To survey neighboring buildings and approaches.
To recommend a building suitable for the class
of tenants to be accommodated.
To make a thorough analysis of materials best

adapted to the program contemplated, and then
to submit a comprehensive report of findings.
An interesting method of keeping closely abreast

with building costs is in use in this oflice. A group
of key plans for typical buildings is maintained, on
which bids are taken periodically in order that an
accurate cubic foot cost basis may be available for
use in estimating the costs of new buildings of
various classes. This, or a similar method of main
taining dependable cost figures, will be found in

valuable in every active office, and we have already
laid stress repeatedly on the importance of having
accessible dependable estimates of costs during the

period of the development of plans and designs, in
order that the client may not be disappointed
when final costs of building are obtained.
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After preliminary plans are drawn, in this St.
Louis ofiice, they are passed on to an engineering
department where the structural, heating, venti
lating and sanitary details are incorporated.
Meanwhile, as the plans develop, specifications are
written and costs are taken in order to eliminate
changes in the final plans. It is interesting to note
that this organization maintains an extensive ref
erence file of plate illustrations, showing new build
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ings developed in all sections of the country, and
that cost data is incorporated in this file, wherever
possible.

The work of this organization does not end with
planning and supervision; a special department has
been developed to act as agent for the owner in
carrying out the construction, through a series of
sub-contracts, which means dispensing with the
services of the general contractor. Under this sub
letting method of handling building projects, these
several functions are undertaken by the architect,
after complete plans and specifications have been
prepared:

Securing bids from reputable sub-contractors,
covering entire operation.
Checking these bids with the specifications and
quantities.
Listing the bids, and submitting them to the
owner for his approval.
Preparing proper contracts between the owner
and the sub-contractors.
Obtaining bids, and surety bonds when required.

Securing all necessary permits from the build
ing department, street department, etc.

Auditing all accounts, and issuing certificates

for payment to the various sub-contractors.

Operating a complete field force of superinten

dents and engineers.
Expediting the work of sub-contractors to elim

inate delays.
Preparing both progress and completion reports

on the work.
Securing clearance on bills, and waivers of liens

against the property.
The benefits under this plan of operation are

claimed by the architects to be:
'

Saving of time by dealing directly with sub

contractors.
Immediate and uninterrupted communication
between the drafting room and the work on

interpretation of plans.
Absolute jurisdiction over details, time of com

pletion, and the distribution of funds, as the

sub-contractor comes direct to the architect for

certificates of payment, thus permitting enforce

ment of proper and speedy execution of the

contract.
The direct selection and purchase of all matenals
which enter into the construction of the building.
This is a firm of architects—not contractors in

any sense of the word. They do not employ labor,

but act as agents for the owner in the employment

of sub-contractors, and all the elements of service

as given by this oflice are in entire accordance with

the principles laid down in the recently published

Handbook of the American Institute of Architects.
While every architect is not in a position to

maintain an equally extensive organization, the

principles indicated by the scope of the service here

described may be applied to the business of every
architect, regardless of the volume of work which

passes through this ofiice. We are informed that

throughout the Middle West the sub-contractor
method of carrying out the construction of moder

ate cost dwellings is employed in at least one-half
of the architects' offices. In some cases which have

been brought to our attention, architects working
for speculative builders and real estate developers

are carrying out complete designs of dwellings and

are letting sub-contracts for construction as agents

of the owners. The architect then supervises the

work and co-relates activities of sub-contractors in

order that construction may be carried out quickly
and with the least possible friction.

In building moderate cost dwellings, it is cus

tomary to divide the construction into five or six

sub-contracts. Bids are taken on these, which

include the provision of necessary materials. The
contracts are then placed, not always with the
lowest bidder, but on the conditions which seem to
insure the most satisfactory service from the view
point of the owner. The customary charge on
small house work of this nature seems to be 10% to
cover the complete service of the architect.
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Block Containing Hotel and Stores on 190-Foot Frontage

UCI-I of the badly mixed appearance of the
buildings facing the streets of American cities

and towns is due to lack of co-operation on the part
of property owners for harmonious development
upon some definite plan. Each owner avails him

self of every man’s inalienable right to build what
he will, and the result is the heterogeneous rows of
buildings which may be studied in almost any town.
A plan by which each building would be a part of a

well arranged development would mean a success
ful architectural result, which cannot fail to increase
the value of each of the individual holdings as well
as of the locality in general.

An instance where co-operation has achieved
highly successful results exists at Southern Pines,
N. C., where three owners agreed upon a form of
treatment in which each building should contribute
its share to the appearance of the group as a whole.
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The two-story building upon the corner at the left,

which seems to be three buildings, belongs to one

individual and contains stores upon the ground
floor and a hall with reception room and suitable

oflices above. The three-story structure farther to

the right is the front of a hotel which occupies the

greater part of the block and which faces also upon

the side street. The plans show stores upon the

lower floor and the hotel departments elsewhere, all
surrounding an open court which provides light and

air as well as a private entrance to the hotel and

delivery entrances for the stores. By this plan most

of the bedrooms are away from the railroad which

is across the street from the front of the hotel.

The two-story building at the right of the group

belongs to a third owner and contains two stores

and two apartments, the space behind being occu

pied by four garages which are reached from an alley.

t\\\‘§:"

First and Second Floor Plans, Indicating Property of Three Owners
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EDITO RIAL COMMENT
THE YOUNG MAN IN THE PROFESSION

UCH attention has recently been directedM to the problem of the relations of the drafts
men to the profession; the obligations rest

ing upon the architect in giving draftsmen in his

employ opportunities for acquiring a broader and

more general conception of professional service, and

the means for supplying in another manner the ad

vantages that are held out as an inducement to ex

tend the scope of the so-called draftsmen's union.

Organizations within the profession or among men

so closely identified with it as draftsmen, which
partake of the nature of groups for collective bar

gaining will certainly be detrimental to the good of
architecture. The work of any of these men more

nearly approaches an art than a trade and its success

depends upon a healthy individual enthusiasm

which is quite contrary to the principles of mass

action as now maintained by unions.

The subject, however, cannot be dismissed with
this statement and allowed to take its own course.

There is an undeniable sentiment today that re

sults are not produced by the will or power of any
one man; the problems are too large and complex to

make this possible. VVork of any kind accom

plished today is the result of co-operation on the

part of many, each contributing some worth while
element. This is recognized by those who fill the

various roles and it is but natural they should con

sider it fair and proper that their function and value

be admitted.

The average draftsman is a man of good breeding

and intelligence who hasa fair knowledge and ap

preciation of architecture. Most men in becoming

draftsmen do so with the aim and intention of
ultimately becoming architects; certainly men

graduated from the architectural schools who must

of necessity acquire their practical experience

through drafting have this intention. In how many
cases, however, do they find opportunity for getting
the necessary knowledge and experience to become

architects, or in fact well-rounded assistants in their
employers‘ offices? They are engaged without any
contract; their stay in the offices depends usually
upon steady maintenance of work; if there is a lull
between commissions, they-are dismissed and new

a force taken on when work picks up again.

It is not unreasonable to expect that after a

number of years of such employment the enthusi

asm of becoming architects has been dulled and if
they remain in the profession, they are reconciled

to remaining employes and take only such interest
in their work as is necessary to keep their employ
ment. The best of architecture cannot be produced

with assistants of this calibre,-neither will it be pro
duced if these men become associated with unions
that by means of collective bargaining secure only
monetary advantages.

There is a middle ground that will prove effec
tive; it will require a real and lively interest‘ on the
part of architectural societies-—perhaps the Insti
tute and its Chapters—but the fundamental interest
which every draftsman has in architecture supplies

a beginning of substantial character. We believe

a model for accomplishing much good has been set

up by the Boston Society of Civil Engineers and
because of the similarity of the problem in both
professions the chief points of its program are

outlined.
In its effort to better its service, the Boston soci

ety considered means of securing the interest of the

young men. Conferences were held with them,

resulting in the conclusion that discussions of
designs and designing methods would prove of
interest and value. It was further determined that
the society work of the young men should be man

aged by themselves and to accord with their con

venience and desires. A nucleus of about forty men

was recruited chiefly from the designers; some were

already members of the society and the others be

came members to secure the advantages of the
young men's section.

The meetings are arranged to suit the ideas of the

men themselves. They begin at 6 o'clock and last
about two hours. About half the time is given to
the presentation of a subject and the balance to
discussion. The sessions are entirely informal,
manuscripts of the papers are not required and no

stenographic record is kept. Questions are en

couraged and the blackboard and stereoptican are

at hand to illustrate difficult points.

It has been found that the greatest interest is
aroused in meetings in which actual designs are

discussed rather than pure theory. It is usual for
the speaker to select a design that has recently been

developed in the office with which he is connected

and the discussion that follows results in a general

interchange of ideas that is most helpful.
The Boston Society has wisely recognized two

important qualities of youth. These young men are

energetic and they want to do things, and further
more they want to do things in their own way. By
encouraging these qualities and placing confidence

in their ability to carry them out, a most successful

section of the society has been instituted and in
addition to enlarging the membership it makes

possible in the young men a keen professional

interest in their work which is reflected in their
office associations.

228
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The Cunard Building
A GREAT ACHIEVEMENT IN NEW YORK, BY BENJAMIN WISTAR MORRIS

By ROYAL CORTISSOZ

NDER the pressure of commercial condi

l I
tions, and perhaps of their own bad taste,

some of our designers of tall buildings have

in recent years turned their backs upon architec

ture. They have been content to produce, in

stead, simply skyscrapers and hotels. It is unde

niable that from a certain point of view they have

produced these things very well. The huge office

building and the hugehotel or apartment house

are all as poignantly expressive of American life as

the cathedral of Amiens is expressive of French
life in the middle ages. If the genius of a people
is reflected in great hives of living rooms and busi

ness ofiices, then the inventors of a new category
in American building have at least been true to

their race. We may chuckle derisively over the
hotel lobby swamped with junk from the old
world, but we know perfectly well that that is

what the public wants, and the designers afore

mentioned know how to supply it. In the case of
the ofiice building the public want is based, more
over, on an irreducible public need and it is hard

to find fault with the architect whose endeavors to

satisfy it result only in bald prose. How is it
possible to extort anything else from the steel cage
principle?

I used to ponder that question when, 30 odd years

ago, I studied the old Tower Building in lower

Broadway, the first essay in the new mode of con
struction, and from the vantage ground of McKim,
Mead & White’s office I watched the experiments

going on all over the country. I have been watch
ing and pondering ever since, and observing that
in the steel cage principle there is, after all,
nothing inimical to architecture~granting that
the right hands are at work. Distinctly practical
elements have naturally always been to the fore

in this matter and when Daniel H. Burnham took
hold, in Chicago, it was primarily as a practical
man that he won his resounding triumphs. In the

making of an office building he-saw that organiza

tion of plan was everything. He was strong in the

management of circulation and illumination. In
the long reflections on this subject to which I have

ventured to refer, those phases of the problem have

been intensely interesting. But if they have deep
ened my appreciation of architects as practical
men. they have also thrown me back with a stronger
conviction upon consideration of their function as
artists. There, in fact, lies the nubbin of the whole
business. It is in proportion to his purely aesthetic
gifts that the designer of tall buildings produces
architecture. Looking back over a crowded
period, during which architecture has outstripped
all the other arts in America, one is driven to the
conclusion that the best buildings are those which
not only embody good solutions of practical prob
lems but, like our best paintings and statues, de
note vision and personality. I emphasize a point
which ought to be, perhaps, trite enough, because
as a matter of fact so many architects seem to have
thrown it overboard.

Not long ago I had the opportunity of seeing a
group of buildings which I had known before only
in photographs and drawings—the court house and
jail designed by Richardson for Pittsburgh. It
was a positively thrilling experience. To stand in
the presence of these buildings is to feel the spell
of organic architecture, of walls vitalized by the
genius of a creative artist. Composition has here a
recognizable purpose, a beginning, a middle and
an end, fused in the light of reason. Memory of the
superb tower, of the heroically conceived jail, is as
moving as memory of a pile like Carcassonne.
When I came, soon after, to the Cunard Building
I had something of the same sensation. I knew at
once that Mr. Morris, like Richardson, had had
a creative impulse. I have been immensely im
pressed by the convenience, the ingenious handling‘
of space, and all the nominally prosaic virtues of
his design, but what makes it exciting is its beauty,
the proof it affords that a skyscraper may be made
a work of art.

It is fairly fortunate in its site, the site whereon
New Amsterdam was founded. Bowling Green
gives the thoroughfare some width just before it
settles down to the straight and narrow constric
tion of Broadway, and, for once, a skyscraper may
be seen in something like perspective. In respect
to style, Mr. Morris might be said to have taken
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his cue from the Italian renaissance, but he must
have been influenced also, I think, by the spirit of
the institution he had set out to house. The Cunard
Line is unquestionably an institution. The ships
first set going between Halifax and Liverpool in
1840 can claim, in their way, an alliance with the
imperial fleets. Their captains touch hands, so to

say, with the early mariners who laid the founda
tions of England's sea power. Mr. Morris has kept
this in mind. The first stages of his facade are

exactly expressive in their simplicity and strength
of a vast business historically identified with the

sea, and rooted in a profoundly British tradition.
The home oflices of the Cunard Line in Liverpool,
erected not long since, have a square-built, almost
fortress-like aspect. Mr. Morris has followed in
New York the same motives of weight and dignity.
His massive courses of rusticated stone, broken by
five monumental arches, may have an Italian prece
dent, but the perfect base they provide is in

harmony with all the ideas of might lying behind
the assertion that “Britannia rules the waves."

There is a charming decorative touch discover
able here. I say “discoverable," because one does

not immediately notice the delicate carving on the

two small window frames flanking the southern

entrance arch. When you do find it you are struck
by its modest felicity, by the manner in which

the artist seizes a chance to lighten the mass. As
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you savor the grace and elegance of this ornamenta
tion and its happy effect at the particular spot you
realize also how “judgmatic" Mr. Morris has been.
It is characteristic. He has placed decoration only
where decoration has been fitting. There are no
teasing details to disturb the calm of these noble
walls. The arched base, like the pillared stage it

carries, is refined very nearly to the point of aus
terity. As the facade soars to its height there are
no decorative littlenesses to mar the broad and
powerful sweep of the design. But all the time the
architect has been studying modes of avoiding the
arid, bare, box-like effect invited by the needs of
fenestration. He recesses the facade slightly, along
a width suflicient to embrace eight of the windows
in his row of sixteen, and the composition reaches
its renewal of pillared openings at the top with
out a moment's threat to its essential unity. He
modulates his surface, if I may so express it, gains
in light and shade, without having recourse to any
specious “picturesque" expedients.

The cornice counts only on the central portion
of the building, and the full force of an ideal cli
max is thereby renounced. I cannot help regret
ting this. A great cornice is a joy by itself. But
Mr. Morris has made the best of the situation im
posed upon him by the zoning laws and the step
ping of the topmost stories. If he could not let
himself go in a cornice worthy of the base on which

Detail of Lower Stories on Main Facade
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Gate to Clerical Department of Cunard Line

his building rests he has at all events played with
his varied roof lines so skillfully that they hold
together and adequately crown the whole. It is

the whole that registers his authority, the binding
of the building, line and mass, into one beautiful

chord, not only just in proportions but lightly
touched, with the living quality that in such de
signs is so rare. Gone is the deadness, the inertia,
the banality, of the skyscraper to which allusion
was made at the outset of these remarks. Gone is

the empty gesture of adventitious ornament. This

is indeed organic architecture. The facade holds
you by its beauty and at the same time it persuades
you that it is the outward, visible sign of an in
ward interest, a good plan.

One thinks again, as is proper, of the Cunard
tradition, on entering the building. The northern
arch gives access to a bank, the southern to the
hall from which elevators rise. The three central
arches are Cunard arches, dominating a vestibule
which leads to the company's vast rotunda, and this
vestibule might alone provide the theme for a

homily on the genius of business. Business is busi
ness, as it is here understood. There are no ex

traneous facilities in the Cunard Building There

is no restaurant. There is no barber shop. There
are no booths for the sale of papers, theater tickets,
flowers and what not. The vestibule with its cof
fered and delicately tinted ceiling is as purely mon

umental as the Italian palazzo interior it suggests.
It includes, too, a feature which like the external
carvings I have mentioned points to Mr. Morris’
wise use of decoration when it is permissible. He
has filled the spaces between the piers with mag

nificent iron grilles. Delicately designed, yet with
the quiet force in them that befits the metal, they
make the most discreet possible enrichment of the

Detail of Mechanics and Metals National Bank, Cunard Building
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ensemble. I ought to mention at this point a de
tail in the floor plan which has a peculiar fascina
tion. Crossing the vestibule we have to traverse
still another parallel passage, much narrower,
which terminates at right and left at passages run
ning toward the center of the building. The use
fulness of these extra channels for circulation is
obvious and they have further a remarkable artis
tic charm. Sufliciently but not brilliantly lighted,
they bring an almost romantic element into the
scheme, vistas both intimate and mysterious.
There is nothing more engaging in the develop
ment of the plan than these quiet aisles, unobtru
sively enframing the rotunda.

The rotunda or great hall is an imposing tour
de force. McKim was Roman when he conceived
the grand spaces of the Pennsylvania Terminal.
Mr. Morris has been Medicean in the conception
of his Cunard hall, a deep, domed chamber ex
tending through to the back of the building. Here
all the splendors of the renaissance break out on
walls and ceiling. The ceiling, nearly 70 feet from
the floor, at once takes the eye and promises to
keep it indefinitely; but I must confess that my
own first impression took in as enormously impor
tant so humdrum a thing as the counter over
which the public traflics for its tickets. It runs
down the hall on each side, in straight lines,
unbroken save beneath the central dome. The
counter, like everything else in the room, is built
of creamy travertine. It has a
dark top, of cork. Strictly con
sidered, it is one of the struc
tural fundamentals of the hall,

without which business could
not be carried on, and it
enters accordingly into the
architect's imaginative pur
pose. The pure linear effect
of the thing is very beau
tiful, telling incessantly in
the web of design that Mr.
Morris has worked out. The
unity of the facade comes once
more into mind. The domes *5 ; ,
rest majestically on their piers. J '

;Q§A",_E.,.’:,‘i=':N‘.’,'
The piers are so composed as 3,]:

"
°LlE“'°‘-L

to make a well knit sequence.
U ‘;< R ‘ -i-. - .~-- 5

From the four “luminary
5 flurr - "J _ Ill]ml

squares which they form at
§

50, W,
the corners of the central dome, U illfll
and from other sources, there
comes an admirably diflused
light. The travertine sets the
whole in a mellow key and in
Barry Faulkner’s immense
maps on the walls, showing the
Cunard routes, and in Ezra
Winter's paintings on the ceil
ing and the four pendentives,
illustrating the history and my
thology of the sea, this key is

transmuted into sumptuous warmth. On the floor,

in the center, the points of the compass are indi
cated in marble, encircled by figures in low relief,

a bronze modeled by John Gregory. Yes, Medi
cean is the word. You have a sense of business

raised to a higher power, taking luxury in its
stride. In style and in spirit the room is an evo

cation of Italy. But it has stirred me as I was

stirred by Richardson's tower and jail walls, feel

ing above all things the play of a genuine archi
tectural inspiration, springing straight from the

personality of the designer. Mr. Morris’ imagina

tion rather than his scholarship, I take it
,

is re

sponsible for the fact that the hall is so new, so

opulent, so well balanced, and. especially, like the

facade, “all of a piece."
He has been fortunate in his painters, both grad

uates of the American Academy in Rome, and both

exemplars of the principle which it is one of the

particular aims of that institution to inculcate, the

principle of artistic refinement. Mr. Faulkner's
opportunity has been, in a measure, circumscribed.

He had simply to map the continents according to

Mercator's projection and to thread across the seas

the paths of ships. His big panels are chiefly to be

regarded as spots of color. As such they are rich,

but as judiciously tempered as tapestries, governed

by the sense of measure which seems to work like
a “big magic” everywhere in this room. He has

contrived to enliven his spaces, too, by the use of
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flags indicated here and there. To Mr. VI/‘inter was

assigned a great task, the embellishment of the
domed and vaulted ceiling pictorially and conven
tionally. The Italian origin of his project is clearly
perceptible. In his formal dec
oration he recalls both Pin
turicchio and Raphael. The
influence of Raphael is espe
cially apparent in the roundels
of the central dome. But in the
pendentives, portraits of his
toric types of ships, “on the in
constant billows dancing," he
strikes a note of his own, and
when you detach yourself from
details, sweeping the whole per
formance at a glance, you are
impressed by Mr. Winter's par
ticipation in that vitalized ini
tiative to which one is always
returning in this building. He

is not the emulous disciple of
the past alone, reconstructing
an old motive; he is a mod
ern painter, making a historic
idiom his natural property.

The ships in the pendentives
illustrate even more eloquently
than his more formal motives
the thoroughly mural character
of his art. They are the stout
hulls of Leif Ericson, Colum
bus, Cabot and Drake, borne

over high seas by swelling sails.

The Spanish and British vessels
are, of course, towering struc
tures. The viking craft,
though shallower, is sturdily
built. Bold, pure color in each
case enforces the accent of rude
strength which belongs to the
subjects. The pendentives are
on a massive scale. Mr. Win
ter's compositions are precisely

fitted to them in spirit——they
fulfill an architectural purpose.
Yet the air of the sea blows
through them; there is life as

well as a certain decorative

serenity in them. So it is

with the roundels, in which
spirited figures of tritons, mer

maids and the like are rather
shrewdly but freely adjusted
to the given spaces. The
broad effect is glittering,
gorgeous. Yet always——and
this is where one recognizes at
their best the influences of the
Roman Academy—the paint
er’s delightful fervor is kept
wonderfully in check. His

forms suggest that he has drunk deep of the lessons

implicit in Raphael's great series in the Rospigliosi.
The panels in which he has symbolized the winds
and the seasons, in exquisitely modeled reliefs,
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have alike a renaissance luxuri
ance and a renaissance re

straint. He is the deft crafts
man as well as the robust
painter and I hardly know
which is the more winning, his

deftness or his easy, virile
swing. He seems to me a kind
of Giulio Romano come again,
with a modern polish and an

individual reserve force.

Mr. Winter’s work makes its

mark brilliantly and so con

spicuously that it would be

rather natural, I dare say, for
the visitor to carry away an

impression of it as supplying
the clou of the building. And
there are other kindred epi
sodes, as we have seen—the

maps, the compass with Mr.
Gregory's antique but not by
any means archaeological pro
cession, a bronze equally be

guiling in design and in tech

nique, and various grilles. In
some minor offices tucked away
in the western corners of the

ground floor there are bits of
stained glass which are well

IQIBAND 2013 FLOOD:PLAN
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worth while. De

cidedly there is decorative material and to spare.
In the executive offices on the third floor Mr.
Morris has been able to indulge himself in interest
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ing paneling, mantelpieces and the like. The
Medicean atmosphere continues, a tone of luxury
being maintained through elements of spacious
ness, stateliness, good proportions, good taste.
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But having noted all this, the
factors that remain for com
ment revive the element of
purely constructive design to
which, in the long run, Mr.
Morris owes the success of the
building.

I have mentioned the2esthet

ic
,

charm joined to the utility
of the little aisles on three sides
of the great hall. Charm nec
essarily disappears from the
upper floors, but the utility
persists in edifying form. I

need not describe in detail
plans which are reproduced in
these pages. But I may at least
pause upon the fine architec
tural rectitude of them all.
The succeeding floors above
those filled by the Cunard
Company are linked with ex
hilarating adroitness to an
indispensable resource,~—the

light. It is the architect's
proud boast that there is not
an interior office in the build
ing, and I have seen how true
this is. He has to thank the
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power of steel for the blessing. It permitted him
to rear part of the structure directly above the
dome in the rotunda, thus doing away with the usual
central wall. The building has frontages on three
streets,and,by good luck,contact with the light com
ing from a fourth. Deep courts in the middle of the
north and south facades give to the offices in the
center as good light as pours into the street fronts.
This arrangement of the plan secures also the most
economical disposition of space for corridor cir
culation. The clustering of elevators at the south
east and northwest corners also perfectly contrib
utes toward the handling of this latter problem.
There is no waste or awkwardness anywhere.

The sub-dividing of floor space is largely deter
mined, of course, in these modern buildings, by
the wishes of tenants. The spaces between corri
dors and window walls are cut up to please them.
One firm will take an entire floor and, to a certain
extent, frame its own plan. Exploring such a floor
in the long series of 22, I noticed a change which is
slowly establishing itself. The familiar ground glass
was gone from the partitions. Clear glass had taken
its place. It was as though the roof had been lifted
from a busy hive, disclosing the activities in every
last little cell. This transformation is due, I am
told, to a development in latter-day “efficiency."
It allows the executives to keep an eye on every
body, to see that the occupant of no desk is idle.
There is really no petty watchfulness about it,
I gathered from a banker with whom I discussed
the subject. “It all makes," he pithily said, "for
an increase in the solidarity of the corps. It is a

matter of psychology." I find an incident of this
sort somehow subtly humanizing to the whole
spectacle presented by such an edifice as the Cunard
Building. The thing is rooted in transactions that
cover the habitable globe. It begins with the im

perial traits of the great decorated hall. It rises

through layer after layer of humming floors to a

broad roof upon which one or two offices with huge

fireplaces and picturesque loggias look down the

bay toward the hurrying fleets. There broods over
it the spirit of a veritable cosmos. Figures, queer

statistical figures, accompany in the accustomed

way this colossal fabric. VVe are told that the
Cunard Building has frontages of so many feet,

that it covers a prodigious area, rising to a total,
when all the floors are counted in, of 660,000 square
feet, and so on and so on. But irresistibly the
merely human appeal of the thing strikes home.

What an epic Balzac could have devised with a

building like this for his theme! All manner of
far-reaching implications suggest themselves in the
grandiose nature of the facade and the great hall;
the ineffable power of the machine which the whole
building constitutes, the tremendous potentialities
of the business units populating the place—and
perhaps, too, the moral of those clear glass parti
tions. You cannot regard such a cosmos as an in
sensate thing of stone and metal. You feel in it
the force of a living organism. So, I believe, Mr.
Morris imaginatively grasped the idea of the
Cunard Building from the start, and he has bodied
it forth, in a great work of architecture, alive and
beautiful.

Broadway Entrance of Mechanic and Metals National Bank, Cunard Building



Mural Decorations of the Cunard Building
B7 EZRA WINTER

vestibule and the great hall of the Cunard
Building presented a number of problems,

in the solution of which considerable ingenuity was

required.
In planning the arrangement of decorations for

such large ceiling spaces it became necessary to

rely to a considerable extent upon the resources of
sculptural relief and modeled ornament in order to
make easy and natural the often abrupt transition
from the plain, architectural surfaces of walls to the

painted portions of the ceilings. The function of
modeled ornament, in this instance, was chiefly
to soften or modify what might otherwise have been
the undue austerity of flat wall areas and equally
flat ceiling surfaces.

What might be called the “time limit" was abso

lutely fixed and it was necessary that it be closely

adhered to. Since the decorations of ceilings must

obviously be governed by the completion of their
construction, no more than four months could be

allowed for work upon the paintings in situ. With
this exacting time limit as the governing factor all

THE
execution of the ceiling decorations in the the necessary plans and sketches were prepared,

which provided for a judicious balance of decora

tive composition—sculptural relief, modeled orna
ment and spaces to receive ornamental painting—
so that the entire work might be divided and dis
tributed among various artists and craftsmen.

In preparation for the work fully two months

were spent working at half-inch scale, and at this

scale every detail was considered, including the

pattern of the ornament and the subject matter of
the pictorial compositions and sculptural relief.
Careful drawings were made on tracing cloth of the

plans of the various portions of the ceiling, from
which white prints were made and on these dif
ferent color schemes were studied. At the same time

blue prints of these drawings were issued through
the architect's office to the modelers, plaster workers
and builders.

Then began the dividing up of the work; the

ornamental relief and fields of painted arabesques
were turned over to draftsmen to be developed and

studied at full size. Sketches for the proposed sculp

tural decorations were turned over to the sculptor

Pendentives in the Great Hall
The Ships of Leif Ericson and Christopher Columbus. Painted by Ezra Winter

Q 1921 The TwentyfiveBroadwayCorp.
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to be modeled at one-quarter full size, and at the

same time the four large spandrel boat composi

tions and the four round compositions in the dome

were carefully studied at the same scale. This occu

pied about three months, and during this time the

character and pattern of the arabesque ornament

were determined and full-size drawings for the

modeled ornament were sent to the modeling shop

together with the sketches prepared by the sculp
tor, to be modeled at full size. All work was then

transferred to a temporary studio in the Cunard

Building, and there full-size cartoons of the large
pictorial compositions were prepared. To gain
time, it was also found practicable to prepare
plaster discs of the four roundels in the dome, on
wire lath, so that they could be painted before the
ceiling was built. This was done and, one by one,
they were later lifted into place and anchored to
the steel girders above, just as the sculptural panels
were installed.

The next important detail to be considered was
the choice of the medium to be used in painting the
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VAULTED CEILING IN GREAT HALL, PAINTED BY EZRA WINTER

CUNARD BUILDING, BOWLING GREEN, NEW YORK, N. Y.

BENJAMIN WISTAR MORRIS, ARCHITECT, CARRERE GtHASTINGS, CONSULTING ARCHITECTS
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SECTION AND DEVELOPED PLAN OF DOME IN GREAT HALL
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decoration. Owing to the character of the ceiling,
which is all curved surface, it was impossible to
consider painting the decorations in the studio on
canvas and mounting them in place, as is done
commonly by mural painters today, and because
there are so many sources of light in the great hall

it was felt that some medium should be used that
would not have a shine or gloss to reflect the light.
The time limit prevented the use of the renais
sance method of fresco painting, and it was decided
to use a variation of this method known as fresco
secco, the difference being that the plaster, instead
of being painted when it is newly applied and still
wet, is allowed to dry and is then soaked with lime

water before the painting begins. It is, perhaps,
more like the Pompeian method of fresco in that
milk or some albuminous substance is added to the

lime to form the painting medium, while in the
- renaissance method the carbonization of the lime
alone is depended upon to bind colors. The Pom
peian decorators usually painted on a very smooth

plaster and then rubbed it to produce the charac
teristic gloss or polished effect. This, however, was

not desired in the case of

the Cunard ceiling, and

as a further precaution
to prevent a shine or
gloss, a sand finish was

given to the plaster.
The plastering is a very
important part of this

method of painting and

since it was impossible

to obtain enough old

slaked lime for the
execution of the ceiling,

a well tried cement plas

ter was used rather than

take the risk of using

a hydrated or poorly
slaked lime. It was fi

nally decided to use a

scratch coat of water
proof Portland cement

and two coats of Eng
lish Keene's cement as a

foundation for the lime

and colors used in paint
ing.

Another problem
which is always difficult
of solution for the mural
painter, when the
heights are great and

the spaces large, proved
in this instance to be

particularly serious. To
carry on the work of
decorating the ceiling

spaces while the build
ing was actually being

constructed necessitated

the successful handling of a complicated mechani

cal problem; it was necessary for the mural painters
that a scaffold be built across the entire space of
the dome, and yet it was equally necessary that the

construction engineers have the floor beneath the

dome unobstructed for their trucks to drive over,

which would have prevented the building of staging
for such a scaffold. This difljculty was satisfac

torily solved by the engineers who provided a

hanging scafiold which did not interfere in any way
with the floor. In order that no interference might
be had from cables attached to the ceiling, the

platform was hung upon cables attached to steel
work above the dome and passing through spaces
in the ceiling which were to receive plaster
rosettes. This arrangement has another advantage
in that if at any future time repairs are necessary,

a scaffolding may be hung in the dome at any
height without much difiiculty or interference
with the business which goes on in the great hall.

Ingenuity upon the part of the engineers solved
still another problem. Upon the suspended plat
form which has just been described there had been
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enclosed a studio, within which the work of deco

rating the ceiling went steadily on. This studio,

however, required heating for the work was con

tinued through the winter, and it was found to be

impossible without heating for the mural painters

to manage their brushes with the accuracy which

was necessary. The difiiculty was overcome when

the builders installed a complete steam heating

system in the studio upon the swinging scaffold.

The mural work in the great hall of the Cunard
Building portrays the age-old romance of the sea

or lure of travel. Painted in circular insets or

modeled in medallions sea creatures of many kinds
—tritons, mermaids and sirens—express the fas

cination which the sea has always possessed for the

imagination of the world. Upon the great penden

tives sail the ships of Leif Ericson, Christopher
Columbus, Cabot and Drake, all being in a sense

the forerunners of the Cunard steamships which

travel some of the same ocean routes. The vessel

of Leif Ericson is a viking ship with high prow
ending in a gilded dragon, and upon its huge out

spread sail is painted his emblern—the sea horse.

The cross is emblazoned upon the sail of Columbus’
vessel, and the ship of Cabot is a caravel of high

decks and many colored striped sails. The vessel of
Drake and the use of the Tudor emblems, the rose

and three lions couchant, symbolize, perhaps, the

far away beginning of what might be called the

Cunard idea, for they represent the first manifesta

tion of the vast maritime power of Great Britain.
The great hall ceiling is one of the few in this

country in which strong, brilliant colors are used.

There is too often a desire to execute mural work in
grayed colors for fear that otherwise it will not hold
its proper place. In this instance the great height
of the ceiling and the enthusiastic co-operation of
architect and owners gave a wide latitude in the
use of color. The colors are disposed to lead the eye
through progressive richness and brilliancy to the
central dome. The pendentives are painted boldly,
with the color of the sea providing a base.
The vessels are in shades of brown with sails of
lighter buffs, and insignia in bright reds and yellows.
The enclosing borders show small spots of dark
colors held together with interlacing bands of gold.

The east and west vaulted ceilings have a back
ground of intense blue with a slight greenish cast.
On this the renaissance ornament appears in tans
and yellows, contrasting with the central panel
which has a background of strong red approaching
vermilion. The position of these colors is reversed
in the central dome. The red becomes the back
ground for the octagonal divisions, in which the
roundels appear, and the blue is used only for the
shell backgrounds of the sculptured panels. The
prevailing color of the vaults is thus blue, and that
of the dome red. The roundels are in light, pastel
like shades with sea green, azure and flesh color pre
dominating. The modeled ornament, which out
lines the pattern, is brilliant in light shades of yellow
intensified with gold. The niches at the east and
west ends and the soffits of the arches are largely
in color and texture the same as the travertine walls
below. Color is but lightly introduced, and is used
only as a background for the modeled ornament.

Maps Painted by Barry Faulkner as Seen in Niches of the Great Hall
° 1921 The TwentyfiveBroadwayCorp.



Structural Features of the Cunard Building, New York
By S. O. MILLER, C.E.

one is tremendously impressed with the vastness
and magnificence of the “great hall.” Producing

this great open space and carrying the weight of
building above it made necessary some record

achievements of structural work, particularly the

large plate girders across the long part of the span,
which were the heaviest per foot ever fabricated at

the plant of the company that furnished the steel.

This feature of the work, however, from the stand

point of the designer, was not the most diflicult; that
part is now covered up and hidden and, to a large
extent, already forgotten—the carrying of the

structure over the double-track subway which

traverses the building site from northwest to south

east on a curve, and which made it necessary to

have many and complicated girders, bolsters and

columns to carry the main loads of the building
down to solid rock, independently of the subway’s
structure.

The property on which the building is located

was assembled from a number of separate parcels
of land; the subway engineers assumed that each

piece of land would be improved by the erection of
an individual tall building and they made column

layouts to fit the requirements of each parcel, and

provided in the roof of their subway structure,

steelwork designed to carry these loads. When the

column layout for the building, taking the plot as a

IN
looking at the completed Cunard Building, whole, was made, as can readily be imagined, the

positions of the projected columns did not fit the
positions provided in the subway structure for the
loads; it would have made necessary a jumble of
complicated girders to take the loads at the points
provided. The question of vibration in the build
ing, from the subway trains passing underneath,

was then taken up and some of the methods that
had been attempted in other places to reduce such
vibration, were gone into and discussed but they
did not seem likely to produce good results. It was
decided to put the weight of the building directly
upon the rock and on footings entirely independent
of those supporting the subway; this, it was felt,

would produce less vibration than by using the

subway structure and did not seem to involve much

more in cost of steel. The building grillages in

every case were carried down at least to the level

of the adjacent subway footings. This, in many
instances, necessitated sinking the footings far be

low the sub-basement floor. The result of this
method of construction has so far proved entirely
successful as the vibration from the subway trains
is hardly noticed and the extra expense is fully
justified as there was considerable anxiety on this
account.

Referring to the plan of the subway girders (Fig.
3) it may be seen that these girders span the subway
in a more or less haphazard manner. This was

Nine Girders in Foreground over Subway Carry Concentrated Load of 4,200 tons

I 7
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Detail of Framing over Subway Structure Near Greenwich Street
Hitch Angles May Be Seen on Tops of Girders

caused by an effort to carry the column loads of the

building with the shortest possible spans over the

subway, and also by the fact that the form of the

subway structure was not only a curve but involved

iminwm
-DIAOMJA or IUILDINO“

Developed Elevation of Columns and Plan of Girders Spanning Subway (Fig. 3)

breaks of various kinds, some of
which were particularly unfor
tunate in their locations. The
floor levels of the basement
limited the depth of girders that
could be used for this purpose,
and unfortunately, where the
heaviest load came, imposed by
the corner columns of the great
hall, there was the least clear
ance and the longest span over
the subway. At this point 3

columns came down above the
subway structure, carrying a
total load of 4,200 tons. To
bear this load, 9 plate girders,
side by side, spanned the subway
supported by 18 columns, 2

columns being on the axis of
each girder. These girders are
marked on the plan G18X and
G18Y, there being 4 of the Xs
and 5 of the Ys. The main ma
terial of the X group was a web
plate, 68" x %", a total length

of 66' 10V”; the flange angles were 8" x 6" x 1", and
5 cover plates on each flange 14" x 1" thick, making
a total cover plate thickness on each flange of 5".
The Y girders of this group have the same web and

flange angles, but the total
cover plate thickness is

3%”. The weight of one

of the X girders was 29
tons, and the weight of
the entire group of 9

girders with the bolsters,

which distributed the load
over these girders, amoun

ted to 276 tons. The de
tail drawing of a part of
one of the X girders is
shown in Fig. 4.

The system in sup
porting the other building
columns over the subway
was similar, but in no
other case was there such
a heavy concentration of
loads, and from 2 to 4

girders were used as a unit
spanning the subway. In
each case the system of
the group of 9 girders was
followed, that is, to place
a separate column under
the end of each individual
plate girder; these groups
of columns, side by side,

were fastened together
with angles to make them
one unit. The detail of
one of these groups, con

sisting of 2 columns. is
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Fig. 4. Part Detail of One of
Four Girders Marked X on
Fig. 3.

Fig. 5 Detail of Group Col
umns Used around Subway.
See Fig. 3.

shown in Fig. 5
. The groups of columns were

braced by a system of vertical sway-bracing shown
on the general plan (Fig. 3). This bracing was neces
sarily irregular in form and had to be placed in such
positions as it could for architectural reasons. The
total tonnage of steel in the subway girders, bracing
and columns was 1,431 tons.

Referring to Fig. 7 of the 5th floor framing, show
ing the plan of the girders over the great hall, it will
be seen that all the building columns coming down
on this tier over the great hall
had to be supported; for this
purpose a system of double

plate girders was used, a pair
of girders receiving 1 or 2 of
the building columns as the

case might be, with a heavy
steel slab forming a bearing
and distributing the load over

the stifleners of the girders.
Two of these pairs were made

up ofgirdersof tremendous size

and weight; the rivets used

in fabrication were 1%” in
diameter; the main material

consisted of a web plate 120"

x ,7/8”, the flange angles 8"

x 8" x 1", the side plates 12"

x 1", and 4 cover plates on

each flange 20" x 1%". The
total span, center to center of
bearings, was 64 feet.

H . WACINOSAL!AS ‘_ 5351.
1 ¥I*mI|l-5lllllI='’s~

.
éé%f6$lLUd}

‘ n

W
0 h :. i I I I u o . T \ . '

wliss-1/s-za-ur

2-!Ll2'\!'56now
Q a I 1

- GcDB '0new . -

?~LE-6-1'56’-104

SYACINOSAM!A5TOPILD

~Q|}U'n' Li

An illustration of one of these girders loaded on

the cars is shown by Fig. 6. The weight of each one

of these individual girders was 60 tons, making the

weight of a pair of supporting girders 120 tons. This
illustration may give a clear idea of the large num

ber of 1%"rivets used in fabricating the girder. It
also shows the hitch angles which were used to lift
the girder onto the cars and to raise it to its position
in the building. The raising of these immense

girders to a height of 74 feet above the street was

quickly and safely accomplished by using two der
ricks, one lifting each end of a girder. The trans

portation of these pieces of steel through the streets

was done on Saturday afternoons, Sundays and

holidays, as the streets had to be comparatively
clear to make it possible.

The 5th floor framing plan, Fig. 7
,

shows over the
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Portion of Fifth Floor Framing Plan over Great Hall (Fig. 7
)

great hall area a number of other girders which were

large and heavy but smaller than those just referred

to. The riveting together of these at certain places
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Showing 120-inch Plate Girders in Place

required the use of 1%” rivets
driven in the field; this is

probably the first time this
has been done in a building
operation, and good results
were obtained by driving with
two riveting guns, one to drive
and one to “buck up." VVind

bracing was introduced in such

places in the sides of the great
hall as the architectural con

ditions permitted. This was

considered good judgment in
view of the large hole which
was cut in the building and
intended to keep the great
hall structure rigid under wind
or other vibration. The de

tails throughout the whole
building were made very stiff
without resorting to extra brac
ing members.

The writer had the privilege
of being associated with Boller

8
: Hodge as Consulting Engin

eers for the structural work
and with Daniel E. Moran as

Consulting Engineer for the
foundations. Henry VV. Hodge
worked with the writer up to

the day of his death, and thereafter Howard C.
Baird gave advice and co-operation.
the many unusual problems solved.

Thus were

‘\
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j

8
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Heavy Framing over 70 Feet above Street



Special Problems in Foundations of the Cunard Building
By CARLTON S. PROCTOR, C.E.

Moran, Maurice 6? Prortor, ConsultingEngineer:

N the design of the foundations of the Cunard
Building the engineers were confronted with the

rather unusual feature of a site bounded on two

sides by subway structures, with a third subway

crossing diagonally. The topography of the rock
surface showed a pronounced “hog back" running
north and south at substantially the center of the

site with a vertical drop averaging about 12 feet,

the surface contours becoming rapidly higher to the

west and lower to the east of this “hog back.”
This condition, together with the desire of preclud
ing the possibility of'subway vibrations affecting

the building, and the underpinning of the diagonal

subway at the southeast margin of the site, were

other controlling features.

The walls and roof of the subway which crossed

the site diagonally had been designed strong enough

to carry column loads of any building which might
probably be erected on the site, but although the

column loads of the Cunard Building did not ex

ceed the assumed loads in the design of the subway
structure, it was found impracticable to dispose the

column bases on the subway roof girders. More
over, it was considered

probable that if the col

umns of the building
were placed directly on

the subway girders vi
brations would be trans

mitted to the building.
It was therefore decided

that the best results

would be obtained by
placing columns on each

side of the subway struc
ture and independent of
it, these columns carry
ing trusses above the

roof of the subway,which
trusses in turn were to

support the columns of
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the spans be the shortest possible, or, in other words,
that the columns should be as near the lines of the
subway as practicable. Had concrete piers been
employed for the support of the bases of these col
umns, the centers of these piers, to give the re
quired bearing area, would have been so far from
the subway wall as to materially increase the lengths
of the spans; therefore long and narrow grillages,
with the long axes paralleling the line of the sub
way, were placed on the undisturbed rock below the
level of the base of rail. This permitted the use of
concentrically loaded areas of the required sizes
with the minimum lengths of spans for the heavy
trusses.

Owing to the weight of the building it was ad
visable to have the foundations on hardpan or on
rock. As the rock surface at the westerly part of
the building was above the required depth of the
cellar, the foundations of this portion obviously had
to be on the rock, and as it was considered preferable
to have all the column footings on a uniform founda
tion bed, it was decided to have all foundations go
to rock. The desired depth of cellar below ground

89] noon
1 C17~':’

13,the building in the de

sired arrangement.
9275 “.

4'03-e‘

The subway excavat-
“fig

ing having shattered

the rock for some dis

tance outside of the ease

ment line, it was necess
ary to have the founda

tions of the adjacent
columns of the building
on undisturbed rock be

low the base of rail of the

subway. Owing to the

heavy loads on the truss
es it was essential that
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Foundation and Column Footing Plan of Cunard Building
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water level required a cofferdam where the rock was
low along the easterly and part of the northerly
boundaries.

If an open cofferdam were employed the danger
would be involved of losing material in sinkings
through the existing stratum of New York quick
sand, and a consequent settling of the Broadway
subway would have resulted unless prevented by
underpinning. This underpinning would have been
necessary before the construction of the coflerdam
had proceeded beyond the level of the base of rail.

In the opinion of the engineers it was deemed safe
to sink pneumatic caissons without underpinning
the subway on Broadway, and the subsequent con
struction supported this view, as no settlement
whatever resulted. It was estimated that the sav

ing in cost of omitting the underpinning would off
set the increased cost of the pneumatic over the
open method, and as the pneumatic method was
considered safer it was adopted.

In the westerly portion of the site the rock sur

face was so high as to require a very considerable
amount of rock excavation to meet the space re

quirements in the basement. On the other hand,

the rock surface at the easterly side of the lot was
below the sub-grade of the subway which crossed
the site diagonally, and the underpinning of this
subway near its intersection with the Broadway
building line was necessary in order that the build
ing column footings might go to undisturbed rock
without endangering a settlement of the subway.
This underpinning was done as a continuation of
the Broadway cofferdam. The open method of

construction was used for this work in lieu of the

pneumatic, because, with the main cofferdam com
pleted and supported, any run of material which
might start in these small joints could be easily
controlled and checked.

Furthermore, one of the columns adjacent to the
subway occurred at the northerly joint, and it was
necessary, as previously explained, to have this
column close to the line of the subway and extend
ing to firm rock, which at this location was consid
erably below the sub-grade of the subway. As the
placing of this column would have been impracti
cable and expensive through the air-lock of a pneu
matic joint, it was decided that this construction
be done in the open, and by exercising due care no
run of material resulted and a considerable saving
in cost was efiected.

The foundations of the Bowling Green Building,
adjoining the site along the south side, are on rock
to the west of the “hog back” previously referred to,
and on hardpan east of that point. In order to
build the adjoining foundations of the Cunard
Building, it was necessary to underpin the north
wall of the Bowling Green Building east of the
“hog back," from the underside of footing to rock.

This was done by constructing a concrete wall
6 feet thick extending 2 feet under the Bowling
Green Building. The wall was built in alternate
short longitudinal sections, each section being
thoroughly wedged to take the weight of the build
ing before the next was started.

The finished wall then served the three purposes
of underpinning, providing a foundation for the
south wall columns of the Cunard Building, and
closing the coflerdam.

Electrical, Heating and Ventilating Equipment
of the Cunard Building

By HENRY C. MEYER, JR.
Of Meyer, Strong 6’]one1‘, Inc., Mechanical and Electrical Engineer:

obtained from the New York Edison Com
pany. A service connection extends to a

switchboard in the basement which feeds three

main riser shafts, with power feeders to the vari
ous banks of elevators, etc., and lighting feeders

to the different floors.
There is nothing unusual in the equipment ex

cept in the manner of distribution, where an effort

has been made to design a flexible system of wiring
that could be modified from time to time to suit
the varying demands of tenants with a minimum
of expense and with a minimum of cutting. Owners
of large office buildings are thoroughly familiar
with the difficulty of making tenants’ changes in

the electrical equipment, and appreciate the im

portance of a flexible system of wiring.
Provision is made at each panel board, on rented

floors, for the installation of meters. Panel boards

on these floors are of the metering type which

ELECTRICITY

for the Cunard Building is allow any circuit to be easily connected to any
meter. Instead of the usual plan of having iso
lated branch circuits from panel boards to lighting
outlets, plug receptacles, etc., a trunk system of
conduits and junction boxes is used from which
extensions are made to the various outlets. This
arrangement is very flexible and considerably sim
plifies changes and extensions, and particularly
simplifies the problem of metering where space
is subdivided.

It often happens that a tenant requires an un
usual amount of current at some one location, as
for instance, to a large group of graphotype or
addressograph machines, or for lighting a drafting
room. With this system of conduits any such con
dition can be easily taken care of. The accompany
ing diagram shows a section of this trunk system
with the conduits extended both to original out
lets and to outlets which were added later to ac
commodate partitions that were not located in
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accordance with the expected standard arrange

ment. Such extensions were made by installing
each wire in a small flexible conduit buried in

plaster. These extensions constitute a consider

able improvement over the usual method employed.
Ceiling fixtures of the semi-indirect type are

installed throughout the rented floors. They pro

vide sufficient illumination and are so distributed
that desk lights are unnecessary. A large number

of plug receptacles are provided throughout the

building for fans, adding machines, dictaphones,

etc. A storage battery with charging apparatus

is provided in the basement with wires leading up

each of the riser shafts so that any tenant may ob

tain battery service for annunciators, push but
tons, etc., without having the annoyance and ex

pense of dry batteries. Conduits are also run up

the various riser shafts and from the riser shafts

to several points on each floor to facilitate the in

stallation of telephone messenger calls, tickers and

telegraph and similar wiring.
A network of conduits is provided in the floor

of the quarters of the Cunard Company for con

nections to free standing desks, for telephones,

etc. The telephones of the Cunard quarters are

of the automatic type. Any instrument can be

instantly connected with any other instrument
without going through the switchboard, or an

operator may be signaled from the same instru
ment and an outside number obtained in the

usual way.
The Cunard Building is equipped with five

horizontal tubular boilers of 175 h.p. each, furnish
ing steam for heating, and one boiler of the same

type of about 80 h.p. that is used to furnish hot
water for summer and winter use. The boilers are

set with shells 6'6" above the floor so that stokers

may be installed at any time in the future. The
boilers are provided with forced draft for use in

emergency, should one boiler be shut down for re

pairs or cleaning, or when burning finer sizes of low
grade anthracite coal. The coal bunker is of about
700 tons capacity, and is filled by means of a con
veying belt system. Arrangements are made for
the installation of a crusher and of a fuel oil system
should it be desirable to install them.

The building is heated entirely by direct radiation
and the vacuum system is employed. The total
amount of radiation in the building is about 65,000
square feet. The radiators are bracketed to the
walls in almost every instance so as to make it easy
-to clean beneath them. About 150 radiators are
concealed, and automatic control is used to a con
siderable extent in the steamship company's offices.

There are eight separate ventilating systems in
the building: one ventilating the mechanical plant
in the sub-basement; a second ventilating the
Cunard quarters in the basement and first floors,
including the freight and passenger departments; a
third ventilating the Cunard quarters in the second
and third floors; a fourth ventilating the Mechan
ics and Metals National Bank quarters on the base
ment, first and second floors; a fifth supplies to the
vaults in the basement and sub-basement, and
three systems ventilate all the toilet and locker
rooms throughout the building.

'

Each coupon room in connection with the safe
deposit vault is provided with an independent sup
ply inlet with exhaust outlets in the corridors, and a
supply and exhaust is also provided for the main
vault, the connection for it consisting of movable
aluminum ducts entering the emergency door and
so arranged that they can be swung out of the way
when the door is to be closed. The air is supplied
to the vault near the floor through registers in the
base beneath the boxes, and it is exhausted through
ceiling registers. The total amount of air moved by
the ventilating equipment is about 315,000 cubic
feet per minute and about 400,000 pounds of sheet
metal work were used in the system.
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Plumbing in the Cunard Building
By CLYDE R. PLACE

ConsultingMechanical and Sanilary Engineer

layout and specifications were given special
attention and were prepared in the office of

the consulting engineer.

IN
planning the Cunard Building the plumbing

All fixtures necessary
‘

for an up-to-date plumbing installation were given

careful consideration as to design and operating
efliciency, combined with simplicity. The care in

‘

developing the plumbing plans was evident as the
building progressed, because the materials and

fixtures arrived early and correctly and were placed
in their proper positions without delays.

The question of temporary water supply and

fire protection for a building of this size while under

construction is an important factor. In addition to

supplies to meet construction requirements, tem

porary school sinks, which are a sanitary necess

ity for the use of the mechanics, were installed.

Many unusual difficulties were experienced in the

layout of pipes, due to the many levels and clear

ances occasioned by the subway loop under the

building, as may be seen from an examination of

the sub-basement plan. An ample water supply
enters from the three streets bordering the prop

erty. These supplies are combined into a common

header and carried to a large steel suction tank of
10,000 gallons capacity with two compartments.

The house and fire pumps were tested under

actual working conditions before being shipped to

the site. These pumps were installed early enough
to permit their being used for the building con
struction, which resulted in a saving. The pipe for
the cold water service is of standard and extra

strong quality of wrought iron and is galvanized.
The hot water pipe is brass throughout. The sys

tem of hot water circulation is overhead down feed.

Expansion and contraction of the various pipes

were carefully considered, and hot water can in

stantly be obtained at any fixture in the building.
The water heaters for the fixtures of the build

ing requiring hot water, such as slop sinks, oflice and

toilet basins, shower baths, etc., are of the storage

type. There are three heaters, each of 3,000 gal
Ions per hour capacity, and the piping is so arranged

that any one heater may be shut down as may be

required in case of emergency. There are two house

tanks on the roof, each of 10,000 gallons capacity
and the fire protection reserve of 3,500 gallons is

maintained in each tank. The supply to all the

fixtures in the building above the first floor is on

the tank supply. The fixtures below the first floor

are on street pressure with a cross connection on

the supply from the house tanks.
Because of the excessive pressure on the water

lines, due to the height of the building, pressure

reducing valves are used on the supplies below the

14th story. This method gives a uniform pressure

at all fixtures. Each fixture has its individual

valve control and in addition each group has a

separate valve. The valves throughout the build
ing are accessible by means of metal doors. There
are 1,700 plumbing fixtures installed in the build
ing and each fixture was inspected as to quality
and approved before being shipped to the site.

While all the fixtures above grade flow by grav
ity to the public sewer, the waste from fixtures in
the basement and sub-basement is carried to two
ejectors which are discharged by compressed air.
Each ejector has a capacity of 150 gallons per min
ute, discharged into the public sewer in Greenwich
street. Sump pumps for handling the ground
water and wastes of various drips are arranged in
duplex outfits.

Electrical apparatus is so arranged that either
one or both of the house pumps, the sump pumps
or the compressors may work at the same time.
The second pump is started when the load on the
first is more than it can handle. The passenger
elevators are of the high speed, overhead gearless
traction type. They are divided into three sepa
rate banks for express and local service, thereby
giving flexibility and quickness of operation. The
local elevators serve up to and including the 14th
floor and the express elevators from the 12th to
21st floors. The Cunard offices and the bank
quarters have short rise elevators for their own
service. These are of the geared traction _type.

The starter for each bank of passenger elevators
has complete control at all times over the eleva
tors. An electric board, with buttons thereon, en
ables him to start, call back and cut out the sig
nals, and by means of telephone he can call up any
elevator operator, engineer or superintendent of
the building. The shaftway doors are of the center
opening type with hand-operated, two-thirds verti
cal bar locks and center catches. Very heavy ad
justable rubber bumpers eliminate the noise of
opening and closing the doors. These doors are
also equipped with a mechanism to prevent a
person trying to force the door open, once the op
erator has started to close it. The elevators oper
ating over the subway loop have safeties on the
counterweights in addition to those on the cabs.
The cabs are of such platform sizes as to insure
very quick loading and unloading of the pas
sengers.

The passenger elevators in the building provide
for a floor get-away every 23 seconds and there are
elevators in sufficient number to empty the build
ing during the peak rush hours without undue con
gestion at any of the floors. The position of the
operator in the cab is the same for all cases. He
operates doors with left hand and car control with
his right hand. This method provides for a quick
and satisfactory change of operators.
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Steel Design for Buildings
PART I. THE DESIGN OF STEEL BEAMS

By CHARLES L. SHEDD, C.E.

tant that they should be made systematically;
the speed of the work will be increased, accuracy

assured, and the calculations made available for

reference afterwards by anyone familiar with the

system. The method here described is based on that
used by Purdy & Henderson, Engineers, of New
York, but has been modified in some respects by the

author where it seemed advisable for speed and ac

curacy. The design tables are taken from the Car
negie and Bethlehem Handbooks but are rearranged

IN
making engineering calculations, it is impor

7'-9' -0'1‘ 6-9’ '6' _ D - 940
a-120-21%-:0- 9,000 10 4,500

C b-120-sh-uh — 940 940
7 WM

"
m c- x20-ah“2 - 1,500 150

-\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\Y .. -
:-t:',.;r“ -;ii22 .. .2222d ® 52100 20 25520 -km- ze.vao- Mo

M-sR,r\(12o-5%-8-4~7%b)
24' 1 - 691/2[.85 M - 202ooo-(14400 +6900)-150 100

Sketch for Example of Applying Calculations

by the author to give a system whereby the lightest
beam may be readily chosen to fulfill any required
conditions. The moments of resistance and allow
able shear are copied directly from the handbooks
mentioned, but the buckling is the allowable per
lineal inch instead of per square inch as given in the
Carnegie Handbook. The buckling for the Bethle
hem beams is computed by the same formula as
used by the Carnegie Handbook in order to give a

uniform table. ,

The computation is shown here for a beam in a
large oflice building, recently designed by the author,
and will illustrate the method of arranging the com
putations. It is a spandrel beam, that is a beam
between two outside columns of the building, carry
ing wall and floor loads. The beam is between col
umns 10 and 11 as shown in the sketch. The wall
is of brick, 12" thick with two windows, each 7'9”
wide, as shown in the sketch, and separated by a
brick pier 2'0" wide. The story height is 10'0” and
the height of each window is 6'3".

These figures are scaled from the drawings to the
nearest 3", which is near enough to give accurate
results. By accurate results is meant consistent ac
curacy. That is, if some factor of the computations

Copyright, 1911.by CharlesL. Shedd,C.E.

cannot be ascertained nearer than 5% it is a waste
of time to try to get other factors much nearer, for
the result cannot be more accurate than the least
accurate factor. Usually the least accurate factor
in such calculations is the live load of the floor.
This, while determined definitely by law in most
large cities, is not actually very close to the truth,
as being a variable it must be sure to err on the
safe side. Then, too, the actual strengths of the
beams vary slightly. This is shown by the range al

lowed in any specification for the results of the test
pieces. The American Society for Testing Materials,
for instance, allows in its specifications as given
in the Carnegie Handbook an allowable variation
for the tensile strength of steel between 55,000 and
65,000 pounds per square inch. This is a variation
of about 18%.

The span of the beam is 20'0", as shown in the
sketch. The uniformly distributed loads are shown
by crosshatched areas while the concentrated load,
e, is located by an arrow. The load, a, is the uni
form load of brickwork under the windows, ex

tending the entire length of the beam. It is 3'9”
high and 12' thick. Brickwork is usually taken to

weigh 115 pounds per cubic foot, but the author
uses 120 pounds and neglects the weight of the plas
ter and the windows themselves. This is sufficiently
accurate and is easy to use as it gives just 10

pounds for each inch of thickness of wall. These
computations are shown in detail alongside of the

beam diagram.
The b and c loads are the pier loads between the

windows. Note that there are two b loads. In
writing out these expressions for wall loads the

author usually gives the load per superficial foot
first, the height next and the length last. This is
for simplicity in extending the figures. Using a slide

rule it is best to use first the number which is com
mon to most expressions, and the special figures last

to avoid moving the slide too much, thus saving
time. In this case, notice that 120 occurs in three
of the expressions, and that 6% occurs twice.

The d load is a uniform floor load applied to the

beam from column 10 to the point where a floor

beam frames into it at e. 162 pounds is the load
per square foot, including both the dead and live.

The figures 8 and 12 in the computation are in feet.

The first, 8, is half the span of the floor slab and the
second, 12, is the length of the loading. The load e

25
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TABLE I. ECONOMIC TABLE OF BEAMS AND CHANNELS
SHOWING MOMENT OF RESISTANCE, ALLOWABLE SHEAR AND BUCKLING PER LINEAL INCH

Sect.
9' BI 24
9' E 25
9" I 25

10' E 25
10" I 25
12" E 25
8' I 25%

12' I 28
10' BI 28%
12" BI 28%
9' I 30

10' E 30
10' I 30
12" E 30
12' I 31}
12' BI 32
8' BG 32}

15' E 33
9' I 35

10" E 35
10" I 35
12" E 35
12' I 35
15" E 35
12" BI 36
15' I 37}
9' BG 38

Mom. Shear
B1407.

5
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7
3
1
4
7
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9
7
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4
1
8
6
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8
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8
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8
4
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6
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8
0
2
6
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8
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8
7
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3
0
5
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4
2
9
3
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1
0
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3' E 4# .
3' E 5
4" E
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4' E
3' I
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4' E
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4' I
6’ E
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4' I
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4' I
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8" E
5' E
5" I
6" I
7' E
6' E
9' E
8' E
5' I
6' I
7' E
7' I
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6

10'I 40
12’ E 40
12'I 40
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12'I so
15'I 50
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is brought in by an interior beam framing into the

beam in question at the end of the d load. The re

action is copied directly from the calculations for
this building where it is labeled R:-2, denoting that
that end of the beam frames into a beam between

columns 10 and 11. These expressions are extended

and placed below each other so that they can be

readily added together, and as there are two b

loads it is repeated at the top so that when they are

added up the result, 52,100, will be the total load

on the beam.

In the computation, between the two vertical
lines at the right of these loads are placed the re
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18’ I 60 124.7 99.
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15' BI 64 118.2 90.
20' BI 64 162.9 90.
15' I 65 113. 102.
18' I 65 130. 114.
20" I 65 155. 100.
20' BI 69 169. 104.
24' I 69% 214. 93.
15' I 70 118. 117.
18' I 70 136. 129.
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spective distances from the left hand reaction to the

center of gravity of each load, and below the hori
zontal line the span of the beam. The numbers at
the right of the second vertical line are the parts of
each load which are carried to the right hand re

action. For instance, 15,600 divided by 20 and
multiplied by 6 gives 4,680. Added together, the

total 25,320 is the reaction at column 11, and this
subtracted from the total load shows the reaction
at column 10. This method also allows the decimal
point to be found easily by inspection, thus avoid
ing errors.

The maximum moment on the beam is at the
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point of zero shear, that is where the algebraic sum

of all the forces (loads and reaction) to either side of
the section is zero. This can often be told very

closely by inspection and verified by figures. In
this case the load e is very nearly as large as either
of the reactions which are about the same size. It
therefore looks as if the zero shear were at the load
e. The portion of the a. load to the right of the e

load is equal to 120113‘/4x8, which is equal to 3,600

and which added to b gives 4,540, and this sub
tracted from R“ gives 20,780, which is less than e,

therefore the zero shear is at that load. The expres
sion for the moment is written out, first the reaction
times its arm and then the uniform loading times
its arm (4), and then the load b times its arm. These
are extended and the results placed below each ex

pression. The negative amounts are added to

gether and their sum, 21,300, placed below the mo

ment of the reaction. The difference between these,

or the moment we are after, is then obtained,
180,700.

In a large ofiice it is best for one man to write out
the expressions with the sketch and hand it to a less

experienced man who uses his slide rule until he

finds the reaction. Another inexperienced man can
check his work and return it to the first man who
Writes in the expression for the moment, and the
other two men then extend this expression and re

turn it to the designer who chooses the section to

be used.
In choosing the section, Table I should be used.

It will be noted that the weights of the beams all
appear in order, therefore if the designer starts at
the first of the table and examines the properties of
each beam the first one he finds which fulfills the re

quirements is the lightest and therefore the most
economical. In choosing a beam it is best to follow
down the moment column. This gives the allow
able moment in foot-pounds, the same as used in

the calculations. The last two ciphers have been
omitted. For this beam we require a moment of re
sistance of 180,700, and the first one we come to is

the 24” I 69 1/2#, which has a moment of resistance
of 214,200. The maximum shear on the beam is
26,780, while the beam is good for 93,600. The
buckling need not be considered in this beam, but
if one of the loads like the e load had been applied
to the top of the beam, as in the case of a strut,
then we should have had to use the last column of
the table.

If the e load had been a strut load we would have
to compute the necessary length of beam to use in
distributing the load so as not to buckle the web in
compression. The load must be distributed over a
length not greater than half the depth of the beam
plus the length on the top flange where the load is
applied. To find this necessary length we must
divide the load 24,120 by the amount in the table,
3,200, which gives 7%’ and from this subtract half
the depth of the beam, 12", but as this gives a
negative result there can be no trouble. If it had
been a larger load, say 109,000, we would have

secured by dividing that by 3,200, 34". and after
subtracting half the depth of the beam, 12", would
have had 22" left. If the strut had been composed

of two 6”x4"x%" Ls, for instance, with the 6-inch

legs together and parallel to the web of the beam,

we would have had either to puta base on the

strut which would have distributed the load along

the whole 22", or used stiffener angles on the web
of the beam.

Some designers prefer to use an I beam and chan

nel to carry a wall. In such cases a table such as

Table II will prove useful.

TABLE II
EcoNoM1c TABLE OF AN I BEAM AND CHANNEL

BEAM SECTION
r——' Section ~+——+ Wt. Mam.
6' I 12” 6' E 8# 20} 15.4
7' I 15 /' E 9} 24% 21.8
8' I 18 8' E 11} 29} 29.7
9' I 21 9' E 13} 34} 39.1

10'
525

10'
E

15
o 10' 20 .

12' I 31} 12' E 20; 52 76.4
do 12' E 25 565 79.9

12' I 40 12' E 20; 60% 88.2
do 12' E 25 65 91.7
do 12" E 30 70 95.6

15' I 42 15' E 33 75 134.1
15' I 45 do 78 136.5
15' I 50 do 83 141.4
15' I 55 do 88 146.3
15' I 60 do 93 163.8

do 15' E 35 95 165.1
do 15' E 40 100 170.0
do 15" E 45 105 174.9
do 15' E 50 110 179.8
do 15' E 55 115 184.7

15' I 65 do 120 189.5
15' I 70 do 125 194.4
15' I 75 do 130 199.3

It is sometimes desirable to design beams with
flange plates. This is occasionally done to save in
the depth of the member, sometimes to provide a

wider bearing for brickwork, and sometimes to re

inforce beams already in place. Table III will show
the values of a few of such beams in bending. Only
the more common sizes have been included.

TABLE III
MOMENTS 01-‘ RESISTANCE OF BEAMS WITH FLANGE

PLATES. %' RIVETS STAGGERED

$m- Nd IH=5—16 3-8 7-16 1-2 9-16 5-8 11-16 3-4
6' I 12} 7.6 4 14.6 16.2 17.7 19.3 20.9 22.4 24.0 25.6' +1 2.5 3.0 3.6 4.1 4.6 5.2 5.7 6.2
7' I 15 11.1 4 19.3 21.1 22.9 24.7 26.5 28.2 30.0 31.8

+1 3.0 3.6 4.2 4.8 5.4 6.1 6.7 7.3
8' I 18 15.5 5 28.2 30.9 33.6 36.3 39.0 41.7 44.4 47.1

+1 3.3 4.0 4.7 5.4 6.1 6.8 7.5 8.2
9' I 21 21.0 5 35.2 38.1 41.0 43.9 46.8 49.7 52.7 55.6

+1 3.8 4.5 5.3 6.0 6.8 7.5 8.3 9.0
10' I 25 27.6 5 43.2 46.4 49.6 52.8 56.0 59.2 62.4 65.6

+1 4.1 4.9 5.8 6.6 7.5 8.3 9.2 10.0
12' I 31} 41.3 6 64.8 69.6 74.4 79.3 84.1 88.9 93.7 98.5

40 52.7 6 75.7 80.4 85.1 89.9 94.6 99.3 104.0 108.7
+1 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0

15' I 42 68.5 8 110.0 118.5 127.1 135.6 144.2 152.7 161.3 169.8
60 95.6 8 136.0 144.3 152.7 161.0 169.4 177.7 186.1 194.4

+1 6.2 7.4 8.7 9.9 11.2 12.4 13.7 14.9
18' I 55 104.5 8 154.8 164.9 174.9 185.0 195.1 205.1 215.2 225.2

+1 7.5 9.0 10.6 12.0 13.6 15.0 16.6 18.0
20' I 65 139.3 8 195.0 206.1 217.2 228.3 239.4 250.5 261.6 272.7

80 176.8 8 231.0 241.9 252.8 263.7 274.6 285.5 296.3 307.2
+1 8.4 10.1 11.7 13.4 15.1 16.8 18.4 20.1

24' I 80 210.0 8 276.1 289.5 302.8 316.2 329.5 342.9 356.2 369.6
100 242-5 8 307-3 320-5 333-6 346-8 360-0 373-2 386-3 309-5
115 299.8 8 363.1 376.0 389.0 401.9 414.8 427.7 440.7 453.6

+1 10.0 12.0 14.0 16.0 18.0 20.0 22.0 24.0
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For example, in this table an 18" I 55# with two

8"x%" plates, one on top and one on the bottom,

would be good for a bending moment of 185,000

foot-pounds. If the plates were changed to 9" plates
the moment of resistance would be increased by
12,000 foot-pounds, making 197,000 foot-pounds.
The plates need not go the full length of the beam
but could stop at a point where the moment was
104,500 foot-pounds as in the column headed “Net."

It is best to put in as many rivets near the ends
of each plate as are required to develop the full
strength. These should be staggered and spaced
about 3" c.c. Between these two groups the rivets
should be spaced not over 6" c.c. In 6" and 7"

beams the rivets should not be greater than % "in
diameter, but in larger beams they can be %" in
diameter. Table Illa, below, gives the number of
rivets necessary to develop the various sized plates.
For example, a 7”x1/2" plate would require 17

%" rivets or 12 %" rivets.

TABLE Illa
NUMBER OF RIVETS REQUIRED TO DEVELOP

FLANGE PLATES FOR BEAMS WITH RIVETS
STAGGERED

Diam. Rivet = /3'A
t b=-1" 5' 6'

%I
F 5’ 6' 7' 8" 9' 10'11' 12'

5-16 6 7 9 11 5 6 7 8 10 11 12 13
3—8 7 9 11 13 6 7 9 10 11 13 1-1 16
7-16 8 10 12 15 7 9 10 12 13 15 16 18
1-2 9 11 14 17 8 10 12 13 15 17 19 21
9-16 10 13 16 19 11 13 15 17 19 21 23
5-8 11 14 18 21 10 12 14» 17 19 21 23 26
11-16 12 16 19 23 11 13 16 18 21 23 26 28
3-4 13 17 21 25 12 14 17 20 22 25 28 31

0

Where the beam is quite short and there is diffi
culty in getting the rivets in near enough to the
ends of the plates, the rivets may be spaced closer
together than 3" or the plates may be made longer
than necessary for the moment. It is best to get
in a sufficient number of rivets at each end of each
plate to develop it in at least as short a distance as
one-quarter the length of the plate. Special cases
may be investigated by computing the required

pitch of the rivets from the formula: p=%
injwhich 2;equals the value of a rivet in single shear,
1' the moment of inertia of the entire section, q the
statical moment of one plate about the center of
the beam, and s the shear on the beam at the point.
considered. The value of a %" machine-driven
rivet in single shear is 4,420 and of a 5/8" rivet 3,070.
The moment of inertia of the entire section may be
obtained by multiplying the moment of resistance
in Table III by 12 times the depth of the beam, in
cluding the plates, and dividing it by 32,000. The
statical moment of a plate is its net area multi
plied by half the depth of the I beam plus half the
thickness of one plate.

The minimum spacing for rivets, so as not to im
pair the strength of the plate, is 246" for 6" beams,

2%” for 7" and 8" beams, 2%" for 9" beams, 2%”
for 10" beams, 2%," for 12” beams, 2%," for 15"

beams, 21%;" for 18" beams and 21~/16"for larger
beams. This is determined by the gauge of the

beams.
To illustrate the design of a beam with flange

plates, let us consider the beam computed at the
first of this article, between columns 10 and 11. It
had a bending moment of 180,700 foot-pounds,
therefore we could use a 15" I 60# with 2 8xl%6
plates, which according to Table III is good for
186,100 foot-pounds. From Table I we find that a
15" I 60# beam is good for a shear of 88,500 pounds.
which is more than ample. The value of the net
section of the I beam would be 95,600, from Table
III. The moment 4 feet from column 11 would be

equal to 4Ru——120x3%x4x2—3i§"§b=9-1,200, which
would be very nearly equal to the net value of the
beam. The moment 4'3" from column 10 would
equal 4%Rw—120x3%x4%x2%;—162x8x4%x2%
——3%b=95,000, which would also be about equal
to the value of the net section of the beam. This
gives the two points at which the plates may be cut
off. The shear at the first point would be Ru——120x
3%x4-—b = 22,580 and at the second point would be

R10—12Ox3%x4}4—162x8x4%—b = 18,430. From
Table Illa we find that 18 %" rivets would be neces
sary to develop the full strength of one plate. If
they were spaced 3" c.c. they would occupy -1'6".

If we take the 4'0" and 4'3” which we found for the
cut-ofls of the plates and subtracted from the
length of the beam 20'0", we would get 11'9" and

4'- 1‘fr 12-o~ 6'-1012'~__
'.'-.-'.L.‘.—'.'.--'.'—.4 .—' .—'-.-.'.—'.'—.'.—‘.'—.'.-=:==

adding 3" for the two edge distances of the rivets
would get 12'0" for the length of each plate. The
4'6" is more than one-quarter of this length, so we
had better investigate accurately the required rivet
pitch.

186,100x12x16.38
= 1,14

-32,000
0The moment of inertia 'i=

(1 = 7.12x.69x7.85 = 38.6

4,420x1,14()__ _ ,
P _

22,580x38.6_
5'8

which is more than the 3", therefore it is all right
to use the 3". Fig. 1 shows the completed design
of the beam.



Modern Floor Coverings
PART I

By E. H. HOWARD

of building conditions, how various materials,

as they are adopted for general use, pave the
way for improvements in still different fields. This
is evident in practically every branch of construc

tion. For example, deformed bars and rods were

not considered usable until the time when concrete
became a commercial product. VVith the develop
ment of plaster work came wire and metal lath
with their many modifications and suitability
for use as reinforcing material for concrete con

struction.
It is indeed difficult to keep pace with all the

materials which are continually appearing on the
market, and to know the real merits of each prod
uct as distinguished from the claims set forth by
the manufacturer, for there is sometimes a wide

difference between the actual merits and the adver
tised merits of many materials. Another impor
tant matter is the ability required of the architect
in determining and using the material suitable for
special conditions. For example, there are some

locations throughout the country where soft brass
piping cannot be used for cold water. There is but
little question but that brass piping is preferable
in the majority of instances to any other kind of
pipe for both hot and cold water, but the character
of the material used must be adapted to local
conditions.

Manufacturers of materials used for floor cover

ings have been extremely successful during recent
years in developing new products, and these new
materials are particularly to be noted in considering
their adaptability to various uses. The typical
floors of wood, such as maple, oak, birch or beech
have changed but little since first adopted. From
the “square-edged" days, wood floors have under
gone a change to the use of narrow faced, tongued
and grooved, and end matched, together with the
use of varying thicknesses of wood, but in other
types of floor, such as those of composite materials,
we find radical differences and variety of develop
ments in the field of covering materials, which
formerly meant wood or marble.

About 35 years ago thin oilcloth for floor cover
ing was placed upon the market. This came in
yard and two-yard widths and was used partic
ularly for covering kitchen floors. The English
oilcloth very soon came into the market and ap
peared in 24-foot widths, making it possible to
cover almost any room in one piece. It was used
very generally, even on the best work, and floors
of many office buildings during that period were
covered with this material.

Gradually from the manufacture of this oilcloth
the idea of linoleum was evolved. At first it was

IT
IS interesting to note, with the development very thin and looked like oilcloth and had designs

printed in the same general way and came in 8/4
or 6-foot widths. Later these widths were in

creased to 16/4 or 12-foot, and also appeared in

several grades and thicknesses up to and including

V-inch. From the manufacture of this material
the inlaid or tile linoleum was devised in 8/4 widths
with the same various thicknesses, the color and

design extending entirely through to the fabric or
backing.

Cork carpet was very little used up to 15 years

ago, but since that time has found an extensive

market. It varies in thickness from % to % inch,

and on account of its elastic, resilient construction
is exceedingly well adapted for many places where

linoleum could not so well be used. Cork carpet

ing is practically noiseless; it is a little softer and

less dense in composition than linoleum, and has

been used in'a great many installations of varying
types with satisfaction. It is especially adapted

for floors of large office buildings, auditoriums,
churches and similar edifices. The places where

cork carpet is to be used should be selected with
considerable care, because the porous construction
of the material itself renders it unadaptable for
such places as kitchens where grease and stains

may easily get on the floor. Unlike linoleum, cork
carpet cannot be either waxed or stained, as such

treatment immediately destroys its value.

When linoleum is applied to wood or concrete

floors it should always be cemented with liquid
cement. The type of this cement varies with the

workman who is applying it. Some architects
specify linoleum to be applied with waterproof
cement; others simply specify a cement. When
ever the government uses the linoleum known and

specified as the U. S. Standard Battleship Linoleum
on ships, it is put down with waterproof cement.

This is principally because it frequently comes in

contact with moisture, and also because it is ap

plied to an iron deck.

Experience proves that the best results in laying
linoleum are obtained when a quick-drying ce
ment, properly applied, has been the adhesive

medium. VVaterproof cement undergoes a chem

ical action when applied to concrete. Unless sulfi

cient time is allowed for the evaporation of the

volatile content, gases will form which cause puffs
or bubbles to appear in the finished surface. To
avoid this difficulty the linoleum should not be

immediately placed in position as soon as the

cement is applied. The exact time to be allowed
between placing the glue or cement and laying
down the linoleum can be determined only by ex

perience.
When linoleum is applied over concrete and there

29
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is dampness present in the concrete, there is con
siderable likelihood that the backing may sep
arate from the linoleum, causing the linoleum to
bubble and eventually break through. This is

particularly true where the concrete is deposited
directly upon the earth. The solution of the

problem is either to waterproof the upper surface
of the cement or to have sufficient cinder fill under
the concrete, with an applied coat of damp-proofing
material on the top so that the moisture may not
work its way through and attack the material
which holds the burlap to the linoleum composition.

A concrete floor with a linoleum or cork car

peted surface is very satisfactory in that it is

almost noiseless; it affords an insulating material

between one floor and the floor below, and it is

sanitary and can easily be kept clean. The most

advanced method of laying linoleum is to cement
a lining felt over the entire floor area to which the

linoleum is cemented. When the material is ap

plied in this manner to a concrete floor which is

sufliciently dry, the most perfect results possible
1.0 obtain are assured, providing the concrete is

sufliciently level and smooth. This lining felt
comes in two widths and is similar to unsized

building paper.
When linoleum and cork carpeting were first

cemented to concrete floors, it was considered nec

essary that the entire floor surface should be rolled

and heavily weighted with sand bags. This pro
cess of laying is not usually adopted today, par

ticularly where the lining material must be brought
into intimate contact with the entire surface to

which it is applied and all air expelled. If the ce

ment is properly applied and timed correctly there
is little chance of the material separating from the
floor. The floor covering should always be cut to

approximate lengths on the floor and left to “weath
er” for a certain time before being applied. This
will give an opportunity for the material to swell

(there is little likelihood of shrinkage), and when

laid it will remain inert.
Some architects also specify that all seams

should be bradded. Usually linoleum, when laid
with butt joints, is weighted down with sand bags

along all seams. This is obviously desirable in
order to hold in place the edges of the material
which otherwise might have a tendency to curl.
If the concrete is of the more or less porous qual
ity, and if a quick-setting cement is used, a steel

brad may be driven through the linoleum into the

concrete with the assurance that the seam will stay
in place; The brads best to use are approximately
% inch long and have very small heads which
make them practically invisible. If the workman
cannot obtain this steel brad at the time needed, a

worn phonograph needle can be used with very
good results.

I

It is quite essential that the architect, when speci

fying such floor coverings, should be able to differ
entiate between the different kinds of materials.
If, however, the material be purchased from a

well recognized manufacturer there is little danger
of a poor quality being used. It is well to see that
the material is properly cured and to have it deliv
ered at the building where it is to be used as soon

as conditions warrant, so that it may be carefully
examined and placed under observation for a period
before being laid.

Some linoleums are made up of all sorts of adul
terated materials, such as whiting, wood flour, saw

dust and inert pigments. The U. S. Standard
Battleship Linoleum is made with good oil, a pro
portion of pulverized cork, and a small propor
tion of wood flour, with a binder in which the color
may be mixed. This linoleum may be treated
with special stains or waterproofing finish in such

a way as to make the surface practically impervi
ous to the absorption of any material. For ex

ample, both ink and grease can be removed with
out leaving any stain whatever.

Cork carpet is made entirely of ground cork, oil
and pigment, although some instances have been

found in which wood flour and sawdust have been

used on account of economy in manufacture. How
ever, cork carpet made under these conditions would
not be practical as in the presence of moisture the
wood particles decompose and the value of such a
carpet as a floor covering would be destroyed far
too soon.

In recent years the designs which it is possible

to obtain in linoleum, both printed and inlaid,
cover a range so wide that almost any taste may
be suited. Some of the effects that are obtained
are of such a character that at a distance one can
hardly tell the difference between the linoleum and
a good rug. The pattern lines have been softened
and producing the appearance of careful weaving
has been so well studied that linoleum has estab
lished a place for itself never before obtained.
Colors can also be had, suitable for any use.

In cork carpeting, designs are not so frequently
used. Usually we see floors of this material of a
solid tone, frequently, however, with panels or
borders of different colors to break up the monotony
of a single-color floor. In this material also con
siderable variety in colors is obtainable.

The widespread use of fabricated floor coverings
in business structures and public buildings is in
itself an indication of their excellence. These floor
ing materials are used because they are economical
as well as particularly suited to uses of the most
widely different kinds.

In addition to cork carpeting and linoleum there
are various other composite floorings, which will be
discussed in a later issue.
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The Direct Sub-Contract Method of Building

during the past year, through the editorial
pages of THE ARCHITECTURAL FORUM, to the

subject of contractual relations between the
three interested parties in the average building
operation—the owner, the architect and the

building contractor. Various forms of building con

tracts which have been considered include the

straight cost, cost-plus, the lump sum, the cost

plus-fixed-fee contract and various possible penalty

and bonus clauses. Methods of selecting building
contractors under each system have been analyzed,

and it has been found possible under the cost

plus-fixed-fee form of contract to select builders on

a fair competitive basis. Any consideration of this
general subject would be incomplete without dis

cussing the direct sub-contract method of carrying
out a building operation, eliminating entirely the

services of a general contractor. As most architects
know, the findings of The American Institute of
Architects include favorable consideration of a

method of handling a building operation, in the
course of which the architect, having completed his

plans, divides the project into a series of sub

contracts. In behalf of the owner he then takes

competitive bids on these various portions of the

work and places directly contracts covering each

part of the operation. The building then proceeds

under the direct supervision of the architect, whose

business it is to correlate the activities and interests

of the different contractors.
In order that there may be no misunderstanding

as to the attitude of The American Institute of
Architects, which has expended serious study on

this question, we quote from the recently published

“Handbook on Architectural Practice,” an official

document of The Institute:

I EXTENSIVE

consideration has been given

It is obvious that the duties falling on the architect under
the separate contract system are much heavier than when the
work is let under a single contract. Instead of conducting one
bidding, asking and receiving bids from a few competitors, he
conducts from 15 to 20 biddings on the separate parts of the
work, asking and receiving bids from say 100 contractors;
instead of guiding and supervising the work of one con
tractor, whose duty it is to bring the sub-contractors into
co-operation, the architect must guide the work of the con
tractors for all the trades, harmonize their operations, be
vigilant that they and their materials are ready when needed,
see that they employ as large a force as can properly work,
and settle differences between them. The architect must also
keep more records of transactions and suitable books of
account, and he must carry on a much heavier correspondence
than under the other methods. He must himself be at the
building more frequently than is ordinarily the case.

While this procedure saves the owner the profit on the entire
work, to which the general contractor is entitled, on the other
hand, since many of the contractor's duties devolve upon the
architect, he must be paid for them. The Institute’s "Sched
ule of Charges" (Appendix D) and the “Form of Agreement
between Owner and Architect" (Appendix E) therefore pro
vide for an additional remuneration to the architect when the
separate contract system is employed.

It must not be supposed that when the architect directs the
work of many contractors instead of a few his professional
status is lost, or that he becomes in any sense a contractor.
The owner signs the many contracts, just as he would the
few, and the relation of the architect to the owner and to each
contractor remains without change.

Those experienced in the separate contract system thus sum
up its advantages:

(a) Exact knowledge, before any contract is let, not merely
of the total cost of the work but of the cost of each of its
important divisions. If the cost is to be cut, it can therefore
be cut intelligently, the details being in hand and direct access
to all who figure on the work being possible.

(b) Lower bids, because each contractor, as he deals
directly with the author of the plans, may know exactly what
is expected of him and may make contracts directly with the
source of payment. This enables him to estimate more intelli
gently, with greater confidence, and consequently more closely,
than in cases where he is obliged to submit his estimate to a
number of persons whose financial responsibility he may doubt
and who can offer no assurances that they will ever be in a
position to let the work.

(6) Direct control of the selection of contractors for each
branch of the work and direct distribution of payments to
those who would otherwise be sub-contractors.

(d) The architect's more intimate relation with the con
struction of the work.

Under the separate contract system, the number and com
plexity of the architect's duties are such that a word of warn
mg is necessary to architects who may think that they would
like to work under that system. No architect, unless he be a
capable administrator and have his oflice well organized for
such work, should attempt it

,

nor should he imagine that the
additional percentage will be a source of large profit. He will
find that expenses of all kinds will be greatly increased and
that his own burdens, and especially his responsibility, will
be much greater than he would suppose.

In fine and in brief, if the separate contract system be well
administered, it is admirable; if badly administered, it will
result only in loss and annoyance.

The Growth of an Idea

It must not be thought that this method of
handling a building operation directly through the
architect's office is a new idea. It has been done for
many years—in fact ever since the inception of
architecture as a profession. It is the method
through which buildings were constructed centuries

ago, before the general contractor came into exist
ence and at a time when the architect was the
“master builder,” in fact as well as in name. It is

true, however, that general interest on the part of
architects in this method of handling a building
operation has developed in an almost unbelievable
degree during and since the war period.

31
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\Ve find upon analysis that not only in the case of
smaller housing projects, but even in the develop
ment of large building enterprises this method is
being more extensively employed than ever before.
Certain architects have in fact specialized in, and
developed their organizations to render, this service
to the client. In a measure the development of such
an activity on the part of the architect has assumed
the form of a defensive reaction, influenced by two
causes:

1st: The fact that many contracting and en

gineering firms have established architectural de
partments in order that they may render complete
service to the owner, a fact which has given the
architect serious concern.

2nd: This method, with its resulting economy
for the owner, has made possible the carrying out
of many building projects which would otherwise
have been delayed or abandoned.

The architect has discovered this activity as a

means of increasing his revenue and maintaining
his organization during otherwise dull periods.
This has been particularly true in the Middle West,

and the practice is gaining steadily in favor.

Naturally, the general contractor must look with
disfavor upon this development and it is true that
it opens up many possibilities which may act as a

boomerang to those of the profession who may adopt
this method of handling building operations. In
discussing this matter with several architects who

have been successful under such a plan, we uncov

ered an expression of opinion which is based on fact.
There are two kinds of general contractors in the

building business. One type includes large and
small organizations which have developed efficient
personnels to carry out building contracts, sub

letting only a small proportion, as in the form of

sub-contracts. Such organizations are skilled in the

buying of materials and the hiring of labor. Con
sequently the contractor's profit represents the fee

which the owner pays to have his building con

structed efficiently and under economical condi

tions. On the other hand there are many general

contractors who are in effect brokers, taking a

contract with the idea of re-letting most of the work
in the form of sub-contracts, on top of Which will
be a profit for themselves.

In studying the development of interest on the

part of architects in this subject, we find also
that it increases proportionately as the size of the

building project decreases. In other words, where

the project is the construction of a moderate cost

residence or several such buildings, the architect

knows that this job can be divided into approxi

mately six or seven sub-contracts, and that it is a

comparatively simple matter to get estimates and

bids on each of these divisions of the work, which
in total will represent practically a guaranteed cost

to the owner. Here there exist none of the usual

complications, which grow in volume in size with
the building project. It is found also, in these

smaller operations, that the average contract is let

to a carpenter or a mason, who in turn sub-lets four
or five divisions of the work. We find, therefore, a

condition in which the personal element plays a

very important part. The size of a job, which may
be carried out by the architect through the medium
of letting a number of contracts on different por
tions of the work, depends entirely upon the capac
ity of the architect and his organization to control
his work in an efficient manner.

The method of handling the operation naturally
n1ust rest with the owner, and the architect who
wishes to handle the project directly is in a sense
assuming the position of general contractor. He is
not doing it in a manner which is unethical in any
way. He becomes merely the broker acting in the
interest of the owner, and there is much to be said
in favor of this condition and the possibilities it
offers in cutting down the cost of building by elimi
nating what might be called the "wholesaler’s
profit"——if we may use this commercial term.
Owing to the fact that the element of personal
ability and experience enters so extensively into
this consideration, it is diflicult for the architect
to take any stand for or against the direct method of
carrying out a building project under a series of
contracts. If the architect can do this efficiently he
will certainly save some money for the owner.
On the other hand, if he cannot see his way clear
to maintaining the proper relations between vari
ous sub-contractors and supervising efficiently the
operation as it proceeds, it is better for him to
recommend the general contractor method.

Allocating the Contracts

It has been found, in offices where the system is
employed, that the size of the organization required
naturally depends upon the size of the work to be
carried out. We know of one architect who at this
time is carrying out five individual dwellings, aver
aging 830,000 in cost. He has not only developed
complete designs, working drawings and specifica
tions, but has purchased practically all required
materials and has let contracts covering the differ
ent branches of the work. In this case his fee for
the work is 12% on the cost of labor and materials,
and all the buildings are progressing to the satis
faction of the respective owners.

Each building project naturally divides into a
series of logical contracts. It is the practice of the
average architect who enters into an undertaking
of this nature to draw up in connection with his
specifications a careful outline of his sub-divisions
of the work. For instance, in the case of one recent
project involving the construction of six small
houses, separate bids were received covering these
different divisions:

1. Excavating, foundations, all masonry and
rough plaster. >

Carpentry work throughout.
Plumbing and heating.
Electrical installation.
Painting, papering and plaster finishing.M

P
FN
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6. Grading, planting and other work on grounds.

It is necessary in this manner to allocate care

fully the various sections of the work in order that

bids may be taken. This should be done in such a

manner that there can be no misunderstanding on

the part of the bidder as to the portion of the work

included under his part of the contract. Naturally,

consideration must be given to the requirements of

the various trades so that there will be no compli

cations later. The question of purchase of materials

also enters into consideration and, as far as the

architect is concerned, this must depend largely

upon the possibilities of obtaining bids on labor

contracts only. Usually, and particularly in smaller

operations, the individual bidder wishes to figure

on both labor and material, as this introduces an

additional element of profit to make the contract

worth while for him. In any event, whether through

direct purchase or under specifications, the quan

tity and quality of material must be controlled by

the architect. In some instances it has been found

advisable to work out a quantity survey under

each contract division.

Arriving at a Guaranteed Cost

It is evident that if the preliminary work on

building operations designed to be carried out

by such a method is carefully done, so that

the various contracts are properly allocated to

cover the entire work, it is possible to develop a

cost figure which represents practically a guaranteed

price from the owner's viewpoint. The only ele

ment of uncertainty involved is that one or another

of the sub-contractors may fail to carry out his

agreement. If the selection of the contractor on

each portion of the work is based on a logical cost

figure, and on worthy past performances, this

danger is comparatively negligible as we have now

reached a stage of building conditions where it is

quite possible for a sub-contractor to figure with a

fair degree of exactness, both on material and on

labor. Outside of the large cities building labor has

been fairly well stabilized, in spite of all newspaper

reports to the contrary. The American workman
has to a great extent cast ofl the influence of the

hectic conditions of the post-war period and is

giving a good measure of production for each day's
pay. In the average locality and in the average

building trade there are more men than there are

jobs. The law of supply and demand is functioning

again and with it there has been developed among

employers generally a degree of fair play and

sound, businesslike consideration of the rights and

interests of the workmen. Good employers in the

building field are as a rule not finding any difliculty
in obtaining good employes, and the sub-contractor
on the average work now enters upon his duties

with a fair degree of certainty that he can carry out
the terms of his bid and receive a fair profit in so

doing. Inquiry among sub-contractors brings out

this interesting but natural condition: They are

always glad to work for a general contractor,

because they realize that the average general con

tractor understands their problems and will discuss

such problems with them on their own level and in
understandable terms. Their attitude toward work
ing directly for architects involves again the per

sonal element to a great degree. Some say that
they do not like to work for architects because they
have sometimes been placed in positions where

architects have insisted on talking down to them

without a proper understanding of the field prob
lems involved in construction work. The architect
may well give thought to this phase of the matter

if he is to carry out successfully building projects
in which he deals directly with the sub-contractors.

Controlling the Work

In a building operation carried out through direct
contact of the architect with various contractors it
may be seen plainly that the work must be con

trolled through efficient field superintendence, care

ful supervision of the 'contractor's work, and

complete co-operation on the part of the office with
the field. This involves, primarily, the selection of a
capable and experienced field superintendent. This
man acts directly as a representative of the archi
tect, functioning, as far as the work is concerned,

in the same manner as he would if he were employed
by a general contractor. His experience should
include past employment by general contractors
and it is necessary that he be of a diplomatic nature
in order that he may maintain proper relations on
the work between the various sub-contractors.
Usually he has one assistant, whose duty it is to
keep the field accounts and progress charts, to
expedite material deliveries and to act as liaison
representative between the oflice and the work on
all of the less important details. The architect,
or a representative delegated from the designing
department, usually carries out supervision of the
work in the same manner as if it were under the
direction of a general contractor. Evidently, it is of
primary importance to allocate responsibilities in a
common sense way and in accordance with the
experience of the various individuals who may be
employed in connection with the work.

After consultation with the various contractors,
a complete estimating progress chart should be
made out indicating the time at which various sub
contractors will begin their work and showing the
approximate amount of time which should elapse
until the work is completed. After these base lines
have been developed on the chart, copies should be
kept in the field office and in the architect's oflice.
In this manner progress can be recorded in the field
and reported for further recording in the architect's
ofiice. Special pressure can then be brought to bear
at any point where the work seems to be lagging,
thus eliminating the waste of delay which has been
fatal to the successful carrying out of many building
projects. The system of checking an account should
be simplified as far as possible and the duplication
of records should be avoided. The details of ac
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counting should be carried out in the office rather
than in the field, and it is particularly feasible to do

this under a series of sub-contracts, such accounting
being based on progress and delivery reports re

ceived from the field oflice.

Fees and Overhead Costs

Inquiries made in a number of offices where work
has been carried out in this way indicate that the

usual method of charging for the architect's time

covers the entire project, including full architectural
services, obtaining bids and letting contracts, pur

chasing materials wherever necessary, and general

supervision of the work, including all necessary

accounting. The charge for this complete service is

made either in the form of a percentage on the

total cost of the work, when it seems to vary from

8 to 15 per cent, depending on the nature of the

work, or by agreement as to a lump sum for the

complete service as described, this sum being

payable about one-half during the preparation of

working drawings and specifications, and the

balance in approximately equally monthly divisions
during the carrying out of the work. The amount

agreed upon usually compensates the architect for
all service rendered with the exception of traveling
expenses for himself and his force, and the salaries

of the field superintendent and his assistant, which
are usually charged directly to the owner as part
of the cost of the work.

In many instances it is found that owners are

willing to consider this method of carrying out the

operation, provided the total cost estimated on

sub-contractors’ bids is not beyond what they are

willing to pay for the building. Accordingly,
arrangements are usually made which define the

amount of payment to be received by the architect

for full architectural services up to the point of

obtaining definite bids, and chargeable in case the

owner does not elect to proceed with the job.
The amount which the architect will charge for the

work up to this point is debatable and depends

entirely on conditions in his office and his personal

willingness to gamble in the development of work.
In a number of offices it is found that agreements are

being made with owners to carry out the work up to

the point of obtaining final bids from sub-contrac

tors, on a basis which will cover the cost to the

architect, but gives him very little profit unless the

job proceeds.
Much depends, naturally, on the nature of the

building operation. If it is a purely residential

project, it is usually found that estimates can be

made from sketch plans which will determine the

owner's willingness to proceed and that it is un

necessary to carry out further details of the work
except on the usual arrangement. On the other

hand, if the project is of an investment or com

mercial nature and if the architect's office is not

particularly busy, it is sound business to proceed

with the necessary preliminary and detail work up

to the point of obtaining final contract figures where

the architect is reimbursed for the cost of such
work, and gambles only on prospective profits.
This serves a double purpose of maintaining an
income to meet overhead expenditures, to support
the organization, and establishing close relations
with a work which may logically be expected to
proceed, either immediately or at a time when re

figuring will show a total within the owner's limit of
investment.

It may be clearly seen that this method of han
dling business operations through an architect's
office is but a natural outgrowth of the present
unsettled conditions in the building field. From
the owner’s viewpoint it offers an opportunity for
detailed study of his building project. VVhere lump
sum contract figures are obtained, the owner’s
answer to such bids must be predicated upon the
total amount submitted. If any of the bids are low
enough to meet a favorable response the owner
knows to a certain extent it is a gamble for the con
tractor of the building to carry out his agreements.
Where sub-contract figures are obtained, however,
it is possible to dig much deeper into the cost
situation and where figures seem high it may be
possible to bring about reduction through co

operation between the architect's office and the
bidder. Certainly when an owner proceeds under
several contracts for various parts of the work, the
total of which figures makes up the entire cost of the
job, he is reducing the element of chance as to the
contractors’ ability to carry out the work. This is
true primarily because the amount of money in
volved in each individual contract is smaller and
because each bidder is estimating in a field with
which he is thoroughly familiar.

In a sense, this method of building may be con
sidered as being in an experimental stage and its
operation may tend favorably to eliminate the
class of contractors who, after all, are principally
brokers, dealing between the architect as repre
sentative of the owner and the sub-contractors who
actually do the work. In line with many other
interesting experiments which have developed under
the rapidly shifting conditions of the construction
industry, its outcome is to be watched with con
siderable interest. In bringing the architect into
closer contact with actual field experience it must
have a beneficial effect on the profession generally—
an effect which, in working back through the
sources of design, will tend to encourage stand
ardization and economy.

It may be noted here also that never before has
it been so important for architects to give careful
study to price trends and conditions in the building
material and labor fields. This study should extend
also to a careful consideration of new uses of mate
rials which may offer themselves as usable substi
tutes at lower costs. This same thought may also be
extended to include closer contact with the real
estate and mortgage fields. A definite knowledge of
rental values and sources of mortgage money serves
the architect well in times such as these.



The Restoration of the Fine Arts Building
OF THE WORLD’S COLUMBIAN EXPOSITION, CHICAGO

By GEORGE W. MAHER
Chairman,Municipal Ar! and Town Planning Comm.,Illinois Cbapnr, A. I. A.

Exposition, in 1893, the most notable of the

structures was the Fine Arts Building. Ex
tended at the edge of a broad lagoon it presented

an appearance of antique magnificence, which was

heightened at night when the low dome and the

shallow loggias were bathed in soft amber light
from concealed sources. It is of a pure type of
classic architecture (Greek in spirit) and has been

pronounced by eminent authorities one of the most

noteworthy buildings of its kind in the world. It
possesses generous proportions, wide extent of
facade and beauty of central dome effect which,
combined with the refinement of architectural de

tail and sculpture, make it a most stately archi
tectural conception and worthy of preservation for

all time. It was designed by Charles B. Atwood,
architect, who was associated with Daniel H.
Burnham, the directing architect of the World's
Columbian Exposition. The central motif was sug

TO
many who knew the World's Columbian
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gested by Benard’s “Grand Prix de Rome” draw
ing, but Mr. Atwood refined and changed the detail
to pure Greek. He designed the balance of the
structure in accord with the central motif, and pro
duced a result unequaled since the days of Pericles.

It has been suggested in a general way that the
building should be wrecked, since the Field Museum
of Natural History, which has been housed in this
structure since the close of the World's Fair, has
been removed to its new home in Grant Park.
The general impression has gained credence that
the building is in a state of disintegration, due to
the exterior appearance of the plaster work and
ornament which, owing to its original temporary
nature, is in a bad state of preservation. The facts,
however, are that the building proper was not con
structed as a temporary structure; the main walls
are of solid brick and perfectly sound, and the
foundations of brick and concrete and the entire
structural features are in good condition.

Detail of the Fine Arts Building from the Lagoon, as It Appeared in 1893
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General View of the Fine Arts Building, Showing Lake Michigan Beyond

The Illinois Chapter, A. I. A., through its Munic
ipal Art and Town PlanningCommittee, and alsoin
conjunction with the Illinois Society of Architects,
has undertaken the responsibility of saving and

perpetuating the building. They have submitted an

expert report to the South Park Commissioners,

covering in detail the cost of rehabilitating it and

have also set forth the many purposes for which it
may be used, among which might be mentioned a

great community recreational and art center for

social and educational purposes; a branch museum

for the Chicago Art Institute, which needs addi

tional space, and an appropriate museum for large

architectural and sculptural casts and models that
otherwise might be destroyed for lack of space and

accommodations. In fact it might well become a

great center for the Liberal Arts, and be a stimulus
for creative and American art in all of its various
branches, inclusive of music and the drama. The
many art uses that this building could be advan

tageously employed to serve would materially
assist in making Chicago the art center of America.

The report recommends that the entire exterior,

including the statuary, be of waterproof Portland
cement plaster, and that when restored the struc
ture appear architecturally exactly the same as

during the VVorld's Fair period. The expert esti

mate for performing this work, inclusive of install
ing a heating plant, plumbing fixtures and new

glass in the roof skylights. amounts to $1,640,000.

The building as it stands today in Jackson Park
occupies an approximate area of 4% acres. It has a

probable value of at least $3,000,000. It is estimated

that it would cost considerably more than this

amount to erect the structure today, but that on the

other hand, if wrecked, there would be no salvage

and an additional expense for adjusting and level

ing the park grounds would have to be met. The
architects’ committee is, therefore. assured that
$1,640,000 for rehabilitating the structure is not

extravagant, since the building could not be prop

erly erected today for less than $10,000,000.

The Illinois Chapter, A. I. A., is much encour

aged by the interest that has been awakened in its
efforts to save the building. The leading news

papers in press reports and editorials, and also the
city's leading clubs and civic and social organiza
tions have endorsed the proposed project of restora
tion. There seems to be a universal desire on the
part of the public to save this noble building from
destruction. Around it cluster, and are interwoven,
sentiments and memories that affect thousands of
people and whose inarticulate opinion the archi
tects are glad to voice in the hope of preserving this
historic structure.

An interesting letter from Lorado Taft, dated
November 25, 1920, explains the positive need of a
museum in Chicago for the housing and perpetuat
ing of great works of art and models that at cer
tain times are easily obtainable if a place can be
provided for their installation. At the present time
there are no facilities or storage spaces for such
works of art in Chicago, and as a result the art
heritage of the city is hampered ;—pathetically so,

since the important work referred to cannot be ac
commodated and much is necessarily destroyed.
The opportunity to supply this need is within
Chicago’s grasp; the old Fine Arts Building when
restored will adequately meet the demands and re
quirements, since it possesses great size, height,
skylight facilities and a satisfactory arrangement
of plan. The building is located in an unequaled
situation, for it occupies a commanding position in
one of Chicago's most beautiful parks, in close
proximity to Lake Michigan. When the proposed
Lake Front improvement and great boulevard
links are completed this noble edifice, one of the
most beautiful classical architectural structures in
the world, will become a necessary unit in this
gigantic municipal improvement.

The Fine Arts Building is perhaps the best known
structure in Chicago. It is loved and revered by tens
of thousands of people in America and abroad. It
possesses historic significance and sentiment that
appeal to all and it is a cultural asset that any city
should be proud to possess.
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SOUTH FRONT OF BUILDING AS IT APPEARS TODAY

PRESENT VIEWI OF NORTH PORTICO

FINE ARTS BUILDING OF THE WORLD'S COLUMBIAN EXPOSITION, CHICAGO

CHARLES E. ATV/OOD, ARCHITECT; DANIEL H. BURNHAM, DIRECTING ARCHITECT



EDITO RIAL COMMENT
PRIDE IN WORK WELL DONE

N the consideration of works of architecture it isI perhaps a natural tendency for those trained in
the art to look not much further than the design

for the reasons for a successful piece of work. The
design, of course, is paramount; it is the visual

record of the artist's conception of the building.
The design, however beautiful it may be, is after
all but a drawing; it may have excellence in line,

proportion and pattern, but it remains draftsman
ship; it must be executed to become architecture.

In the process of execution conditions arise that
have power to affect the ultimate work for good or
evil. The architect has exercised his talents in re
search, study and invention in producing the de

sign, but duties fully as important rest upon him

in controlling and directing the execution. VVe

frequently hear dissatisfaction expressed with the

methods of building today, but sometimes evi

dence appears to indicate that the finest results are

obtained under these very same methods, and they
lead us to ask if the full merits of present means
have been discovered by those who criticize.

An example of this is seen in the Cunard Build
ing. This structure, we feel, is generally accorded
a worthy place in architectural achievement. Be

hind this, there is a story of the building which for
interest and a record of modern achievement com

pares favorably with the romance and legends of
cathedral building. It is a vindication of modern
methods and points a lesson to architects that the
success of their work will be more certainly assured
if they recognize the necessity of means that have
been developed as our attempts at building have

grown larger, and govern their function of general
directors to accord.

The Cunard Building was planned and con
structed during the most trying times just follow
ing the war, when the labor and material markets
were at the point highest in the world's history.
In spite of the unfavorable circumstances, the com

plete designing and erection of the building was ac
complished in less than two years. It was com

pleted on schedule time, finer and larger than con
tracted for and within three per cent of the original
cost estimate. The various mechanical and en

gineering features of the building were designed for
the utmost efficiency in operation, and the success
ful co-ordination of these intricate details is indica
tion enough of the co-operation that existed among
those whose group effort produced the structure.

In writing of the building Mr. Morris has said:
“Co-operation, courage, forethought, loyalty and
persistence appear to me to have been the qualities
conspicuously shown by the makers of the building,

without which the whole performance would have
been a very different thing. The example was

given by the owning corporation and has been fol

lowed down the line to the humblest laborer, al

most without exception. I feel safe, and take pride
in the assertion of my belief, that in no other
country, and in no other city, could this building
have been built as and when it was built. The
animating forces just mentioned seemed to pro
duce a pervading sense of joy and satisfaction

among us all. Hours of work by union labor were
limited, of course, by the strictest regulation, but
certainly in ‘the field,’ that is, on the job, I never

saw any evidence of restricted output. It is com

monly accepted among employers, if they are will
ing to admit it, that the amount of wages paid is,

within reasonable limits, negligible in final cost,

if the return given by labor is active, intelligent in

dustry during the time paid for."
The work of directing an enterprise of this mag

nitude is comparable with the functions of a gen

eral in the army. Hundreds of firms and individ
uals are required to complete it

,

and the utmost
precision must be observed in arranging details
and instructions from the architect's office to be

available in sequence with the work of the various
trades. Then there is the contact of the office with
the job. The architect is, of course, the final

director but the detail work and the actual super
vision are carried out by his representative — the

superintendent. This man must have many of
the qualities of the successful architect. He must

be able to check plans and specifications to deter

mine their completeness; he must know materials

and workmanship, and above all things he must

have the ability of handling men, whether they be
clients, designers, contractors or workmen, for upon
this qualification depends the speed or delay, the

satisfactory or disappointing quality of the finished

building.
It is through the generalship of the architect,

carried out in co-operation with the various spe
cialists, his own office, the field workers and the
builders, that his personality reaches the workmen
and the enthusiasm is created that makes a work
of architecture in which all participating may take
common pride. Thus is architecture made a living
force and the profession lifted out of the cloister
and into the light of day.

NOTE
we are pleased to announce that the strike of

pressmen, which has interfered with the publication
of THE FORUM since April 1

, is now adjusted and
that we will be able to regain our publishing date
with the next issue.
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The Restoration of the Palace 0 Venice in Rome
By UMBERTO OLIVIERI

to the general pressure of public opinion and in

order to secure immediate partial compensation

for the serious losses caused by the Austrians to

national art treasures. such as the destruction of
the fresco by Tiepolo on the vault of the Church of
the Scalzi, decided to seize the Palace of St. Mark
in Rome, commonly known as the Palace of Venice,

or the Palazzo di Venezia, which had been since the

Peace of Campoformio in 1797 in the possession of
the Austro-Hungarian government, as the seat of
the Austrian embassy to the Vatican. After having
added this magnificent monument to the patri
mony of the state, the government devoted it to a

collection of works of art, and in order that it might
perpetuate the name which suggests its origin and

IN
August, 1916 the Italian government, yielding history, called it the Museum of the Palace of

Venice. Thus this ancient and dignified building
of the popes, which was later the sumptuous seat

of the ambassador of the Venetian Republic, after
ward of the Austrian representative, and since 1870

the symbol of the irredentistic aspirations of Italian
youth, has now become for new Italy the symbol
both of her victory and of the spiritual needs of the

nation.
In order to understand its importance and how

it came to be so coveted, it is necessary to review
briefly the history of the edifice. Its dedicatory in

scription by the Venetian cardinal, Pietro Barbo,
establishes the year 1455 as the date of the con

struction of the eastern wing of the palace proper.
The nucleus of the present palace, however, is the

The Palace of Venice, Rome
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ancient and glorious Basilica of St. Mark, still an
important part of it

,

dedicated by the Venetians
to the two saints, St. Mark the Evangelist, patron
saint of the Adriatic, and the Pope St. Mark, and
consecrated originally by the latter to the venera
tion of St. Mark the Evangelist in 366.

In the year 833, by order of Gregory IV, the

basilica underwent a radical restoration; nearly at
the same time as the construction of the palace, the
church was transformed by Cardinal Pietro Barbo
into the form which it still retains. To the fact of
the pre-existence of the church and its dedication
to saints so endeared to the Venetians, we owe it

also that Barbo, learned and magnificent cardinal,

chose this location for his luxurious abode. The
church was by degrees wholly surrounded by the

palace, and extends through it from the atrium,
which opens onto the little Square of St. Mark, to

the sacristy on the street called of the Plebiscito.
The first fruit of its recovered possession by Italy

has been the recent architectural improvement of
the church. The fine Loggia della Benedizione (or
Benediction), placed just above the atrium or en

trance of the church, lost long ago through the bad

taste of a Venetian ambassador, has been restored
and, as shown in one of these illustrations, the

harmony of its three arches of the fifteenth century.
which the ambassador walled up, is once more to
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Facade of the Church of St. Mark, Part of the Palace of Venice
After the Wafls Closing the Arches of the Loggia Had Been Removed
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be seen. Today, by the intelligent direction of the
Royal Superintendent of the Monuments of Rome,
the loggia, as restored to its primitive splendor by
the removal of the walls in the arches, is a proof
of the artistic aspirations of our epoch, which, if it
does not know how to create, at least intends to re
store throughout Italy, to their original beauty, all
the remains of the past centuries.

The little Gothic window which opens toward the
Piazza San Marco, is a relic of the first enlargement
made for the house of Cardinal Barbo, who meant
to build his residence in the Gothic style through
out. Being a true man of the renaissance, the
Venetian, Pietro Barbo, who afterwards became
Pope Paul II, had the constant ambition, like that
of a Roman emperor, of transmitting his likeness
to posterity. Therefore at the head of the original
staircase, which has been replaced during this last
year by another more spacious and easier, was
placed the bust of the pontiff, which has lately been
brought back to the palace, after passing a few
years in exile at the seat of the Spanish embassy in
Rome. The ancient staircase on the side toward
the Piazza Venezia has been left as it was. Narrow,
not well lighted, severe in its sober architectural

Secondary Entrance to Palace of Venice

decoration, it proves by its original details the very
primitive character of the building, still mediaeval

enough to look like a fortress with its towers and
battlements, while the mass, strong and flat, al
ready reveals the characteristics of the renaissance.

It can properly be numbered among the lordly
Roman palaces of the fifteenth century, with the
grace of its magnificent loggiato, the enchantment
of the palazzetto (or “little palace,” called also St.
Mark's Garden), itsGothicwindows, and its spacious
rooms, embellished with decorations which express

the new born love for the art of Imperial Rome.

Who was the architect of the palace? At least
to whom may we give the credit, among the bear
ers of the great names of Italian art, of even having
co-operated in giving to this papal building a form
of purest beauty? Vasari, about 1500, attributed
the design to Giuliano da Majano, but his opinion
is flatly disputed by architects and art lovers, inas
much as Giuliano was only in Rome after 1465,when

the building, which is the Roman equivalent of the
Pitti Palace in Florence, was already under way. A
biographer of Paul, Gaspare da Verona, extols the
cleverness of a certain Francesco of Borgo San
Sepolcro, as architect and director of the construct

ion in the first years of this pontificate.
Guiseppe Zippel, however, in his work on
the Palazzo di Venezia, thinks that
Francesco dal Borgo was not the author,
but only one of many artists who quietly
worked with others on this and other
works to prepare the glorious splendor
of Italian architecture. Many archi
tects, artists and authors, such as Gui
seppe Sacconi, Ettore Bernich, Domen
ico Gnoli, Guiseppe Zippel and Corrado
Ricci, have thought that the conception
of both palace and garden is due to Leon
Battista Alberti. Zippel says: HThe
one who ruled undisputed lord in archi
tecture in the Rome of Eugene IV and
Nicholas V, was Alberti. In those very
years when Pietro Barbo was thinking
of the reconstruction of the district of
St. Mark, this very learned Florentine
composed and published that wonderful
book ‘De Arte ZEdificatoria' (The Art
of Construction), which was the first
book on architecture written at the
time, and formed a code for architects.
Can we not believe that the Venetian
Cardinal Barbo, cherished by Pope
Nicholas, with whom he had in common
both love for art and enthusiasm for
great building plans, would naturally
rely upon the learning and ability of this
prince of architects, then in Rome?
This is probable, inasmuch as Nicholas
V himself derived the inspiration for the
superb transformation of St. Peter's,
the Vatican, and the Leonine City, from
Alberti's doctrine. It is very likely, we
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think, that to Alberti is due

a great part in the promo
tion and fostering of the

building ambitions of Car
dinal Barbo, as well as the

realization."
Corrado Ricci, surely a

great authority, says: “Both
the architectural ensemble

of the palace, St. Mark's
porch, and some detached

parts, as well as the con

ception of the garden, and

several motives of decora
tion, in a word the whole

building, regarded either as

a mass or in its details, re

veals in the one who first

planned it, the innovator,
the man who had conceived

an original idea, after long
studies, not only artistic,
but also historic and literary;
the humanist who had pene

trated not only the forms

of antiquity but also the

spirit.” And such a man in

that day and place, could be

none other than Leon Battista Alberti. That the
search for his name in documents of that time
might be fruitless, is easily understood; Alberti,
and this is more than proved, did not always attend
to the execution of the works for which he gave
advice or drawings. He himself declared: “It is

enough to give the right advice and drawing to

whomsoever asks it of you." Alberti, as also
Raphael later on, in things relating to architecture,
was an artistic adviser of so much authority that
to him there went for counsel or plan, popes and

princes from all parts of Italy. The Venetian,
Pietro Barbo, cardinal and then pope, his nephew,
Cardinal Marco Barbo, Cardinal Domenico Gri
mani and many other prelates and pontiffs of the

fifteenth century, especially Innocent VIII, took
all possible pains to make splendid the building
which gradually surrounded the ancient Church of
St. Mark, taking the place of the very squalid
houses then existing.

Those in charge of the Palazzo di Venezia since
its acquisition by the Italian government have done
much to restore the interior to its original condi
tion. The Sala Regia, which had been partitioned
off into six rooms, is now its original size and here

were found the original decorations, work of the
end of the fifteenth century and attributed to

Bramante. A long line of pilasters, decorations

with candelabra-like ornament and set between

panels of imitation marble, is painted on the walls
and upholds a rich entablature of which the frieze

contains winged figures of Fame, with trumpets.
On the lower part shields are applied whereon are

painted portraits of the Czesars. The complete
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Detail of Ceiling in Church of St. Mark

restoration of the Sala Regia and the Sala del Map
pamondo, or Room of the Globe, to their original
appearance and the renewal of the remains of the

decoration in other of the state apartments are
the heavy tasks confronting those in charge of
the restorations. The problem deals chiefly with
motives purely ornamental, and for that reason

very well understood, while the few figures com

prised therein are preserved nearly in their integ
rity. So, while it is planned to restore a genuine
work of the fifteenth century and to discard the
paintings of later restorations, the work will be

executed with reverence for the memory of the

famous painters to whom are due the original deco

rations.
Such a building, closely connected with Italy's

art and history, could be properly used only for the

purpose which has been determined by the govern

ment decree. A great museum of the arts in gen
eral, which is not merely a gallery for pictures or a

fine collection of statues, has been lacking in Rome
up to the present time. A comprehensive, per
manent collection of furniture, glass, wood carving,
arms, tapestry, ceramics, stuffs, and medals has

never been assembled, nor is it possible to assemble

it in any of the present Roman galleries. When in

1911 the successful exhibition of retrospective art
was held in the Castle of St. Angelo in Rome, many

Italians asked why it would not be possible to es

tablish in Rome a permanent collection which
would exhibit examples of the arts connected with
every phase of human life, placing, for instance, a

wrought iron bed or carved table alongside majolica
plates, and near the work of some famous painter
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of the epoch, who, in common with the humble
smith or the poor potter, enjoyed the artistic in
fluences of that day.

In many other countries, especially in Germany
and Switzerland, the perfect arrangement of such
a museum does not make evident the really small
amount of artistic material displayed therein.
VVith the Italians, on the contrary, the extraor
dinary abundance of masterpieces in museums and
private collections has resulted in a special point of
view regarding certain arts, so that finally they
have been called, unjustly, “minor arts." This
has been encouraged by pseudo esthetics of a lit
erary nature and by the survival of fixed ideas of
art which arose at the beginning of the nineteenth
century, during the neo-classic vogue. For this
reason many of the best products, in which the im
mortal art tradition of the people of different Ital
ian regions is expressed, are unfortunately lost to
Italy through commercial dealers, often of little
intelligence and less conscience. The exhibition
in the Castle of St. Angelo gave to all lovers of art
a broader vision of the possibilities of artistic edu
cation, but Italy was too soon upset by the war to

accomplish anything in this field.
Now the acquisition of the Palazzo di Venezia

has given a new impetus to this idea. The largest
rooms of the pontifical apartments, renewed as to
their fifteenth century decorations, will provide in
the Italian capital a marvelous suite for official

receptions, especially on the occasion of the visits
to Rome of illustrious personages or the heads of
states, and also might serve as the anterooms of the
greater museum which might arise from the broad
organization of which we have spoken. A few

undoubtedly genuine pieces of rare beauty, proper
proportions and correct dates will complete the
furnishing of these great halls, part of the interest
and attraction of which lie in their enormous sizes,

unusual in modern edifices. Then will follow the
sections of the museum proper, where paintings
and sculptures of the renaissance will not be stored
in cold rooms with iron bars at the windows, but
will be placed just as they might have been in the
house of one of the most magnificent patrons of the
golden age, assembled with furniture and other
precious things, all bearing the character of a taste
educated to the worship of beauty.

VVhat has been done so far in the Palazzo di
Venezia gives, as we have said, great hope in one
direction, but great fear in another. No fewer
than six offices of state departments have been

located in the old building of Pope Barbo, and those
who know the inherent obstinacy of bureaucracy
might fear that the cause of the museum is lost
forever. Further danger of similar occupation was
narrowly avoided; one ex-president of the ministry
thought of making the palace a seat for a military
club, with kitchens and all other appurtenances,
while another wanted to arrange it for government
archives or other purposes. But notwithstanding
these and other similar attempts to spoil the beauty
of the palace, there is still ample room left to begin
with, and to prevent further encroachment there
is the great enthusiasm and invincible determina
tion of the director, Professor I-Iermanin. So, if
faith and enthusiasm must necessarily look largely
to the future, there is already such a good begin
ning made that hopes for final success have a
secure foundation.

Elevation of Wall, Hall of the Mappamondo, Palace of Venice

Showing Montegna's Detail



Some Work of George Washington Smith
By WILLIAM WINTHROP KENT

architecture in any country is that which is

worked out in what was the original architectural
type of that region. The early settlers of what is

now the state of California, being Spanish, con

structed their buildings in the Spanish style, slightly
influenced in some few cases by Italian details, and

by a happy circumstance this was exactly the

architectural type best suited

IT
has often been said that the most successful

to the climatic conditions of s 1 D " D it

the state. The early builders, Q
=““°'""

therefore, set an example in

the way of type, and the ‘,)/'':<<
direct simplicity of their
structures, which still exist

after several centuries, points
out the way to successful

designing for architects who

have come later. Many
architects in California are
today designing along the

lines of Spanish or medizvval

Italian architecture; many ‘.

also trying to keep to sim

plicity in plan, elevation

and detail whether in a

purely Spanish, Italian renais

sance or other vein. Of
all these there are a few
whose buildings are beautiful

and successfully meet the exacting local condi

tions of climate, scenery, materials and labor,

and among these men may be properly includ
ed George VI/ashington Smith, of Santa Bar
bara.

It is easy to pursue too far any good style
or character in design, especially when the designer
feels, as many a Californian architect does, that

he is traveling toward reform,

if not actually on the path
itself. The often subcon

scious impulse of the enthus
~ iast is to go the limit or be

yond, on the false theory that,
if certain characteristics are

good, their uttermost devel

opment must be better, and

some Californian houses show

the eflect ‘of this view. To
expose the fallacy of such

reasoning it is only necessary
to remember that simplicity,
for instance, which if properly
followed is admirable repress
ion, becomes, when unduly
exploited, uninteresting crud

ity. Without emphasis of
some sort a building cannot
interest the eye. Remove too

many mouldings and shadow

SECOND
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Two Views of Living Room in Casa del Greco

making projections and perforations from any con
struction, and the emphasis is lost. Mr. Smith has
not made this mistake; although he is evidently a

strong believer in getting back to certain first
principles in house design, he is content with
securing the characteristics of simple early Spanish
or Italian architecture, and stops there, because he

knows that these characteristics are all that are

needed in the work he is doing.
By no means, however, is his work mere repro

duction or adaptation of existing architecture in

Spain or Italy, or in books and photographs thereof,
but, starting with the usual inescapable given
conditions, he merely works in this vein, because he

believes that it brings the best results, and these

results are, in toto, distinctly original. Like many
another, he has looked ahead and seen that the

average dwelling of the future must, from economic

necessity, be kept free from all superfluity of plan,

elevation and detail without, however, losing its

interest for the owner and the society in which he

moves. This is a progressive and wise view for,

when our present economic upheaval has settled

down, living conditions will make all illogical and
overdone architecture more than ever ridiculous
and impossible.

Let us see what we gain by building a country
house in, say, twelfth century Castilian Spanish:
First, the meeting of an owner’s requirements by
simplicity of plan; second, the logica.l use of avail
able, substantial materials, such as stone or brick,
or concrete, terra cotta and plain wood; third,
simplicity in detail; fourth, the full utilization of
the value of broad wall surfaces by careful study
of openings; fifth, by cement stucco and hand
finish, the harmonization of exterior with foliage,
flowers and scenery in general, and of the interior
with either richly carved or very plainly designed
furniture. Briefly, all the design becomes a beautiful
foil for some things or an appropriate accompani
ment of others, and the chances are that with the
growth of taste, both these qualities of contrast and
harmony will be more and more appreciated by the
general public.

It is always difficult to analyze design, to find
wherein lies the charm of a good house, and harder

Two Views of Studio in Casa del Greco
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still to indicate wherein an
architect has done original
work and has shown his
individuality. The adapt’
ation, however, of beauti
ful ancient forms to modern
uses often tells this, and in
the use of perforated orna
ment, suggested by the
rustic patterns of open
brickwork for small win
dows, intended only for
ventilation or similar prac
tical purposes, Mr. Smith
has shown commendable
taste and considerable orig
inality. In the utilization
of the thick walls for cup
board and bookcase re
cesses, one sees quickly that
he has not only realized

Details of Entrance Front, House of Mrs. De Win Parshall, Montecito, Calif.

the practical use, but ap

preciated the beautiful ef

fect of such recesses by his

emphatic and correct loca

tion of them. To find

equally instructive exam

ples on the exterior, it is

necessary to note the butt
ing ofa lean-to roof against

the higher plain wall of
a main building, as in the

Lindley house. Again in

the Lindley residence the

effect of weight as well as
strength and security
against too great a drip
from the eaves has been

secured by a bracket-like
projection of the wall along

the entire eaves. It is a

question, however, whether

0510152025--2:
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HOUSE OF MRS. WILLARD P. LINDLEY, SANTA BARBARA, CALIF.

GEORGE WASHINGTON SMITH. ARCHITECT
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Floor Plans of House of Mrs. Wiflard P. Lindley, Santa Barbara, Calif.

this detail does-not involve the loss of much of the
beautiful eaves-shadow, given by a greater pro
jection of the tiles from a perpendicular wall. It is,
however, in his unlabored designing of gently
sloping tile roofs at different but logical heights,
that he has secured some of his best effects in per
spective. Anyone can cover simple walls with shed
like roofs, but to place those
roofs so as to obtain pic

turesque and harmonious
composition requires no
small architectural ability.
Sparingly has the curved
line been used in Mr. Smith's
work, either on plan or ele
vation, although on eleva
tions, when the round or seg

mental arch is introduced,
it is made effective by con
trast with the lintel-sup
ported openings of most of
the windows; generally,
however, the straight line

and the rectangle are the con

trolling factors throughout.
The use of exterior stair

cases, for access to second
story loggias and rooms, is

made to contribute materi

ally to the beauty of the ex

teriors by their carefully
planned locations and treat
ment; the use of plain
bracket forms to support
landings is an aid in es

' caping the commonplace,
and on the Lindley house a
very broad and substantial
air is secured at grade by
continuing the terrace high
er as a landing platform for
the staircase. This landing
turns the corner and reaches

the lower terrace levels by a

few more steps at front and back. If one might
suggest any improvement in detail, which is not an

essential factor in most of such work, it would be
that the chimney pots offer a tempting chance to
design more varied forms such as one sees a hint of
at Capistrano, or might find in far-away Spanish
Berlanga, Soria or somewhere in the wild province
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House with Attractive Stucco Texture, at Santa Barbara, Calif.

of El Vierzo; but then again, one might not. How
ever, Ruskin to the contrary notwithstanding, I
believe in making a chimney pot as interesting as

possible.
Also, it is well known that in metal working the

Spaniards were from early days most famous, and
in fertility of invention and beauty of execution not
excelled, and possibly not equaled, by the Italians.
Taking a hint from this, and from beautiful, but
not intricate examples of balcony rails and window
grilles, would it not be worth while to avoid the
extreme simplicity of the usual plain iron bars, and
design more decorative rails and window grilles,
which could be made by local blacksmiths? Noth
ing of equally inexpensive character is of richer

effect than that of well designed wrought iron
against sunlit white walls, and a richer rural
character might be preserved by its adoption,
even in its less elaborate forms.

Eastern architects, who really appreciate the
great beauty of much of the modern Californian
architecture, are also apt to say, “Yes, it's charming,
but we cannot do work like that in our climate.”
True, in one sense, but in another we can learn
much from a study of its best characteristics and
improve immensely on present work, by grasping
why and how the best architecture of the Pacific
coast is produced, for aside from the difference in
climate, we can secure equally good results else
where, if sufficient effort be given to the work.
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Proportio in Architecture

By WOLDEMAR H. RI'IT ER

VERY architect and every intelligent critic

E of architecture will admit thata knowledge
of proportion is fundamental for all good

architectural composition. They will go further
and grant that good proportion constitutes good
architecture; that without it a building, no matter
how convenient, how skillfully constructed, how
well ornamented, is not architectural and that such

designing is not a fine art. But when the architect
or critic of architecture attempts an analysis of this
fundamental element, proportion in architecture,
the logic he used in defining the art deserts him, and

he resorts to vague generalities. The architect,
getting down to his problem of design in a given
building, solving the utili
tarian side of the project,
gropes about like a blind
man or strikes off a sketch

as a gambler would flip a

coin, to see if he can hit upon
something. When he finally
arrives at a satisfactory com

position the route he has
traveled has been long and
tedious and the traits of
character that have won the

day are more likely to be

perseverance and skill in

elimination than that rare

quality supposedly at the

base of all good design, an

intuitive sense of proportion.
It never seems to occur to

most architects or art critics
of today that proportion in architecture is some

thing to be comprehended and grasped and used as
a science or a system, and not to be experienced as a

. dream or inspiration. It is a part of the architect's
training to think of design as a trick of the trade.
As a student he is asked to present a sketch for a
commemoration monument. For such a problem he

goes to the triumphal arch of the Romans or the
Monument of Lysicrates, or to some other design
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Facsimile of Section through Milan Cathedral.
Drawn before Construction in 1391

by Stornalocho

pace with utility. Little of our work will stand the
test of time artistically, and none of it will rank with
classic precedent.

The thoughtful architect of today is questioning
and is discovering. He knows that architecture is
now acknowledged as a fine art, as one of the great
est if not the greatest of the fine arts. As an artist
he is aware of the lack of good proportions in the
buildings around him and conscious of the beauty
of the best work of the past. Such a contrast stim
ulates his mind to inquire whether the good qual
ities of work in the past were obtained by lucky ex
periment or by some scientific method unknown to
him. A definite question is in his mind. VI/as there

not a body of rules or funda
mental principles underly
ing the'proportion of archi
tectural forms in the past?

If he turns back to the
one piece of documentary
evidence of Roman times,
to the book of Vitruvius,
written in the golden age of
the Roman Empire, he will
read in the second chapter
of the third book: “There is
nothing to which the archi
tect should devote more
thought than to the exact
proportions of his building,
with reference to a certain
part selected as a standard."
But Vitruvius tells him only
what was good to be done;

he never explains how this can be done, assuming
in us a familiarity with rules which at his time were
the common property of the profession. Of the
various attempts to formulate these principles the
one most familiar to the modern architect is‘the

‘article on “Proportions" found in Viollet-le-Duc's

that he appreciates as good, though he does not'
know why, and he works out a copy with a variation
—what he would call in modern slang a "cold crib"
-—and the proportions may be right or wrong; he has
no way of checking it up except by the verdict of
those of more experience who may call his monu
ment a “first mention,” or pass it by without
remark.

In our modern building we use mechanical meth
ods undreamed of by the constructors of pyramids,
temples and cathedrals. Never has there been

greater activity in monumental building or greater
skill in construction. But on the side of proportion
we have made no advance; beauty has failed to keep

Dictionnaire Raisonné, Vol. VII, p. 532. In this dis
cussion —Viollet-le-Due emphasizes the fact that
good proportions depend not only upon the rela
tions of cardinal dimensions, but also upon the re
lations between the primary and subordinate fea
tures of a structure. He crystallizes his ideas into
the well known “theory of triangles." After mar
shaling an imposing array of classic specimens of
architecture, he tries to prove that one of his set of
three definite triangles was used as the fundamental
figure of design by the creator of each.

Although Viollet-le-Duc suggested a splendid
working theory, he has fallen short of the mark by
failing to make it sufficiently general to be appli
cable to all forms of architecture. The fact alone
that he limits his theory to three fixed triangles is a
handicap; indeed the triangle as a ground figure is ,

51
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a poor choice since the eye can rarely comprehend
at a glance all three apices of a triangle, and beauty
of proportion cannot depend upon a number of
points which the eye is unable to see at one time.

A present-day development, in reality an ampli
fication of Viollet-le-Duc's theory, has been worked
out by Prof. August Thiersch, who contends that
good proportions are based upon similar rectangles,
the diagonals of which are parallels, the two diag
onals of any rectangle forming triangles, but not

necessarily of Viollet-le-Duc's three types Prof.
Thiersch brings forward a long list of examples to
prove his contention, with illustrations taken
chiefly from the monuments of Greece and Rome,

but also from the works of the middle ages and
from the renaissance period. He shows, for in
stance, that on the Temple of Athena at ./Egina,
the entablature, two adjoining stones of the archi
trave, the abaci of the caps, the triglyphs, capitals,
and the mutules with their supporting bars, all form

rectangles whose sides bear the relation of 1 :6.
Another of Prof. Thiersch’s examples is the Villa
Farnesina where the wing of the villa, the two
orders, the windows and their architraves, all form
similar rectangles, the ratio of their dimensions,
however, being impossible of expression in simple
numbers (See diagram.)

In discussing -the problem Prof. Thiersch con
tends that harmony in
design consists in the

repetition by the sub

divisions of the basic

figure of the structure:
in other words, in the

analogy of the part to
the whole. This ground
figure,although not ne

cessarily pleasing in it
self, by repetition pro
duces an effect agree

able to the observer,

and the individual im

pressions received by
the eye are merged into
a pleasing composite.
The simpler the rela

AB=WIDTH OP PRJOPOSED BUILDING
AC=HEIO1-‘IT OF BASE
BD=I-IEICIHT OF COBONICE, DETELMINED BY

NECESSAM HEIGHT OF MUN MNKINO RDOOM
CD AND EF PR)IMAR>Y AND SECONDARY

DETEILMININO LINES OF DILECTION
FO =WID'II-I NEEDED FOR) DOUBLE ORQDERJ
HI=HEIOHT OF BUILDING DETERJMINED BY

SHkDOW LINE OF PAMPET COIDNICE

tions of the parts to one another, and the oftener
they are repeated, the more easily can the mind
grasp the total eflect. He adds, however, that mere

repetition of similar figures, without contrast and
variation, would soon become colorless and tedious,

and that the mere application of a rule can never
create a masterpiece.

This theory is an advance over Viollet-le-Duc's.
for it frees us from the limitation to three definite
triangles. Moreover it contains a new and more

comprehensible idea, since it
.

emphasizes the rect
angle as the ground figure, and the rectangle is the
constantly recurrent figure in architectural design.

Yet it remains a theory based on a ground figure.
and therefore only too often dependent on imagin
ary points.

One readily observes that the few other discuss
ions of this problem, like the two already men

tioned, concern themselves fundamentally with
oblique lines, whether their proponents call these

lines sides of triangles, diagonals of rectangles, or
by any other name. This similarity is so striking
as to lead to the belief that the advocates of all
these have based their theories upon certain theo
retical lines found in a number of medimval draw
ings handed down to us, lines which we must feel

were drawn for the purpose of determining the
proportions of buildings of different types.

Take, for instance,
the different cross sec
tions drawn by Storna
locho in 1391 for the
then proposed Cathe
dral of Milan, of which
one is shown here. Into
these cross sections are
drawn a series of sim
ilar isosceles triangles.
These have their bases
on the floor line while
their legs start either in
the centers of the piers
or of the aisles, and
after passing through
the spring lines of the
vault arches, end in the

Diagrams Showing Development of Design of Building for Malden Savings Bank, Malden, Mass.

Monks66Johnson,ArchitectsandEngineers
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apices of the vaults of nave and aisles respectively.
Not only are such triangles or diagonals preserved
in the few mediaeval drawings we possess, but they
can readily be drawn into sections and elevations of
countless classic examples of architecture, as Viollet
le-Duc has amply shown, and this is true not be
cause the architects of those buildings worked with
mystic figures or numbers, but because they recog
nized a fundamental fact of psychology.

In everyday life this principle is constantly made
use of. Take, for example, the checker board;
everyone appreciates without effort its regularity
and would instantly detect a unit dissimilar to the
rest. Likewise, the windows of an elevation are
arranged in horizontal and vertical rows unless the
designer wishes to stamp some special feature upon
the attention of the observer. When the eye views
checker board or facade it does not travel back and
forth along the horizontal or vertical rows of units,
but instinctively sweeps the diagonals of these,

attracted by the corners of the individual features,

rather than by their fields. As each corner of a door
or window is a fixation point for the eye, so every
base, cap, buttress offset or similar prominent fea

A, B, C, D, is a good "determining line of direction.” The broken
lines might easilyhave beenstraightened into “parallels of direction "

Wing of Villa Farnesina, Rome
Fmimile of drawingbyProf. AugustThiersch

ture draws the attention. We call a window high
or low according to the relation between height and
breadth, i.e., according to the pitch of the diagonal,
which is but the resultant of these two dimensions.
Through taking advantage of this habit of the eye
and brain the architect can guide the glance of the
observer by the design of his structure. If he ar
ranges cardinal points on parallel oblique lines, the
eye can travel along a natural path — the diagonal
— gaining at a glance the resultant which is the re
lation of the two dimensions, height and breadth.

After sketching roughly a facade, and locating
the features fixed by necessity, it is an easy matter
to adopt a diagonal which shall serve as the “de
termining line of direction." (See illustration of
bank design.) The chord of an arc, or the diagonal
of a dominant rectangle furnishes in itself a decided
oblique line. This determines the slant of the
diagonals on which subordinate points must be
located in order to give the observer the feeling of
quiet and satisfaction called beauty. In addition
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to this primary oblique line or "determining line

of direction," the perpendicular to it will prove
useful. Parallels to these two lines might be called
“primary and secondary diagonals," and important
corners should be located not only in the path of

the primary, but also of the secondary series, and
their intersections. These two sets of lines are
distinctly interrelated and helpful one to another.
The use of these lines will save the designer endless

experiment in locating belt courses, cornices, win
dow levels or such ornamental features as he may
wish to introduce into his elevations. To the prac
tical man the application of these principles may
at first appear a waste of time. After a little study,
however, he will discover that he can save the time
formerly spent in going over and over his drawings,
feeling after something which can be had by the

application of a simple rule.

Just as the “determining line of direction"
guides the eye in its wanderings over a facade, a
circle will naturally catch it and fix it upon a cer

tain feature. If, therefore, it is desirable to con
fine the attention of the observer to a limited field,

circles or a series of other concentric figures may
be introduced; even the discredited square here

;\
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becomes desirable. It is remarkable how often this
form may be detected in classic buildings, care
fully camouflaged it may be. but still there, to do
its duty in the eye of the observer.

Every architect will admit that similarity of pro
portions and the proper arrangement of individual
features a1e fundamental requisites of a pleasing
picture — indeed they are elements of beauty.
No rules will make up for a want of genius. and no
application of a principle will create a master
architect, yet a knowledge of such rules will be of
service to talent and shorten the long and weary
road of experimentation. The result of a little
effort spent in arranging dominant and subordinate
features of telling members on “determining lines
of direction" is truly surprising. Such purposeful
application of a few simple principles is sure to en
rich the artist's design with the desired grace and
harmony. No longer need the eye of the observer
zigzag wearily hither and thither over a facade in
the effort to comprehend its general effect. The
eye will glide easily along the lines of least resist
ance, intentionally chosen by the architect for this
purpose, and will receive one harmonious impression
with that pleasure afforded by a successful design.
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Altar and Triptych, Emmanuel Church, Baltimore, Md.
WaldemarH. Ritter,Architect

Noteparallelsof direction,bothprimaryandsecondary;alsothe two focalpointsin altarandtriptych



Land Drainage
How It Affects Architecture and Landscape Architecture

By F. W. IVES

Professorof Agricultural Engineering,Ohio State University,and Presidentof theAgricultural EngineeringCompany

HE success of a build
ing project, whether it
be a country house, a

country club. or a farm

building group, from an

architectural standpoint, de

pends in no small measure upon the development

of its surrounding plant life, and in turn plant life,

roads, drives, building foundations and sewage dis

posal systems are dependent upon soil conditions
for their success. Good drainage is the foundation
stone of proper soil conditions upon which rests

success or failure of any of the types of construction
just mentioned.

When handling the drainage about farm or other
country buildings, the questions of ground water
and natural water table in the soil are likely to be

left unsettled for the immediate problems of roof
water, cellar drains, road drains and sewage dis

posal. Ground water is considered to be a matter

for the agriculturist alone, as it is supposed to affect

only plant growth.
As a matter of fact, however, if ground water is

properly taken care of, the drainage of roads and

buildings is a much simpler problem. The mere

drainage of soil, from an agricultural standpoint,
changes various soil characteristics and such

drainage:
1. Raises soil temperature.
2. Aerates the soil,introducing nitrifying bacteria.

3. Oxidizes and makes available plant food.

4. Lowers water table permanently.
5. Establishes channels for flow of ground water.

6. Makes soil more friable.
All of this has a direct bearing on construction

and related activities:
1. Higher soil temperature aids landscape arch

itecture by making possible earlier plant
growth in spring; enables the architect and

builder to start building construction and

road work earlier in season.
. Soil aeration assists in the sanitary disposal of

household and barnyard wastes by the eco

nomic process of sub-surface irrigation second

ary disposal systems.
. Oxygen in the soil assists in final disposition

of septic tank effluent.
. Lowered water table makes better and more

permanent road foundations; prevents damp

ness in cellars or basement stories; prevents

large surface run-off by increasing absorptive
capacity of the soil; afiords better conditions
for plant growth for practically all ornamental

high ground shrubs and decorative plants.

sjreetiz/e subjects.

HIS is the first of a series of articles to

be presented in THE FORUM 61/ meméers

of the Consultalzbn Committee on their re
Ol/zers will appear in sub

sequent issues regularly.—Tna EDITORS.

5. Channels for flow of
ground water are establish
ed within a year after install
ation of tile drains and make
for rapid drying of tennis
courts, golf grounds, roads,

etc., after heavy or severe rains.
6. Drainage changes the nature of soil by making

it more workable. The changed soil makes
more easily cared for courts, gardens and
other forms of landscape construction.

Another general consideration is the protection
of water supply by artificial drainage. Such drain
age may be used in several distinct ways, of which
disposal of surface run-ofi‘ and sewage wastes are
the most important. The control of surface run
off consists mainly in taking care of the occasional
freshets in natural water courses after a heavy
rainfall, thus preventing flooding of springs and

consequent fouling of water supply. The control
of surface run-off also prevents erosion of natural
or artificial landscape constructions. The sani

tary disposal of sewage by the sub-surface irriga
tion method is quite satisfactory so far as irrigation
and avoiding the pollution of air are concerned.
In a very wet season, however, sub-drainage of the
irrigated section must be installed in order to take
care of excess water and direct its flow from channels

leading to natural sources of water supply, such as

springs and wells, and toward such channels as legal
drainage restrictions may designate. The efiluent
from the sub-irrigated beds is generally not danger
ous to health except under extraordinary condi
tions or because of poor design of the plant at the

outset, but there is always a feeling, hard to over

come, of prejudice against waters emanating from
such sources.

Other problems intimately associated with drain
age in their solution are those of efilorescence on

retaining walls; overturning of retaining walls and

garden ornaments by action of frost; destruction of
walks and drives by frost; winter damage to swim

ming pools, fountains and similar details; care of
barnyard waste, sunken gardens and sunken farm
yard courts; inundation of golf courses and country
club grounds by streams.

The first care of the engineer in planning an ade

quate drainage system is to provide an outlet; the
second step is a careful topographical survey of the
whole drainage area and the next step is then a

study, with the architect and the landscape archi
tect, as to the location of buildings with respect to

topography and their relations to one another. The
last step before beginning construction is the prep

55
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aration of plans and details. The outlet is most
important on account of state laws covering riparian
rights and damage by artificial water courses, and
also on account of sanitary rules of state and city
boards of health. Almost as old as the ancient
fence feuds are the questions of receiving drainage
from the uplands of a neighbor. A topographical
survey of the whole drainage area is necessary for
three reasons: (1) To plan properly the drainage
of the area under consideration. (2) To determine,

so far as possible, the eflect of run-off from land

higher up. (3) To ascertain the legal restrictions
pertaining to outlet on the property below. Many
times the question of flow from higher property is

more serious than that of the drainage from the
site itself.

Naturally enough the architect, landscape de

signer and engineer must agree as to the proper re

lation of site and buildings. A few general prin
ciples on which to base agreements should be under

stood in connection with farm groups:
1. Drainage should be from residence to barn

rather than from barn to house.

2. Drainage should protect all sources of water
supply.

3. Southern or eastern slopes are most suitable
for all farm buildings.

4. Prevailing winds determine to some extent

locations of buildings, i.e., stable odors should

be carried away from the house.

5. Questions of drainage affect location of all
drives, walks, tennis courts, sunken gardens

and barnyards.
6. Economic working of farm plant, though

sometimes overlooked in favor of a “picture
farm," must not be neglected. Few country
places pay money dividends,nevertheless many
large estates do pay their own way, which
doubtless contributes not a little to the peace
of mind of their owners.

A typical drainage problem relating to a farm
building group is found in the proposed group for

the Animal Husbandry Department, Ohio State
University. This problem involves run-ofl from
property above, drainage of fields about the plant,
drainage outlet, sewage disposal, drainage of dis
posal field, and omits only the drainage as affecting

the water supply. The topography of the site, as

shown in the map, is of a medium rolling character

with no very steep slopes. The soil is a heavy

clay, very dense and inclined to hold water. Drain
age from approximately 400 acres above flows

through a culvert under a railroad at the west of
the tract. This flow was originally conducted in an

ordinary field drain, not suflficiently large to carry
freshets. The remainder of the original drainage

on the tract is barely suflicient to permit the land
to be cultivated, no pretense at complete drainage

being made. In the consideration of this
problem, the former drainage system has prac

tically no bearing excepting that a portion of it will
have to be replaced with units of larger capacity.

The building location and the relative positions
of the various structures with respect to manage
ment, capacity and ornamentation and the pre
liminary studies for the building plans were worked
out in the office of Joseph N. Bradford, University
Architect, with the Departments of Animal Hus
bandry and Agricultural Engineering in consulta
tion. The group and its location having been

decided upon, the problem of drainage was then
taken up. It was first thought that the drainage
from the higher ground could be diverted along
the railroad to another outlet, but this was aban
doned after study. It was found that a 12-foot cut
for a distance of 700 feet would be necessary. The
railroad officials do not care to change the size of
existing satisfactory culverts under a double track.
Property owners receiving the increased run-off
naturally expect a state-operated plant to pay
large damages (alleged) to their property. In
other words, riparian rights of a public utility and
of individuals were involved.

Study of this problem indicated that a 30-inch

I30 7.!‘

' P|zorlLr: ' 5r:cr|on'
On/Y0/~f/76 .700!/7Ax/'0 or E as J/10h/0on/0100

PAVILION

IJD

‘PROFILE
' jtcrion '

0/7 [as] 5 Was! /1111:



58 THE ARCHITECTURAL FORUM August, 1921

sewer would carry the surface and ground drainage
with a fair factor of safety. This sewer is provided
with silt basins and clean-outs at points of change
of grade, curvature and entrance of other drains.
These are important matters in the carriage of
waters laden with silt materials. Silt basins pro
vide simply an enlarged and deepened channel
where the abrupt entrance and exit of the water
encourages the deposit of silt and sand. Man-hole
and clean-out covers must be provided. The main
sewer purposely follows the main roadway to take
water from the gutters and surface inlets. At its
lowest point the 30-inch main sewer is joined by a

drain from some 200 acres to the north and then

proceeds in a southerly course, passing under the
river boulevard and finally into the river.

Four other typical drains are found:
1. Drains for water from roofs, paved courts and

roadways.
2. Drains to lower ground water table about site.
3. Sanitary drains.
4. Sub-drainage of sanitary disposal fields.
The water from roofs, paved courts and roadways

is carried by direct underground lines to the nearest
convenient outlet. Regular inlets are provided at
convenient intervals to guard against possible
flooding. Six-inch tile are the smallest recom
mended for this service. Small tile are of little
value as they soon become clogged and useless.
Lawns and tempers are both ruined by tile replace
ment.

The drains for lowering water table serve several

purposes in this particular case. The most ex
tensive drainage is necessary just west of the group
on ground of a higher elevation. These are ordi
nary 4-inch farm drains laid down the slope to a
sub-main. Their purpose is to intercept ground
water and to prevent surface water from reaching
the courts and yards. It is believed that this
drainage will better the grass in the large paddocks.
Other intercepting drains are shown on the map.
Since a dry yard is especially desirable in the case
of sheep and dairy cows, underdrainage is very
necessary.

The sanitary drains include vitrified sewer lines
from the-various buildings to the large septic tanks,

of which there are two. The larger tank is de
signed to care for toilet and wash from the dairy
barn, hog building and judging pavilion. The
smaller of the two will take care of a compara
tively small amount of waste from the sheep and
beef cattle buildings and from the power plant,
this latter built to include a small abattoir. Vitri
fied drains from the septic tanks to the dividing
valve chambers are quite necessary in order to pre
vent pollution of the soil at that point. The dis
posal field consists of common farm drain tile,
minimum size 4 inches in diameter. These tile
are laid at a slight slope in cinders or gravel at a

depth of about 18 inches from the surface. In
closely compacted soils, the cinders or gravel
should be 12 inches below the tile and 6 inches on

either side, and should be covered with just enough

soil to grow whatever crop is necessary. In gravel
or sand, sub-drainage of disposal fields is not nec

essary unless some source of water supply is to be

protected. In wet, heavy soils, particularly in
regions of heavy rainfall, sub-drainage is extremely
important. The heavy soil tends to become water
logged and would soon kill off desired plant growth.
Plant life over the beds to utilize the excess of
nitrogen deposited by the sewage is necessary.

Vigorous growth can take place only under favor
able moisture conditions. _

The map clearly shows three disposal beds of
ample area. The sub-drainage is shown as a grid
iron formation. The sub-drains may usually be

constructed of 3- or 4-inch farm drain tile from 30

to 40 inches below the natural ground surface, de

pending upon the available gradient, and midway
between the disposal lines. All sanitary lines must
be laid with a grade of % inch per foot or more.

Vitrified sewer lines must be carefully graded and
laid with cemented joints. All disposal tile and
all drainage and sub-drainage tile must be laid with
loose joints. Valves are provided so that portions
of the disposal field may have periods of rest, since
a continuous flow would soon render the plant in
operative or at least not safe.

Economical construction of drains is a matter of
interest to the architect and owner as well as to the
contractor. Drainage excavators or trenching ma
chines are more economical than hand work on

all save the smallest jobs. The cost of an installa
tion of the size shown on the map may be cut 30

to 50 per cent by the use of machines in place of
hand labor. It is important that, so far as possible,

parallel lines be employed and that these lines be

as long as grade conditions will permit. A good

operator can finish a grade to a smaller fall with
greater accuracy than most hand workers, and with
much less supervision and inspection.

Two kinds of tile are available — clay and con

crete. Which is selected will be largely a matter
of price, delivered at the site. Since freight plays
a large part in present prices, the nearness of a tile
kiln or a cement products plant will have consider
able bearing on the price. Generally speaking,
large sizes of concrete pipe are superior to the
smaller sizes, while the reverse is apt to be true of
the clay product.

These publications are of value in the study of design of
drainage:

E. G. Elliott. Engineering for Land Drainage, John
\/Viley and Sons, Inc.

E. G. Elliott. Practical Farm Drainage, John Wiley and
Sons, Inc.

J. A. Jeffrey. Text Book of Land Drainage, The Macmillan
Company.

H. -F. French. Farm Drainage, Orange Judd Company.
The Division of Agricultural Engineering, Bureau of Public

Roads, U. S. Department of Agriculture, Washington, D. C.,
has issued much valuable material and research data on
drainage and drainage design. Various state experiment
stations have done much valuable work, data regarding results
being available in bulletin form. Notable among these is
the recent work of Michigan, Wisconsin and Iowa. The
Proceedings and Journal of the American Society of Agricul
tural Engineers also contain much valuable material.
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Steel Design for Buildings
PART II. THE DESIGN OF STEEL COLUMNS

By CHARLES L. SHEDD, C.E.

N the May number of THE FORUM we consideredI the various types of columns and the points
which were to be remembered in their design.

In this number we will show a method of arranging
the calculations for a column design and also the

actual design of a

column for a 12-story

office building.
The loading on a

column is made up
of loads from several

sources: 1st, the wall
loads; 2nd, the live
floor loads; 3rd, the

dead floor loads; 4th,

the column metal and

covering, and 5th, any
special loads such as

from elevators, tanks,

etc. In figuring these

loads they are kept
separate until the fi

nal summary is made

in order that one can tell easily in that sum

mary just how much of the total loading comes

from each source. This may be especially useful

in the designing of the foundations and in any case

it makes the work systematic

and easy to follow, and it also

aids in estimating the effect of
any changes and enables the

person in charge of the work to

look it over and note any pos

sible error by comparison of the

various totals.
In computing the wall loads,

one sheet may be given to all

the wall loads on all of the floors

between any two columns. It
is best to start at one corner of
the building and work around

the structure, taking each bay

in order. The sketches for these

wall loads are made in the same

manner as those shown in the

last article, where we considered

the design of steel beams. Fig.
1 shows a typical sheet of wall
loads. The wall is of brick, 1
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foot thick, with a window 4 feet wide. The ar

rangement of the figures is similar to that in the de
sign of beams but we stop when we have obtained
the reactions and do not figure any moment.
These calculations should be made before the

spandrel beams are

figured and then they
may be used in con
junction with any
floor loads to make

up the sketches for the

R=% =sq5o

+o+al arm reachonai-3 . .
>u5- 7200 3.600 deslgnmg of those

6,380 4'4 WOO beams.
2,630 |4'4 2,340 In Fig. 2 is shown

a portion of a sum
mary of these wall
loads. This portion
shows the summary
of the wall loads for
columns 1, 2 and 3.

The building has 12

stories and the loads
from the walls to the

columns are all alike on the floors from the 5th to
the 11th inclusive, so we bunch these all together
to save time and space. The horizontal lines rep
resent the spandrel beam at each floor and the

vertical lines the columns, and
the loads are entered from Fig.
1, etc. at each end of each beam
and above it so that the work
can be easily followed. Movable
partitions are usually considered
as part of the live load but per
manent partitions may be fig
ured and summarized with the
wall loads. Column 3 has a
load from a permanent interior
partition, therefore there are 3

loads for that column on the
wall load summary sheet. \Nhen
these loads are all entered on the
sheet they are added together
for each column at each floor
and the result placed below the
horizontal line. It is conven
ient to let the vertical line pass
between the hundreds and the
thousands. The author usually
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makes the calculations thus far to the nearest 10

pounds, but when these are transferred to the final
summary the nearest hundred or the next hundred
above is generally used to facilitate adding up the
items.

The live floor loads are figured as in Fig. 3, which
shows a portion of such a sheet for the building we
are using as an example. The 12th to 4th floors
are all alike and are put together. The first verti
cal column shows the number of each column; the
next 3 are areas of the various parts which make up
the roof. These areas are figured from the plans
and are the areas of floor in square feet which are
transferred to each column. An easy way to figure
these, where they are complicated, is to have blue

_ D.H- D.H
Lmdinq Floor- 75* @ 75*

L.l\./E FLOOR LOADS FOR COLS
lr Roof’

°°"

the floor in the second, and the live floor load in the
third. Most building laws allow a reduction in the
live load on columns where several floors are carried.
By this is meant that the law takes into account
that while some areas may be loaded up to the full
live load designated by the law, it is unlikely that
all areas or floors will be fully loaded at the same
time. To take account of this when a column
carries 1 floor, the full live load is used; when 2

floors are carried only a percentage is required to be
used, in this case 75%, and when 3 floors are carried
a still smaller portion of the full load is used, in this
case 60%, and so on. As the building grows larger
and more and more floors are added it becomes de

sirable to stop this reduction and use a minimum
per cent; in this case for 6 or
more floors 40% of the total
live load is used. This method
of reduction is apt to vary
with different building laws

53 and it is said that one of the
objects of Mr. Hoover’s pres

4?.lO,5 io,5 14.0 |o,5l

2 ran an I74. 13,1 I76 22,0 _ _

4 7,4. 99 7,4 99 9,8 nu 23,0
Ormlyo e "1 mg aws

Fig. 3

prints of the framings made and mark quarter
areas at convenient points on the plans similar to

reactions of beams, and then follow them around,

crossing off any as fast as they are divided into
reactions nearer the columns. Finally the sheet

will be covered with these numbers, crossed oFf

excepting those around each column which may be

added together on the blue print and that summary

marked to distinguish it from the partials in some

way, such as drawing a circle around it.
On the roof of this building, as in many similar

cases, the areas were of 3 classes— a pent house

landing, which came above the main roof; a pent

house floor, at about the grade of the roof, and

finally the roof itself, which includes both the main

roof and the roof of the pent house. These are

kept separate on account of the loadings per square

foot which vary, one being 75 and the other 40

pounds, and also to make the calculations easy to

follow afterwards. Each of these areas is multi
plied by the proper load per square foot and the

sum of the items placed in the vertical column

marked “Total Load.” The last 2 figures are

considered as ciphers and are omitted to save space,

and also to make the work more rapid and less

liable to error. The various floors are figured in a

similar way. On the 2nd floor of column 4 in the

area column is an item marked R60. This repre

sents an area of 60 square feet from a roof at this
level in a light well or areaway. This is multi
plied by 40 pounds per square foot, like the regular

roof loads, and added to the area 99 multiplied by
75 pounds per square foot, giving 9, 8, that is 9,800

pounds.
Fig. 4 shows the final summary for column 2.

The column number is shown in the first column,

throughout the country. The
system used here is according

to the Boston building laws. The live load for the
roof is not allowed to be included in the live loads
to be reduced and is, for convenience of tabulation,
included in the column of dead floor loads as noted
by the asterisk.

The fourth vertical column contains the per cent
of live load used in each case and this multiplied by
the partial summaries in the third column gives the
reduced live load in the fifth column. The dead
floor is figured on a sheet corresponding and similar
to Fig. 3 and is transferred to the sixth column.
The wall loads are transferred from the wall load
summary (Fig. 2) to the seventh column and the
column metal and covering (C. M. 8: C.) is entered
in the eighth column of the tabulation. By column
metal and covering is meant the weight of the steel

column itself and the firepr'oof covering and plaster
around it. In a 12-story building this will average

about 2,000 pounds per story so that if this is used

as in the present example we are on the safe side in
the upper stories and about right in lower stories.

In figuring the wall loads we figured from center
to center of columns. In so doing, at the corners
of the building we omitted a small bit of wall at the
extreme corner. This can be readily computed
and added to the C. M. & C. of these corner col
umns. It usually about doubles the C. M. & C. for
these columns.

The items in each column are added up at each
floor, these totals being placed below the horizontal
lines, and the totals, beginning with the reduced
live load, are added up crosswise and entered in the
ninth vertical column. An adding machine proves
very convenient on these sheets to use after the
entries have all been made and the live loads re
duced. The tenth column shows the story for
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which each total load in the ninth column applies.
The eleventh column shows the unsupported length
of each column in each story and is usually about
1 foot less than the story height. The twelfth and
last column contains the section required, taken
from the standard sheet of tables which we will
now describe.

As we noted in the May FORUM, different build
ing laws use different column formulae. The
formula used in this table is that most commonly
used, that is 16,000-70 l/r. The maximum stress

per square inch in this table is 14,000 pounds per
square inch and the maximum l/r is 120. Various
cities which use this formula vary these two limits.
Excepting for these variations in limits this formula
is used by the American Railway Engineering As
sociation and the cities of New York, Chicago, St.
Louis, Detroit and Seattle.

This table shows the allowable load in thous
ands of pounds for lengths varying by 1 foot for
differing sections varying in area by small amounts.
In order that the diflerent portions of the column

may be of equal strength the thicknesses of metal
in any one section are made nearly equal. While
the thick webs are not economical this is considered
good engineering practice and some specifications
require it.

Many oflices have very little system in keeping
their calculations, and while there may be others
which are quite as good as that described in this
and the preceding article, the author feels that this
sy stem has great advantages over the practice
common in many offices. For instance, the build
ing from which this data

was taken had 229 pages of
calculations on paper 8% x

11. The sheets having the 2

beam calculations had 3 or
4 beams per sheet. The
calculations were made in
368 working hours which
included 101 hours for the
author, chiefly in super
vision and consultation with
the client. This also in

cluded the time of a stenog

rapher in making a copy of
all of the sheets. The floor

was a concrete slab on steel

beams and columns. Draft
ing was not included in this
time. The work was done
by 5 men besides the author
and their stenographer.
Neither the men nor the

stenographer knew anything
about the system and no

one but the author worked

any time excepting even

ings, Saturday afternoons

and Sundays. Not includ
ing the time on preliminary

'
ing may be expressed by a bending moment.

consultation with the client and the days at the last

in making the copy of the calculations, the work
extended over 11 days. This will serve to give an

idea as to what should be expected from a system

of this kind when the work is a rush job.
In addition to the direct loading of columns

there is often an eccentric loading. This may be

caused by a load being applied off the center of the

column or by wind stresses. In any case this load
The

resultant stress in the column is equal to the mo

ment in inch-pounds divided by the sectional modu

lus of the column section. In this form it is awk
ward to design the column section as the method

would not be direct, but by changing the arrange

ment of the formula we may obtain an expression

from which we can get the required area by a

direct method. This formula for the required area

would be:

where M is the moment in inch-pounds, y the dis

tance from the neutral axis to the most stressed

point of the column section, r the radius of gyration
of the column, P the direct load on the column, f
the allowable fiber stress and A the required area

of the section. When the type of column has been

decided upon it is quite easy to get the value of {-2
near enough as it varies but little for different

areas of the same type of column, and this can be
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multiplied by the moment in inch-pounds and added

to the direct load. givingthe numerator of the frac

tion which is the equivalent direct loading. In some

cases it is desirable to use a higher allowable stress

for eccentric loading than for direct loading alone.

It might be proper to use 16,000 pounds per square
inch the same as for the extreme fiber stress in beams.

If this were so, we can divide this equivalent direct

load by the higher allowable stress, and also divide
the direct loading by the usual allowable stress and

use the greatest result for the required area. When
the designer does not consider it prudent to use a

greater allowable stress he may look up the required
section directly in the design table (Fig. 5) already
used in this article, using the equivalent direct load.

In computing eccentric loads it should be noted

that they are not cumulative, one story below an
other as a rule, as the beams framing into the col
umn at the two floors can form a resisting couple
sufficient to take care of the eccentricity above. It
should also be noted that even what may appear to
be an eccentric load at one floor may be amply re
sisted by a beam framing into the column at that
floor. This moment of resistance is usually equal to
the value of the rivets in the top or bottom angles
multiplied by the depth of the beam, or in the case

of a web connection, to the resistance in tension of
the heads of the rivets. As has been already noted,
the author prefers a column connection for a beam

consisting of a seat and top angle to a web connec
tion, one of the reasons being here apparent that
the value of the rivets in shear is more reliable than
tension on the heads. Of course the resistance of the
angles to bending has to be taken into account as
well as the value of the rivets.

Columns for tall buildings are usually made in
2-story lengths, planed at each end. The upper end
of each column is placed about 1% feet above the
floor line to allow splice plates to be placed on the
flanges of the column below. These extend about
1}/2 feet above the top of the column, with open
holes to be riveted in the field to the column above.
For medium sized columns these plates can be
made % inch thick and about 3 feet long, each
containing about 8 shop and 8 field rivets. Some
designers add a plate on each side of the web with
3 or 4 shop rivets and the same number of field
rivets. While this adds to the rigidity of the splice,
the author would not consider it necessary unless
it were in columns having web plates of great size.

Copyright. 1921.by CharlesL. Shedd.C.E.
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Modern Floor Coverings
PART II

By E. 1-1.HOWARD

N considering the question of floor coverings itI is well to realize fully the tremendous advance
made in linoleum and cork carpeting. Some of

the English manufacturers, prior to the war, made
an inlaid linoleum which was an exceedingly good
counterpart of terrazzo. The gloss in the marble

chips appeared to advantage, as well as the duller
color of the cement. This material was particularly
satisfactory where large areas could be covered
without the need of any paneling, but there are
many instances where this linoleum was used with
a panel and border composition which was very
effective.

Many times in office buildings and places where
the floors receive hard usage, it has developed that
the linoleum has had excessive wear in some partic
ular place, for example, before a door. If the lino
leum in such a place is a plain color the only method
of repair is either to patch the linoleum or to take
up a full width and lay a new piece. This necessi
tates the waste of considerable good material and
sometimes it is difficult to get the shade necessary
to match the adjoining work. However, if the
architect selects a pattern linoleum, it can easily be

repaired, if worn, without any great expense.
. Another interesting fact regarding linoleum is

the statement made by an eminent biologist that
it is “bacteria proof"; in fact he maintains that the

presence of linseed oil in the linoleum has a distinct
tendency towards disinfecting the room in which it
is laid. Tests have been made which show that
germs cannot live or propagate on linoleum. As a

floor covering for hospitals it is exceedingly useful.
There are infinite variety and possibilities in the

use of linoleum, and so it is with cork carpeting,

which, as has been previously noted, has a much

softer surface and texture than linoleum, and it is

often used in work of a character diflerent from
that to which linoleum is adapted. Cork carpeting,
for example, can be used with a large field and with
a narrow border around it

,

such as one frequently
finds in two-tone rugs. This gives a pleasing ap

pearance and also satisfactory service.
No consideration of floor covering would be com

plete without a consideration of cork tile. This is of
the same general composition as the “cork carpet"
excepting that cork shavings are used and are

formed into tiles under high pressure. As a result,

the density of the tile is even greater than that of
linoleum and still there is no appreciable loss of
resilience. This material, in addition to being
available in almost any color, shape, size or design,
can be used in a wide variety of patterns, making it

a material of considerable merit. The tile is im

pervious to almost any substance except grease,
and is readily cleaned. As a floor covering its use is

not limited to any certain character of work, but

is adapted to almost any situation where a clean,

sanitary, noiseless floor is desired. The illustration
on the next page shows an effective installation of
contrasting colors.

Linoleum and cork carpet have both been fre

quently used as covering for stair treads and are

found very satisfactory for this purpose. Neither
material offers a slippery surface under any condi
tions, and with a metal nosing or a safety tread at
the edges the linoleum is protected from wear at its
weakest point. Under certain conditions these same
materials may be used for the risers as well as for
the treads, sometimes improving the appearance.

An Indication of the Range of Patterns Available in Linoleum
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Cork Tile Floor in a Boston Tea Room
Blackall,Clapp6:Whittemore,Architects

Cork tile seems to be better adapted to special

forms of construction than the other carpetings. It
may be moulded into special shapes, such as sani

tary bases, and in stair construction may form a

cove between tread and riser. With this material

also a nosing must be used in order to protect the

edges from damage. Cork tile requires a slightly
different floor preparation from the carpeting. If
placed on concrete the surface should be smooth

troweled. If placed on wood there should be a rea

sonably smooth surface and over this a layer of

waterproof paper or felt. It is essential that cork
tile be laid under such conditions that it will not
be exposed to dampness from below.

As yet nothing has been said relative to rubber

tile and similar materials. Rubber tile was origi
nally an interlocking tile type, in which each piece

was laid individually on the floor. Now this same

composition is‘ put together in sheet form, and can

be arranged with border and field as desired. Some

times burlap is used to hold the material together so

it will not be damaged in either transit or laying. It
also forms a key between the composition and the

floor to which it adheres. Rubber tile has an al

most limitless range of color, composition and pat
tern; it is practically noiseless on the floors and is

a soft but durable and almost waterproof medium.

Another type of floor covering is the synthetic
rubber, in which a variety of colors may be had.

For example, a very good representation of Siena

marble, black and gold and gray with a black vein,

may be obtained. This is true also with terra cotta,

white and black. In appearance this material de

parts radically from other floor coverings on ac

count of its mottlings, grainings and colorings.

There is a large variety of

plain colors as well as the

variegated surfaces. The col

oring is carried throughout
the entire thickness of the

material, so that in event of

wear the coloring is not de

stroyed. The characteristics
of this type of floor covering
are similar in every respect

to those of rubber. It is soft
and comfortable to walk upon
and is noiseless and like a

rubber surface it is hard
enough to be impervious to

liquids and stains.

In all the types of floor
coverings that have been

mentioned so far, the main
tenance costs are negligible.
Damp mopping or wiping up
the floor is quite sufficient to
restore it to a clean appear
ance and scrubbing is seldom

necessary. Linoleum and car

peting are sometimes stained
or painted. but this is not

necessary with the rubber or synthetic flooring.
In discussing composition flooring one must al

ways have in mind that some floors have a close
similarity to concrete. Still, this analogy is rather
remote because the surface is not so hard but still
is dustproof and durable and is made of various
materials. One of the basic compounds is magne
site, which adds the characteristic of an inert ma
terial. It is not susceptible to swelling or shrink
ing and when once in place is always in place as

long as the under material remains unmovable.
This material is put down in a plastic mass and can

be carried up on the walls to form a dado, base,
panels or any pattern.

In preparing the under floor for this sort of work
it must be borne in mind that it can be laid on con
crete or wood or practically on any surface with the
assurance that it will properly adhere. When it is
laid on wood a fine mesh wire on expanded metal is
tacked down to act as a binder to hold the material
together and to the floor. With concrete this is not
necessary. In preparing a floor for linoleum or for
cork carpeting where concrete is the basis to which
the material is to be applied, the concrete should
not have a smooth-troweled finish. The floor
should be reasonably level and smooth, but if the
concrete is a little rough it forms a better key for
adhesion. However, when the composition is ap
plied to a wood floor, the floor should be smooth, as
otherwise the roughness is likely to show through
the linoleum and the wear will be the greatest in the
uneven places. VVith so great a variety of floor
coverings available the architect will be able to
make a selection which will satisfy every require
ment of service and add an appearance of dignity.



MINOR ARCHITECTURE
EXEMPLIFIED IN MODERATE COST BUILDINGS

Small Store and Apartment Groups
R various reasons the archi

Fiotectural
improvement which

is so marked in the designing

of the small house, the usual

apartment building or the average
business structure, does not seem

to have been extended to the de

signing of small store buildings or

those structures containing stores

and living apartments which are

often built in suburban sections or

in certain residence quarters in

cities. Such commissions are sel

dom of a size sufficient to make

them attractive to architects or to

render them the subject of great
effort, and in most instances the

amounts which the owners are will
ing to expend are such that only

Dl>oESCR>I!II 0
CLOSET

COUNTER;

the barest fundamentals may be
had; there is rarely opportunity
for the expenditure of more than
the amount necessary for securing
the minimum of building for which
there may be obtained the maxi
mum of return.

In many instances such struct
ures do much to either make or
mar their surroundings, and it
often happens that the architect
into whose ofiice is brought what
may at first seem to be a rather for
lorn hope is able to point out to the

prospective owner certain possi
bilities which lie within reach, and
thus there is brought about an en
largement of the project which may
result in its being something more

Chemist’s Shop for Coombs Real Estate Trust, Boston, Mass.
DanaSomes,Architect
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than a dreary combination of utility and ugliness.
In almost every village there is a demand for living
quarters which may occupy one or two upper floors,

or else such floors may be utilized for oflices, thus

increasing the possible revenue to a point which
would warrant the building of a structure vastly
different from that which the owner originally had
in mind.

Much depends upon the encouragement which

the architect holds out and upon the degree of int
erest which he feels in the undertaking, and con

sequently in the attention which he gives to the

design. That the design counts for much is proved
in the case of the small shop building illustrated
upon page 65. The structure is but one story in

height because of the extremely small depth of the

property and the necessity of affording light to the

rear windows of apartments built just back of the

store and fronting another street. In this instance

the owner, with as much enthusiasm and interest

as the architect, tried to embody in this modest

facade something of the architectural feeling of
Beacon Hill, in Boston, at the foot of which it is
located, and the financial value of a distinctive
exterior was evident in the number of applications
for rental long before the building was completed.

The three-story structure illustrated upon this

page is on a corner in a New York suburb and the

very prominence of its location necessitated a suit
ably dignified architectural treatment. The lower

floor, as will be seen from the plans, is divided into
a number of stores which accommodate most of the
business activities of the village, while the two floors
above contain 14 apartments of six rooms and bath.
Each tier of apartments has its own front and ser
vice entrances and dumb waiter and the different
tiers are separated by brick fire walls.

The business and residence structures shown in
two other illustrations suggest other variations in
the broad range of possibilities which such buildings
present and prove anew that these buildings need
not necessarily assume the stereotyped appearance
which is usually given them. One of the buildings
is a detail in a village which has grown up about a

large manufacturing plant and is one of a group of
structures, designed and planned with more than
ordinary care, which serve to house the firm's opera
tives. Much of the interest of this building lies in
the use of the colors—dull blue and burnt orange

which are used for exterior trim and upon the
sign board before the “community shops." The other
example of the store and residence group illustrates
a method of treatment which would be suitable al
most anywhere and the plan, which shows well
arranged stores and studio apartments with baths
and kitchenettes above, may suggest a form for a

village development which would be advantageouz=
from an economic standpoint besides forming a
decidedly valuable architectural asset to any com
munity in which it might be placed.

Village Stores, Great Neck, Long Island, N. Y.
JamesW. O'Connor,Architect



Details of Early Southern Architecture

INTERIORS OF SHIRLEY, JAMES RIVER, VIRGINIA

MEASURED DRAWINGS BY GODDARD M. WHITE

HE woodwork of old

colonial houses in the
south, and particular

ly the interior trim, is often
surprisingly luxurious and
of a somewhat heavier and

bolder scale than similar
woodwork of the corres

ponding period farther
north, where a colder cli
mate necessitated smaller
rooms, involving a treat
ment generally simpler and
more restrained. Some
times, it is true, the south
ern woodwork exhibits the
shortcomings which are apt
to accompany the excellent
qualities it possesses—an
exaggerated scale, or an
excess of lavishness of design—but in the main the

trim of old houses in Maryland or Virginia affords
an excellent basis of study.

Shirley, one of the most famous of the Virginia
plantation houses, presents a plan which is unusual
in that instead of possessing the customary hall at

the center, the hall is placed at one corner of the
building and made of considerable size to accommo
date the important stairway which is the most
striking detail of the building. VVhile the trim of

Drawing Room Doorway

all the most important
rooms is [‘,comparatively
rich and sumptuous, the
stairway claims the chief
attention of the student,

owing partly to the unusual

construction of the upper
run which is entirely apart
from the wall, as may be
seen from one of these il
lustrations, and partly to

the interest of its design
and the excellence of its
proportions. A stairway
of the colonial type much
over 4 feet wide is not
pleasing because the hand
rail, to appear in propor

high. The eminent English
architect, Peter Nicholson (1765-1844), records
the fact that a handrail should be 33 inches above

the center of the step. The stairs at Shirley are
4 feet wide and the rail is a fraction over 31 inches

high, not far from Nicholson's specification and
giving excellent proportions. The depth of the

tread is 12 inches and height of risers 6% inches.

Almost as interesting as the stairway is the
drawing room door, of correct proportions, without
which the colonial atmosphere is not present.

Details of Stairway and Door at Shirley

tion, must be impractically '
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Quantity Surveying; a Definite

ARCHITECTURAL FORUM announcement was

made of recommendations regarding the use

of quantity surveys made by a joint committee

consisting of members of The American Institute
of Architects, The Associated General Contractors
of America and The Engineering Council. Details
from a preliminary draft of the report of this com

mittee were given. Briefly, the use of a quantity
survey in connection with a building project was

highly recommended. It is quite apparent, there
fore, that this action will serve to increase the int
erest in quantity surveying, which has been

growing rapidly in this country during the past
few years.

Such a survey, in itself, is merely an accurate

record of quantities, carefully taken from the plans

and specifications on which the contract is to be

let. In some instances, where the architect's or
ganization includes men capable of doing this work,
a quantity survey may be prepared in the archi

tect’s office. As a rule, however, the services of
organizations which specialize in quantity sur

veying are engaged, and payment is made at a cost

varying from one-fourth of 1 per cent to 1 per cent

of the total estimated cost of the project.
From the report made by the joint committee,

already referred to, one section may be quoted:
HThe cost to owners of preparing bids by ex

isting methods, which make necessary wasteful
duplication in estimating quantities by several
bidders, is known to be much greater than the cost

of preparing bids based on a quantity survey fur
nished by the owner, and therefore such existing
methods are condemned and should be discon

tinued."
This leads to consideration of the various ways in

which the quantity survey may be used by an

architect:
1. The survey may be issued to bidders under a

general contract and used by them as a check

on their own estimates. In this way the
architect protects the owner and deals fairly
with contractors who are placed in a position
to bid without introducing the element of
cost where each must take off his own quan
tities, or the element of risk resulting from an
error in figuring quantities—an item for
which some allowance is usually made in the
contractor's figures. Evidently under this
system a closer bid may be obtained.

IN
the Service Section of the June issue of THE

C. Stanl_cyTaylor. dlssoczttte Editor

Element in Architectural Practice

2. The survey may be kept in the architect's
office and used for the purpose of checking up

quantities with bidders who may be receiving
consideration, before the contract is finally
signed.

3. The survey may be made an actual part of the

contract in which the contractor bids definitely
on the basis of quantities given in the survey.

4. The survey may be made the required uniform
basis for all bidders, specifying that the suc

cessful bidder will be given opportunity to

verify the survey, and that if he proves errors

in the survey may revise his bid correspond

ingly before signing a contract, or within a

limited period of time. This method insures

that all bidders are figuring on the same basis

and makes it possible for them to submit
figures more quickly if desired and at less

overhead cost since they are not called upon
to figure actual quantities on the job until the

contract has been awarded.

It is quite evident that usually, when awarding a

contract, reliance is placed on comparison of bids
taken and of past performances by those contract
ors who may be under favorable consideration. In
many instances these bids do not reflect the true

requirements of the work, as various safety ele

ments have been introduced. In many cases, also,

bids are made under a loose system of figuring
which is largely guesswork on the part of the con
tractor. In these days when it is so important to
be certain of the cost and to develop the lowest

possible cost figures compatible with the require
ments of the work, the quantity survey offers a
method of eliminating waste due to errors in esti
mating and duplication of effort.

Undoubtedly the average general contractor
who has not given careful study to this question of
using the quantity survey will be inclined to con
demn it. Many contractors in the past have
shown that they prefer to gamble on quantities or
to trust to a favorable interpretation of plans
rather than reduce these elements to a sound, busi
nesslike basis of fact, assuming definite obliga
tions based on definite requirements. Further
consideration of the matter, however, seems to

have convinced many contractors that operating
under a quantity survey is a desirable condition.
In this way competition for a contract is made
much more businesslike as the foolishly low bidder
is eliminated as well as the “safety first" bidder.
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who puts in a figure far too high. This leaves an

open field for the contractor who seriously wants
the contract and is willing to estimate fairly and

carefully in order to get it.
The quantity survey has other elements of value

from the architect's viewpoint. It can easily be

understood that with a quantity survey the pre

liminary estimates will not be based on excessive

quantities. In many instances figures received

from contractors have been based on much higher

estimates of quantities than have been necessary,
in turn affecting the total estimated costs to such

an extent that owners have been unwilling to go

ahead with the projects. If the figures had been

developed correctly, on the basis of the quantity
survey, such overesti mating of cost would have been

eliminated and sound figures presented, which
would have proved acceptable from the owners’

viewpoint. Again, the quantity survey is of dis
tinct value in checking up the architect's plans

and specifications. It constitutes a practical test

and service to eliminate any errors in plan or spec

ification. The quantity survey is of particular
value where an architect is operating under a sep

arate contract method, as it serves to eliminate all
guesswork in the various trades or group of trades

to which may be given the separate contracts and

separate quantity surveys. This naturally means

no overlapping of contracts and no omissions.

The architect who has his work laid out in this
manner and is possessed of definite quantity figures
for his separate contracts is usually in a far better

position to execute a building project than the

average general contractor whose bid has been

based partially on guesswork.
We are told by one quantity surveying organiza

tion that on some contracts they have called to the

attention of the architects over 100 items that were

not definitely covered or which were palpably in

error. Instances of this sort have included dis

crepancies between plan notes and 34-inch detail,

such as a 4-inch slab noted on plan but shown as 5

inches on section. Drawings have been submitted
showing walls without foundations. Indefinite
ness as to the extent of work of different kinds has

raised such questions as where granite stops and
limestone begins, the line between marble and tile,

and other similar details. In many instances work
is specified under several trades which might easily
result in several payments being made for the same
work. In one case which came to our attention
copper louvres were specified under carpentry,
sheet metal and miscellaneous items. Again, it
was found that a contractor figuring on a plastering
contract gave figures from 10 to 15 per cent too

high, due to loose averaging methods of estimating.
Framing lumber bills have been found as much as
10 per cent too high. On one intricate cut stone
contract the architect had been told by prospective
contractors that there were 30,000 cubic feet of
stone. A carefully prepared survey, however, de

veloped the fact that the work required only a little

over 20,000 cubic feet—an excess of 50 per cent.
At a time when it is necessary to get a quick bid

on a building project many an architect has found
the quantity survey of value, as it served to check
up with the bidders rapidly in order to close the
contract. In one instance, after the figures in such
a survey were turned over to the bidders they in
turn went over their quantities and reduced their
bids substantially, saving several times the cost
of the survey. Another interesting instance was
in connection with a large interior trim contract.
What looked like a foolishly low bid on this item
was investigated and accepted, the architect real
izing that the figures of the quantity survey had
been made known to the bidder. Ordinarily no as
surances on the part of the bidder would have made
the architect feel safe in accepting such a figure.
He probably would have discarded the bid without
considering it, when as a matter of fact, owing to
having special stocks of material on hand, the bid
der was able to submit an unusually reasonable

figure.
These are times when an architect must employ

every legitimate means to be certain of the ac
curacy of estimate and contract figures. In many
cases the accurate knowledge developed by the
quantity survey may serve as a means to insure the
immediate carrying out of a project which other
wise might be postponed. The quantity survey
is also a form of insurance which may serve to
greatly decrease the chances of receiving bids
which are too low for the contractor to carry out
successfully. Experience has shown that even
though the contractor may be financially able to
stand a loss resulting from mistakes in his quantity
estimates, he does not do so cheerfully and the con
sequent delay and dissatisfaction have their direct
effect upon the owner's opinion of the services of the
architect, even though he is not directly to blame.

In other recent articles in this section of THE
ARCHITECTURAL FORUM we have from time to time
pointed out the advisability of securing a large
number of sub-contract figures in order that a

greater range of selection of contractors may be
available; through this medium it is possible to
obtain lower figures than in the case where a lim
ited number of sub-contractors are asked to bid
on a contract. This may be greatly expedited by
the quantity survey, as ordinarily in many instances
sub-contractors will put in bids largely on guess
work, adding a large percentage as a factor of
safety. This is often because the sub-contractor
is unable or unwilling to figure quantities with care.
Naturally, if the quantities are provided for him he
is in a position to make a quick and safe estimate
which he will be inclined to do under these cir
cumstances. This elimination of the vague “safe
ty" factor in bidding is particularly to be desired.

If information is desired on specific points rela
tive to this subject of quantity surveying the Ser
vice Department of THE ARCHITECTURAL FORUM
will be glad to supply the required data.



A Texas Residential Development

HE residence project
which is here described
brings out in an inter

esting manner the point that
sometimes there may be co
operation between prospect
ive home builders without de
veloping the property upon
what is ordinarily known as a
co-operative basis.

Early in 1920, J. W. North
rop, ]r., an architect, of Hous
ton, Texas, suggested to a

group of his clients, who
wished to build homes at.
about the same time, that
they unite in purchasing an

entire city block, approxi
mately 250 x 240. This block
was selected by the architect
and laid out in accordance

with the plan which is illus
trated here. The plot of land
was divided to accommodate
seven dwellings, grouped
around a private driveway
and developed in such a man
ner as to form a modern resi
dential unit. It was found
that owing to a great increase
in automobile traffic the city streets adjoining this
property were objectionable because of the noise

J. W. NORTHROP, ]R., ARCHITECT

PLOT PLAN OF‘R;lISlD1Nl'lALDIVIIDPIVLENT
A1’HOUSTON TEXAS
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who were interested in build
ing upon this property. No
company was formed to pur
chase the land, but each of the

four furnished one-fourth of
the cost of the equity in order
to acquire the entire block.
The land was then plotted
into seven building sites, as

shown upon the plot plan.
Four of these were selected by
the new owners, leaving three

sites to be sold ultimately to

others who might wish to join
the colony. Three individuals
who wished to build their
homes immediately then paid
off their proportions of the

blanket mortgage on the land

in order to clear their own
lots, leaving only a first mort
gage on the sites not to be

built upon at once. Under the

Texas homestead laws it is

diflicult to obtain building
loans, as they are known in

the north, and for this reason

there was no definite financial
problem as the three owners

arranged to invest suflicient
money to pay for the houses as they developed.

The project of building these three houses was
and dust. For this reason the houses are arranged placed entirely in the hands of the architect. Under
to back upon the city thoroughfares, and garages
and servants’ quarters face
these streets which are used
only for service and deliver
ies, but owing to the design
ing of the buildings and the
careful placing of the gar
ages this has not resulted in
detriment to surrounding
property. The method of
laying out this space is int
eresting and attractive. The
first result of co-operation
on the part of the future
home owners was found in
the possibility thus pro
vided of taking a large tract
of land and arranging it
more attractively and con
veniently for those who
planned their homes here.

The details of arrange
ment and financing are of in

terest. There were four clients

his supervision separate contracts were let for the

View from Entrance Showing Grouping of Houses
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development of the land. including grading, curbs
and gutters, and the necessary extension of sewer
and water lines to the building sites. A central con
crete drive and driveway returns were laid and
brick and stone piers were erected at the entrance
to the block. The cost of these improvements was
divided pro rata among the seven building sites into

which the original block was divided. Separate
plans and specifications were made for each of the
three houses erected, and competitive bids were
taken on each so that a separate contract was let to
the lowest reliable bidder for each house.

It was found that the method as thus outlined
gave each owner complete freedom in developing
his own residential property. There were placed

House of Dr. W. Slaughter, Houston, Texas

necessary restrictions on the building sites which
served to secure for each a maximum supply of light
and air and lawn space and which guaranteed to the
group of home owners a further growth quite dif
ferent from that of the average speculative devel
opment in which buildings are placed too closely to
gether or designed so that there is no unity of mass.

It is interesting to note, from the financialviewpoint,
that after the block improvements were made and
all costs had been charged against each building site,
it was found that the cost (approximately 40 cents
per cubic foot) was about one-fifth less than the
asking price of similar improved adjoining prop
erty. It would seem that the business details of
this transaction were handled in an excellent man

House of P. B. Miller, Esq., Houston, Texas

J. W. Northrop,]r., Architect

FirstandSecondFloorPlans
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ner by the architect, who conceived the plan, se

lected the land, and finally sold the idea to a group

of prospective clients. Undoubtedly there has been

a considerable saving upon all the details of this
operation and the cost to the original owners will
be reduced by the selling of the plots not already
built upon.

Architecturally these dwellings indicate definitely
the increasing interest in colonial design in resi

dential construction and its constantly widening
influence. The value of simple lines, studied mass

effects and arrangement of exterior openings is

always definite where such designs are carefully
developed by the architect. In this instance ‘the

architect’s problem was complicated by climatic
conditions—in fact this operation probably repre

sents one of very few successful attempts to adapt
early American architecture to the peculiar climatic
conditions of this section of the country, where a

room not exposed to the prevailing southeast breeze

is of little practical use in summer. It was neces

sary, therefore, to employ larger and more numerous

exterior openings than would be necessary in build
ings in the north and east. Careful provision also

must be made to secure cross drafts. There were de

tails of planning employed by the architect to solve

exposure and air circulation problems, as will be

noted in the floor diagrams, such as the provision
of smaller or ell-shaped wings, together with careful

orientation. For the exteriors of these houses a local

rough surfaced face brick was employed, using
shades of red and gray laid with light gray mortar,
the joints being flush with the face of the brick.
For one of the houses a deep red face brick of very
rough texture laid in white mortar was used. Roofs
are of green slate or of cedar shingles stained a soft

gray-green. Three-coat plaster on metal lath was

used for the inner walls throughout; rough sand fin

ish was employed and a final coat was tinted by

‘5L!I'élNO H3 9000):,
I roman

FirstandSecondFloorPlan:

Detail of Entrance to Henderson House

using a small amount of mineral pigment which

provided finishes in gray and tan without the use of

paint. A complete electrical installation in each of

the three houses includes electrical heating, water

heating system and electrical kitchen range. An
other house under construction has an interior fin

ish with canvas and paper on shiplap. The roof is of
green slate shingles, and gas is used for range and

automatic water heater. A hot water heating sys

tem is provided in this house. The costs of these

houses averaged from 46 to 52 cents per cubic foot,

varying according to specifications.

House of W. C. Averill, _]r.,Houston, Texas

J. W. Northrop,Jr., Architect



ED ITO RIAL COMMENT
WHAT OF THE INDIVIDUAL ARCHITECT?

ONE
of the outstanding developments in the

economic progress of the past few years is

the movement toward co-operative effort.
This has already attained such proportions in the

business world that it has changed entirely some of
the basic principles of business. Whole groups of

producers, distributors and even retail dealers

are associated for greater economic advantage;
information of various kinds is freely exchanged

among the members, on the theory that the ulti
mate benefit to the groups and to the individuals
comprising them will result in putting the smaller

elements in possession of the experience and knowl
edge of the larger and more powerful. Business

has prospered under these new conditions, and it
would naturally follow that associated effort is

largely responsible. That there are dangers in

such a course is obvious. Investigations in the

field of building material supply alone have uncov
ered the ease with which the power offered by such

combinations can be applied to selfish advantage

through the elimination of competition, curtail
ment of production and other means designed to

increase profits.
The architectural profession is not without a

share in this modern tendency, and since several

instances in various sections of the country have

appeared it may be worth while to analyze their
possible effect on the practice of architecture and

the promotion of the art. The most recent activ
ity of this nature to come to our attention is the

Allied Architects’ Association of Los Angeles. This
Association was organized in the first week of
July, 1921, with the purpose of providing the

municipal, county, state and national governments

with the group services of a number of architects

in the designing of public buildings. It is the

theory of this Association that its members can

submerge their individual interests and collectively
offer the civil authorities an opportunity of secur

ing the highest quality of architecture in public
buildings and at no greater cost than would be in

curred in the employment of an individual archi

tect. The Association is prepared to design and

execute work of a public nature and will maintain
the necessary offices and organization, entirely apart
from the offices of its members and from their prac

tice as individuals.
Upon an examination of the plan, from such

reports as have reached us, it seems only fair to

say that while the excellent intentions of the pro

ponents of the idea are entirely praiseworthy, it is

difficult to see in its operation—even under the

most favorable conditions——any reasonable basis

for hope for either a higher development of archi

tecture or better service to the various forms of
civil government to which the services of the Asso
ciation are offered. Architecture is one of the
most individualistic of the arts and it is hard to
understand how it could be successfully carried on

by following the “merger" methods which might
be entirely successful in many forms of commer
cial effort. One could name scarcely a single ex

ample of highly successful architecture which is

not the visible, tangible expression of the genius

and daring of some individual architect, or which
could have assumed its present form if worked out
under a plan which would divide the responsibil
ity among 30 or more. It would be quite as reason

able to expect a masterpiece of painting or sculpt
ure from an effort in which a score or more artists
were called into co-operation, each to have a voice
in the determination of the result; the outcome
would probably be a compromise, which would not
represent the ideas or personality of a single
individual.

There are other reasons why the plan, as we

understand it
,

seems to be an unwise venture;
among them might be mentioned its effect upon
architects as a body-—excepting those belonging
to the Association—and upon the public at large.
Discouraging indeed to the rank and file of the
architectural profession must be a gathering into
an exclusive body of many of the leading archi
tects of any locality, which might well attract to
itself any national, state or municipal commis
sions available, to the total exclusion of architects
outside the body. There has been considerable
expression among architects of a desire to claim a
position in the community which would be a log
ical and fitting expression of the importance of
the profession. This position, we feel, is amply

deserved and if seriously and confidently claimed

it will be readily concededI but we doubt very
much if the profession's claims, in the eye of the
public, will be greatly strengthened by any such
association of effort as is here put forth. The gen
eral public has formed its idea of what architecture
stands for and this opinion will only be weakened
and confused by any unwise move which would
render vague or obscure its functions as generally
understood.

Not that we undervalue or deprecate any form
of practical co-operation. We are convinced more
and more that this is the time when co-operation
in every worthy form should be encouraged, em
ployed and emphasized; nevertheless, we feel that
there are some departments of effort, such as
architecture, in which co-operation in unusual
forms is hardly practicable, and among these forms.
we fear, must be classed the effort which has been
considered here.
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First American Flag on French Front
CARRIED BY AMERICAN ARCHITECTURAL STUDENTS

those leaving Paris to enter training and prepare

to go to the front, was a group of American
students who had been studying architecture at

L’Ecole des Beaux Arts. Forced by their devotion

to Liberty and to France, these men had enlisted

in the Second Division of the Foreign Legion and

as they marched through the streets of Paris above

their heads floated an American flag which had been

presented to them by a group of American women.

They carried this flag with them to their first camp

in Rouen and, when Rouen was menaced by the

enemy, on to Toulouse. Returning from Toulouse
to Paris on their way to the front they spread their
flag on the side of the cattle car which carried them.

After arriving at the front they were not allowed

to display the flag of a neutral country but they

always honored it and protected it and when they
went over the top some one of them always carried

it wrapped around his body.

Finally the time came when the United States

took its place in the war. The little group of
American volunteers was scattered; three were

dead, one seriously wounded, one a prisoner in

Germany. One of the survivors sent the flag to the

Rector of the American Church in Paris, calling

IN
the turbulent days of August, 1914, among

upon him to offer it to the French government as

the first American flag on the French front..
The day for the presentation of the flag was set

for the Fourth of July, 1917. The first detachment

of American troops to arrive in Paris took part in

the ceremony which occurred in the Cour d’Hon
neur de l'Hotel des Invalides. The day was

cloudy and delightfully cool. The balconies were

filled and the walls of the old building, which had

already seen so many glorious spectacles, formed a

remarkable background. All was arranged by the
Military Governor of Paris and his staff, with
perfect taste. In the center of the court stood the

French President, the Minister of War, Marshal

Joffre and other well known Frenchmen, surround

ing the American Ambassador and General Pershing.

Before them were ranged three groups of flag

bearers. The American band played, followed by

the French band. Then the American troops ad
vanced, marching with their swaggering, rolling
gait, a little like that of a sailor. They were spick
and span and evidently husky.

Then came the old territorials, muddy, in their
faded uniforms. How dear they were to the
Parisians, Frenchmen and foreigners, and how
these old poilus were applauded, and how proud
Paris was of them when they took their place,
marching with the same quick, confident step they
had in August, 1914! The American band played
the “Marseillaise." The French band played the
“Star Spangled Banner." Then General Pershing
was presented with a girdon by the descendants
of the soldiers uho fought with Washington and
Lafayette in- the American revolution, and also
with a banner made by the women of Puy.

Then came the moment for honoring these men
of the Foreign Legion. The great American army
had taken their place. The pioneers of Liberty
could retire. The Rector of the American Church
in Paris came forward, accompanied by Charles
Carroll carrying the flag. The Rector spoke first
to General Pershing, saying that this flag was

being proudly given to the French by the men
who were the pioneers of the American forces, now
that it would be replaced by the new banner of
his army. He confided to the General the finish
ing of the task so bravely started. Then the
Rector turned to the noble veteran, General Niox,
and presented the flag, saying that it was the
prophet of the coming of America to the place
where she was in spirit from the first.

In the heart of Paris, which is the heart of France,

rests the first American flag which was carried on
the French front in the great war. It is surrounded,

protected by stone walls, stones unconscious of
this honor—but the memory of those who carried
this flag where it received its first baptism of blood,

will be guarded in the hearts of us all, American
and French, and will remain forever.

For thesenotesweare indebtedto Rev. Dr. S. N. Watson.Rectorof the
American Church in Paris for ten years,including the periodof the war.
Dr. Watson wasin chargeof the commission organized by the French
governmentin behalfof the orphanedchildrenof Franceand wasmadea
Chevalierof theLegionof Honorat thecloseof thewar.—TheEditor.
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Some Recent Florida Sclhools
'

THE WORK OF WILLIAM B. ITTNER, CONSULTANT, AND COLLABORATING ARCHITECTS

try is a subject of importance today to local
governing bodies. Not only is there an acute

shortage of buildings because of the period of non
building during and since the war, but because the

standards of public education have been so greatly
raised and new subjects added to curricula there
are countless schools that are now inadequate and
must be replaced. We thus see large building pro
grams being undertaken involving the construction
of several schools in a community at one time.
The design of schools has become largely a specialty
with a number of
architects, and it is

becoming increasingly

frequent to effect a
working arrangement
for the execution of
a school program be

tween local architects
and a school specialist
as consulting archi
tect. The schools il
lustrated in these

pages have been de

signed under such
an arrangement and

show eminently prac
tical results.

Early in 1915 Du
val County, Florida,
voted $1,000,000 for

the construction of 9.

THE
building of schools throughout the coun
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Second Floor Plan, La Villa School

number of school buildings. The building program,
as determined by the Superintendent of Schools,

included the erection of 14 small schools in various
parts of the county, varying in sizes from 2 to 4

rooms, while in Jacksonville, besides additions to

four existing schools, there were to be four 8-room

buildings and three schools having 12, 16 and 18

rooms respectively. Fully realizing the importance
of securing economical construction and the utmost
in architectural and practical value which could be
had, the School Board selected a number of archi
tects in Jacksonville, R. A. Benjamin, Mellon C.
Greeley, Rutledge Holmes, H. J. Klutho and Mark
& Sheftall, who have been in charge of the work in

association with William B. Ittner of St. Louis as

the Board's consulting architect and school special

ist. It was agreed that the consulting architect
should supply the general data for the plans and

exteriors and the standardization of construction,
finish, heating, venti
lating and sanitation
of the different build
ings, the actual plans
and supervision being

supplied by the Jack
sonville architects.

As a guiding prin
ciple it was agreed
that all the school

buildings, large or
small, should be

planned with a view

to easy and logical en

Utllb Mb‘!OI
LUDIIOUUL

General View of La Villa School, Jacksonville, Florida

Mark GtSheftall,Architects;William B. Ittner,ConsultingArchitect
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largement, and in view. of climatic conditions it was
thought best that an open plan be adopted and that
classrooms be placed upon but one side of a corridor.
It was found to be advisable that the smaller schools
be developed as one-story structures and that larger
schools be limited in height to two stories with the
lower floors, under normal site conditions, raised
from 3 to 4 feet a'bove grade to insure dryness and
to provide sufficient room for steam mains, ducts,
etc. In order that due economy of cubic space be
observed it was decided that the width of both
main and side corridors be established at 10 feet
and that classrooms be planned for a maximum of
40 pupils, the size being uniformly 22 x 32 with
wardrobe spaces 5 feet 6 inches in width. Lighting
and ventilation for classrooms were provided by
windows placed upon only the long axes of rooms,

with smaller windows for ventilation in the inner
I3
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walls above the blackboards; outside light was
recommended, wherever possible, for the wardrobe
spaces.

A school building havin'g 8 rooms or more was
planned to include, in addition to the classrooms:

Principal’s office. \/Vood working shop.
Teachers’ rest and work School library.

rooms. General and private
Assembly room. toilet rooms.
Domestic science labo- General storeroom.

ratory.
Space for heating and mechanical plant.

Other details of planning were also systematized.
The principal's office and teachers’ rooms were ap
proximately 13 x 16 in size and were placed, in each
instance, upon the lower floor and near the main
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South Jacksonville School, Jacksonville, Florida
Mark atSheftall.Architects; WilliamB. Ittner,ConsultingArchitect
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FirstFloorPlan

entrance for convenience of administration. The
assembly rooms were really combinations of gym
nasiums, kindergartens and auditoriums and were
connected with the rooms upon the main floors
devoted to domestic science or home economics.
Each of the assembly rooms was equipped with a
small stage and provided with adequate exits. For
convenience of service the school library in each
building was placed upon the second floor, opening
directly to the main stairway and entrance.

Shop quarters were also worked out upon a

definite plan, with a large, undivided area, 24x 36,

upon the main floor, to be subdivided if necessary
by movable partitions into smaller shops. Toilet
rooms in each school were planned for both floors,

those upon the lower floor having entrances from
the playground as well as from the corridor. Since
there were no basements the boiler rooms were

planned apart from the school buildings with their

General View, Riverside School, Jacksonville, Florida
RutledgeHolmes,Architect;WiUiamB. Ittner,ConsultingArchitect
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Se:ondFloorPlan

floors somewhat below the first floor levels of the
schools.

The St. Petersburg High School, located in one
of the rapidly growing Florida communities, shows
a more ambitious architectural scheme than the

Jacksonville schools and was planned with a view
to securing a structure adapted to climatic condi
tions and adapted as well to the accommodation of
a fluctuating numbier of pupils. St. Petersburg is
one of the most popular of the Florida winter
resorts and the maximum enrollment is usually
reached during the winter months. Although the
building is not strictly of an open plan type, owing
to the restricted site, maximum lighting and ventila
tion were secured by means of ventilating windows
along the inner walls of classrooms. The building
is three stories in height but this height is somewhat
modified by reason of the fact that the pupils’
entrances give directly to the first or intermediate
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Grand Park School, Duval County, Florida
RutledgeHolmes,Architect; ‘WilliamB. Itmer,ConsultingArchitect

floor, while entrances to the front and rear give to

the ground or auditorium floor level.
The building is rich in facilities and equipment,

containing besides its classrooms a study hall,

an excellent auditorium, a standard gymnasium,
home economics rooms, commercial rooms, voca

tional shops, a full set of science laboratories, free

hand drawing and music studios. The classrooms,

14 in number, are planned to accommodate 30

pupils each. One of the rooms, however, was en

larged for double classes. The study hall is located
on the second floor. An interesting feature of this
hall is that the inner por
tion is appropriated for
reference library uses. This
is accomplished by means
of a partial partition in the

form of an arcade. The
auditorium extends through
the ground and first fioor
levels, arranged in amphi
theater fashion, and iswith- '

out gallery. The stage is
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Plan of Grand Park and Woodstock Schools

made of gymnasium size so that indoor games,
large choruses, etc., are possible in full view of the
audience. There are two laboratory groups, each
including a lecture room and an instructor's office.
One group includes the physics and chemistry rooms
and the other the botany and physiography labora
tories.

The prevocational activities for both boys and
girls are well provided for. A cooking room, sewing
and millinery room and a model housekeeping suite
serve the girls. The school’s cafeteria and lunch
room connect with this home economics group.

A one-story shop wing to
the rear of the main build
ing serves the boys. This
wing is planned for easy
enlargement in case an ex
pansion of curriculum ac
tivities should demand it.
The commercial rooms on
the ground floor serve both
boys and girls and include
typewriting and bookkeep

ICWS
_rou

CLASSRJOOA

--T ---3:

Woodstock School, Duval County, Florida
RutledgeHolmes,Architect;William B. Ittner,ConsultingArchitect
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Stanton ‘School, ‘J

a
-c

¢
ksoriville, Florida

MellonC. Greeley,Architect;William B. lttner,ConsultingArchitect

Accommodates 932 pupils and includes Auditorium seating 500

ing rooms. A school bank supplies an interesting
addition to the latter rooms. Adequate locker rooms

and toilets are located on each floor. Ample provis
ion is also made for showers in connection with
the gymnasium.

The building contains several administrative
groups, all being located on the main floor. There
are rooms for the Board of Education and the

Panama Park School, Jacksonville, Florida

Superintendent of Schools. Aside from these, there

is an office for the principal of the school besides a
general ofiice and the necessary storerooms.

The construction costs on the Jacksonville schools
were remarkably low, even for the pre-war year 1917

during which the buildings were completed. The
cubic foot cost figures were quite uniform and
varied between 11 and 13 cents, which included all

H. J. Klutho,Architect;William B. Irrner,ConsultingArchitect

Accommodates 448 pupils and includes Auditorium seating 320
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Exterior and Plans of Typical School for Colored Children

Mark BLShefrall,Architects;William B. Ittner,ConsultingArchitett

mechanical and sanitary equipment but not seating
or similar furnishings which usually come under
the head of equipment. These costs were possible
largely through the standardization of plan, and
also because of the choice of inexpensive yet wholly
durable materials and the absence of elaborate

architectural features, either inside or out. The
principal purpose in the design of these buildings
was to secure efficient school plants, well planned
from climatic and administrative points of view;
architectural effect was necessarily a secondary
consideration, but has been

'

nevertheless achieved to a
satisfactory degree with only
such elements as mass, gen
eral proportions, fenestra

tion and simple cornices

and trim as dictated by

actual structural require
ments, upon which to de

pend.
The single-story schools

are of second class construc

tion with wood fioors, parti
tions and roof framing and

solid exterior walls of brick
or tile with stucco coating.
The larger schools are of
semi-fireproof construction
up to the roof levels, the roof

framing and ceilings of the

second floors being of wood.

Exterior walls are generally
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of brick as are also
all bearing partitions;
minor partitions be
tween classrooms are of
wood, stucco plastered.
The floors are of varied
types of reinforced con
crete, some of beam and
girder type with tile
fillers where flat plaster
ceilings were required,
and others of concrete
slabs and reinforced sup
porting girders. Interior
stairs are of reinforced
concrete with cement
finish and equipped with
safety treads.

The roofs are of
U 5 D II D D WSQ1:‘ . I I

sziuoluu Sllnple, lneXpenSlVe C011

struction with wood-. _
ctnsmc-n trusses where they are

required; those schools

with parapet walls have
flat gravel roofs laid on
wood boarding; the
buildings with visible
roofs are for the most
part covered with as

phalt shingles. Exterior trim and architectural
detail on the larger schools are of cast concrete,

and in the one-story schools, of wood.
The classrooms are severely plain, finished with

tinted plaster walls and in some cases with face

brick wainscots to the tops of the blackboards.
The windows and doors are set in plaster reveals

with no wood trim save a small moulding to cover
the frames; all interior window sills are of face

brick. Classrooms and corridors have upper floors
of wood. The windows are of an open air type.

COLL:IQL

Fairfield School, Duval County, Florida

Typical of the eight-classroomschools



Two California Schools
WM. H. WEEKS, ARCHITECT

under the exacting conditions which the past
few years have imposed, are steadily attaining

a higher development which will surely have an
important influence in raising the general public
standards of taste.

One particular tendency noted today, and perhaps
especially in school buildings, is the use of archi

tectural types which are especially associated with
particular regions. In THE FORUM for February,
1921, there were shown views of the Tower Hill
School at Wilmington, Del., built of brick and of a

type which was frequently used in that locality
during revolutionary days, and there are many in

teresting uses of the early New England styles for

schools in the east; other parts of the country which

have inherited well defined types of building are

developing school structures according to their local

traditions. No portion of the country is heir to a

more marked and distinctive type of architecture

than California,—the type in which the early Span

ish settlers built their structures, many of which yet

remain. These old

buildings, which were

often of considerable
size, were developed in

stucco which even the

workmen of centuries

ago were able to work
into simple forms of or
nament, and this type

adapts itself well to

building of concrete

and to the use of orna

THE
design and plan of school buildings. even ment of terra cotta, cast concrete and other forms of

plastic materials.
As recent and good examples of modern school

buildings, planned in an architectural style which

belongs by right of inheritance to the locality and
constructed of materials which are in every way
suitable and practical, are presented the two Cali
fornia schools illustrated in these pages. The
breadth of scale and the wide expanses of wall with
which the early Franciscans built their missions

adapt well to use for buildings of more than ordinary
size. The illustrations of the high school at Watson
ville show a structure of marked Spanish character
istics with considerable use of oriental details such
as abound in much Spanish work. The use of rein
forced concrete with plain surfaces treated with
waterproof cement coating for the walls and the
massing of ornament of cast concrete about door

ways, balconies and at certain other points, create
that strong contrast, that play of light and shadow

amid surfaces plain and unadorned, which has

always been highly valued by Spanish builders.
Entirely unbroken by
dormers of any kind are
the broad roof surfaces

covered with tiles
which project over the
walls themselves to
form wide soffits.
The architect, in this
instance, has been un
usually successful in

the treatment of win

dow spaces. Particu
Plot Plan of Proposed Group at Watsonville

Rear of Watsonville High School Showing Expanse of Sash for Convertible Open Air Rooms

85
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larly in a school building large

windows are necessary, but ordi- .

narily they are so disposed that : 1
they give to school structures xuntnt, 1
much of the appearance of model , g 5

factory buildings. The use of
h *5

color in various ways adds ma- '

terially to the interest of this

building. The rich color and

texture of the brick used for steps
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trast with the concrete walls.
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windows are of gray-green.
This is one of a group of three

school buildings which will eventually form a notable

educational center. The plan of the structure already

completed presents an excellent arrangement for a
school of this kind in which are taught all the subjects
now generally included in the high school curriculum.

A considerable portion of the main floor is planned
as an assembly hall, seating about 600, with a stage
and the usual dressing rooms, and since this hall is of

i,

||

Domestic Science Room, Wauonville High School

Second Floor Plan, W/atsonville High School

full two-story height a balcony at one end provides
additional seating capacity. This assembly hall
embodies several interesting details of equipment.

A portion of the floor is level, that it may be used for
dancing or exercises requiring a level space; provis
ion has been made for storing the seats in a space
under the floor, and the electric lights in the ceiling
are arranged to be lowered on cables for replacement

or cleaning. The_stage is arranged
for the use of stage efiects, and
with provision for raising instead
of lowering scenery. The use of
motion pictures is similarly pro
vided for.

The liberal planning of the
building makes possible such other
departments as a study hall, a
library, lecture room, laboratories
for the use of the departments of
chemistry, physics and biology,
and an office and a private office
for the principal. The larger of
the rooms devoted to the teaching

- of domestic science is placed at
one corner of the building and
connects through a pantry with a
dining room in which meals are
served from the domestic science
department. Study of the floor
plans will show an unusually
successful working out of en
trances, particularly from the
school playgrounds, with ramps or
inclines instead of stairways be
tween different floor levels. This
use of ramps is said to be the first
instance of their installation in a
school and promises to remove
entirely the possibility of stum
bling with consequent loss of life
in case of a panic; the ramps have
a slope of approximately 20 per
cent and are, furthermore, fire
proof. An added factor of safety

is the provision by which doors
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E
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1"; ‘ 4Y Y
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between classrooms and halls open

out to facilitate egress from such

rooms.
The building faces north and

is so orientated that assembly
hall, drawing rooms and labora

tories take up this frontage,

leaving the classrooms situated to

receive direct sunlight. Arrange
ment and equipment of the

various laboratories are unusually
good and are the result of careful

thought and attention to details.

The chemical laboratory is a fire
proof room having an artificial
stone floor and concrete and
metal walls. Every possible de
tail of equipment has been sup
plied to provide all facilities for
the work of the department; nu

merous sinks are supplied with
hot and cold water and the tops
of the tables and counters are of

material proof against injury by
chemicals, acids or even careless
handling. A useful feature is
the installing of individual experimental hoods for
the use of pupils, these hoods being connected with
specially made exhaust fans for the removal of fumes.
In the biological laboratory are glass topped tables,

cases and sinks necessary for such a department, and
all the laboratories are provided with the necessary
rooms for the storage of supplies and apparatus.

The rooms devoted to the teaching of domestic
science, which have already been mentioned, are
also unusually complete and besides the cooking
room, pantry and dining room, include fitting and
sewing rooms. In the cooking room the tables with
tops of artificial stone, intended for the use of pupils,
are placed about a hollow square, the instructor
being in the center. Each pupil’s table is provided
with an individual gas stove. This cooking room is
finished in white enamel and with its water heater,
storage closets, cupboards, wash trays, sink, cooling
closet and other items of equipment is complete with
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Typical Ramp as Used in the Watsonville and Healdsburg High Schools
This Feature Has Won the Approval of Loml Authorities

every detail which would ordinarily be found in a

well planned kitchen. In the fitting and sewing

rooms are lockers and exhibit cases, ironing boards,

triplicate mirrors and divers other conveniences

which aid in the effective teaching of the branches to

which the rooms are devoted. The drawing room,

which might perhaps be regarded as a part of the

equipment for teaching domestic ‘science, is fitted

with exhibition cases and plate rail and has its walls

covered with monk’s cloth upon which to pin prints
and drawings.

The woodwork throughout this school building,
excepting where special finishes are required, is

stained aluminum gray with a dull surface, and the

walls are tinted.
By the use of specially designed windows it is

possible to make every room an open air classroom.

These windows are reversible for cleaning. Skylights
are provided in north rooms so that sunlight can be

Elevation or the Healdsburg High School as It Will Appear with Pavilions at Either Side



THE ARCHITECTURAL FORUM September, 1921

View of Physical Laboratory, Wasonvflle High School

introduced for sanitary reasons and additional light
be secured on dull days. Heating and ventilation
are provided by a plenum system in which the air
from outside is forced over air warmers and into each
room, providing an eight-minute change of air
throughout. The air entering the rooms is under
automatic control so that the desired temperature

may be maintained. Oil burning equipment for the
heating system includes apparatus for using the

cheapest grades of crude fuel oil. One detail of the

equipment consists of a large sized steel oil storage
tank which is buried under ground to insure safety
but which can be readily filled by
gravity from an oil supply tank
wagon. From this storage tank
the oil is supplied to the burners

by a small electrically driven oil

pump. Plumbing throughout is

of a type calculated to resist hard
wear, always to be expected in a

school. All of the piping and
valves connected with the toilets
are centered in a utility chamber
and are exposed for quick adjust
ment or repair. Floors in toilet
rooms are of metal and concrete
construction and fixtures are of
porcelain. These rooms are vent
ed by means of an electrically
driven fan changing the air every
ten minutes.

The illustrations and plans of
the high school building at

Healdsburg, the main part of
which has been recently com
pleted, exhibit a different but

equally successful arrangement of
a structure planned for a school

of much the same nature but
extending over a somewhat great
er area. Here there will shortly
be built pavilions at either side of
the main building and joined to it
by covered passageways. One of
these pavilions is intended for the
teaching of wood working with
shops, forge rooms and garage be
low, while the other pavilion will
accommodate the departments
devoted to domestic science in its
several forms. This school is also

equipped with ramps to be used

instead of the usual staircases and
there is the same ample provision
for chemical, biological and physi
cal laboratories which character
izes the school at \Vatsonville. In
this Healdsburg school the assem

bly room is planned to do duty
also as a gymnasium, while direct
ly beneath space in the basement
is intended to be used for showers

and dressing rooms. The archi
tecture here is of the Spanish colonial type; rein
forced concrete has been used for walls and floors
and also for the ramps which here, as in the VVatson
ville High School, are covered with cork linoleum
cemented to the concrete. The details of ornamenta
tion about the main entrance are of terra cotta and
the rest of the exterior ornament is of cast concrete.

In planning both of these school buildings the
architect has made full provision for athletic fields

and playgrounds. The Healdsburg School was

erected in 1919 at a cost of $100,000 and the \Vat
sonville School for the same amount one year earlier.



The Effect of Zoning upon Living Conditions*
By HERBERT S. SWAN

UCH theorizing has been indulged in asM to the benefit zoning might accomplish,
but what good has it actually achieved?

That is a question we city planners must answer
soon, for if the time has not arrived it is rapidly
arriving when our theories must be backed up
with solid achievement or both we and our theo

ries will stand discredited.

The time during which zoning has been in
effect, even in the cities which were the first to

adopt it, has been very brief; indeed, much too

brief to permit us at this moment to make a pre

cise appraisal as to its ultimate value in solving
our planning problems. It is, however, interest

ing to note that experience is rapidly accumulating
to justify the earlier promises—and among them

some of the most extravagant promises—as to

what zoning would accomplish. From my own

personal observation, I can tell of instance after
instance where zoning has proved, and is proving,
of the utmost value in improving both the tech

nique and the art of living.

Preventing the Spoiling of Residence Districts

In Yonkers, for instance, the zoning ordinance
took effect upon the same day that the restrictions
in one of the largest and finest home sections of
the city expired. Here was no fatal interim be

tween the time the covenants running with the

land terminated and those imposed by law began
to operate. Unscrupulous speculators, waiting
to exploit the suburban character of the district
by putting up parasitic buildings, did not get a

chance to file their plans, with the result that build
ing under the zoning ordinance went right on where

it left off under the private restrictions.
In Newark there was one unrestricted vacant lot

in the very heart of a highly restricted neighbor
hood. The owner of this plot could put his property
to any use he chose—to building an apartment, fac
tory, store or garage; adjoining owners could erect
only one-family, detached houses. Neighboring
property owners repeatedly attempted to enter
into an agreement with the owner of this plot,
with a view to having him bind himself in the same
manner that they had already bound themselves,

but he paid no heed to their entreaties. The result

was that all development within a radius of sev

eral hundred feet of this plot was paralyzed-no
one dared to build himself a home next to this
plot so long as he didn't know to what use it would
be put. With the adoption of zoning in Newark,
this lot was subjected to practically the same regu
lations as governed adjoining lots. Property that
was formerly unmarketable is now being devel

oped and improved on all sides of the un-neighborly
" An address delivered before the recent National Conference

on City Planning, held at Pittsburgh.

neighbor, who is now powerless to give practical
effect to his threats of erecting an objectionable
building. -

Preserving Uniform Building Lines

The requirements as to uniform building lines in

front of houses are proving their value every day
in such communities as have established them.

In Newark, the first city in the United States to

adopt a comprehensive 'plan for such control,
owners who have made excavations for their cel

lars before filing their plans have, on several occa
sions, been obliged to dig new cellars farther back
on their lots in order to comply with the building
lines observed by neighboring property owners.

A few months after the adoption of zoning in

White Plains, a member of the city plan commission

proposed to erect an accessory garage upon his

property. As his lot had a small terrace in front,
he intended to construct the garage by digging it
into the bank in front of his house. Had he done
so, the roof of the garage would have projected
some 5 feet above the level of his front porch. The
zoning regulations which he himself had helped to
frame, however, prevented his disfiguring his own

home. To his present great satisfaction, the ga

rage had to be constructed in the rear of the house.

Permanency of Districts

A frequent remark heard in unzoned communi
ties concerning zoning is that the regulations and

districts constitute merely the expression of a

pious wish; that they will endure only until some

body wants them changed, and that the provisions
of the ordinance will be juggled to suit everybody's
convenience. Experience affords no support to

such statements. Regulations adopted after full
public discussion and conference with property
owners become so deeply rooted in the commun

ity that they can be changed only when such change
is thoroughly justified. The first year or two is

always bound to be the most trying to enforcing a

zoning ordinance. The newness of the regulations,
the conflict of opinion as to how different areas

should have been restricted and the lack of any
building carried out in accordance with the plan,
all tend to make the first year or so a critical period.
And yet in communities that have adopted zon

ing, the changes in districts have been remarkably
few. During the first 16 months of its operation,
there have been but five minor changes in the dis
tricts laid down by the Newark ordinance. Dur
ing the first 10 months of the Yonkers ordinance,

there has been but one. The districts in VVhite

Plains are all identically the same today as 11

months ago under the original ordinance and other

instances might be cited where results have been

about the same.
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Exclusion of Dwellings from Industrial Districts

But maintenance of the original zones has not
been accomplished entirely without opposition.
An excellent illustration of what pressure an ad

ministration will withstand to uphold unchanged a

zoning plan is afforded in Newark. The Newark
ordinance, it will be recalled, excludes residential
buildings from the heavy industrial districts. The
area so restricted consists of meadow land, largely
salt marsh, developed with chemical plants, tan
neries, shipways, foundries, railroad yards, etc.,

and embraces about one-fourth of the entire area

within the city. As a heavy industrial district,
this locality is unequaled in the metropolitan area
—-low, level ground, held in large tracts; deep
water, transcontinental railroads; close proximity
to a large consuming public and an unlimited sup

ply of stable labor——all afford it an unexcelled op
portunity for attracting establishments seeking sites

uniquely situated with reference to efiicient large

scale production. To allow it to be gridironed with
a rectangular street system and subdivided into
blocks 200 feet wide and 600 or 700 feet long, with
the land developed in 25-foot units, would utterly
destroy the most magnificent industrial oppor
tunity ever possessed by a community. The wel

fare of the future residential development of the

city also demanded the exclusion of dwellings
from this area. Any houses erected in such an

environment would have been predestined to
become slums.

Half a year ago, a manufacturer appeared before

the Board of Commissioners with a petition to
have a small portion of the district transferred to
a zone in which residences would be allowed so

that he might construct 61 houses for workmen
employed at his plant. The petition was promptly
denied. In refusing to grant the request the city
fathers pointed out that the tract in question was

so situated that it had practically none of the social

conveniences indispensable to residential occu

pancy, being more than a mile from any store,

church, school or moving picture theater; that it
possessed none of the public utilities, neither water,
gas, streets, sewers nor trolleys, and that to provide
these utilities would only squander the city’s
resources upon improvements which would in the

long run prejudice the growth of the city by forcing

industries into localities less favorably situated.

Through the exclusion of dwellings from indus

trial districts and the exclusion of factories from

residence localities, zoning is being relied upon in
Hoboken as one of the chief agencies in the de

velopment of an industrial terminal. This plan
includes, among other things, the complete revis

ion of the street system throughout one-fifth of
the city’s area, abolishing more than half of the

existing thoroughfares, widening others and lay
ing out new streets. The plans for this area call

for an industrial terminal equipped with facilities
of direct rail shipment by every railroad, direct

shipment by water from the docks immediately in
the neighborhood, cheap power from a central
station, and warehouses and factories erected to
accommodate either single tenants or groups of
tenants, with railway tracks connecting not only
all the factories with one another but the piers
and the classification yard and through the latter
with the several trunk lines. Without zoning, it is
questionable whether this plan could even be

considered.

Percentage of Lot Area Occupied by Building

The provision limiting the percentage of lots
which buildings may occupy is accompanied with
so many benefits to the community, direct and
indirect, that one can hardly suppress an exclamation
of surprise when a long-time member of the confer
ence waves it aside with a remark that it is “entirely
superfluous," and that it “secures little if any extra
advantage while it considerably increases the dif
ficulty of applying the ordinance." Following out
this theory, the zoning ordinance prepared by this
member relies exclusively upon the provisions limit
ing the heights and regulating the sizes of courts and
yards in restricting the bulk of buildings. So long
as buildings conform to these general requirements
they may occupy any proportion of the lot areas
their owners choose. Everybody certainly agrees to
the proposition that a zoning ordinance should be

stripped of all superfluous matter; that provisions
securing no extra advantage should be eliminated,
and that the control exercised over building de

velopment should be as simple and direct as possi

ble. These are axiomatic considerations. Nobody
would for a single moment question them. But we

do wish our zoning regulations to be adequate to
the needs of the situation.

Under the ordinance just mentioned the regula
tions permit buildings to occupy from 50 to 70 per
cent of the lots even in the districts that are now
improved with private houses situated on lots
having a width of 50 feet and occupying but 20 and
25 per cent of the ground. Under zoning ordinances
adopted by adjoining communities similar types of
development are limited to 30 per cent of the lots.
This zoning ordinance, however, permits two-story
buildings on lots 30 and 35 feet wide, generally
speaking, to occupy from 45 to 55 per cent of the
lots; on lots 50 feet wide, between 50 and 60 per
cent, and on lots 100 feet wide between 60 and 70
per cent. The only limitations preventing buildings
from covering the entire lots are the requirements
relating to yards—a side yard of a width varying
between 4 and 6 feet on either side of the building, a
rear yard and a front yard in the case of buildings on
streets less than 80 feet wide.

Are our best residence districts entitled to no
more protection than is afforded by such regula
tions? The suburban character of a neighborhood,
it is safe to assert, can never be maintained if
buildings are to cover from one-half to three
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quarters of the land. Requiring an open space of
8 or 12 feet in width between buildings is not in

itself sufficient to maintain the amenities of one
family or two-family detached house districts.
Additional space must be kept open, else the only
distinction between our tenement districts and our
home districts will be in the heights of buildings
and the kind——not the amount of open space sur

rounding buildings. Far from being "superfluous,"
the provision limiting the proportion of lot areas

which buildings may occupy is one of the most use

ful in our zoning ordinances. It affords additional
light and air; it promotes family privacy; it en

courages the maintenance of lawns with grass and
trees; it provides additional play spaces for children,
off of dangerous traffic streets, and it segregates

homogeneous types of buildings.
For five years past I have at every opportunity, in

and out of season, at the risk of being considered a
crank, urged the necessity of limiting the ever

increasing congestion of population in our cities.

When the New York ordinance was in its formative
stages, I worked for the adoption of a provision
limiting the number of families that might be

housed to the acre. At that time, however, such a

measure was considered too advanced to be taken

seriously. Three years later, however, in framing
the Newark regulations, I succeeded in having this
provision incorporated in the ordinance, this being
the first time that such a provision had ever been

adopted in the United States, though Yonkers,
White Plains, Cliffside Park, Glen Ridge and Mont
clair were soon to follow with similar regulations.

The over-development of a small percentage of
a city's area may result in a few owners waxing rich,
but their “hogging" the land and capitalizing con

gestion also results in making slaves of many more,

saddling them with increased taxes and assessments

and depriving them for years and perhaps forever

from deriving any revenue from their property.
Because a building houses 50 families, it does not
necessarily follow that there are builders anxious to

buy all the vacant plots in the neighborhood with a

view of erecting 50-family houses on them. The
contrary is more apt to be true. The fact that a

50-family house has been built where only a 25

family house should have been erected has the

effect of causing other lots to remain vacant when
they might otherwise have been improved, and of
holding in abeyance the effective demand for them

until the increased population again warrants the

erection of a large multi-family house.

Objection has been raised to limiting the number

of familes to the acre on the score that reducing the

density of population will require the subdivision
and improvement of a larger superficial land area.

The less densely people are housed, the greater
undoubtedly will be the actual length of the streets

and the extent of public utilities required to serve

them. But it is not to be expected that the cost of
land per family will increase at all in the same pro
portion as the diminution in the number of families

to the acre. The economies obtainable through
narrower streets and lighter pavements, possible
with a sparser population, go a long way—if not
the whole way——in offsetting the greater length of
roadways, sewers, etc., necessary to develop the
land. The aggregate increment in values through
out a city will not be lessened by limiting in a rea
sonable manner the number of families that may be
housed on a given unit of land. On the contrary, it
will be increased, given a broader base and made
more stable. And who would deny that, viewed in
every way, it is more desirable that this increment
should be shared by a large number of owners than
by a mere handful?

There are persons who believe regulations direct
ly limiting congestion of population to be super
fluous, just as there are persons who believe
provisions restricting the percentage of lots that
buildings may occupy to be unnecessary, but the
method is commending itself to an increasing
number of cities,—Mr. Bartholomew having ob
tained its adoption in Evanston, Ill., Mr. Whitten
in Lakewood, Ohio, and Mr. Comey in Milwaukee.

Suburban Zoning

In the past our states have hesitated and delayed
in passing welfare legislation on the ground that
the enactment of laws relating to shorter hours of
labor, the abolishment of child labor, the provision
of old age pensions, compensation for industrial
accidents, etc., would result in a situation where the
state maintaining the lowest standards would enjoy
such superior advantages in competitive markets as
to make the adoption of such laws nothing short of
disastrous to local industry. Whether this conten
tion has or has not been borne out by experience is
somewhat outside the scope of the present discuss
ion, except insofar as it relates to the enactment of
zoning regulations. Strange to say, when it comes
to zoning this objection has never been raised; on
the contrary, the general impression seems to pre
vail, and very justifiably so, too, that the unzoned
community is at a very serious disadvantage as
compared with the community that has adopted a
zoning ordinance. Especially is this so in the cases
of metropolitan areas with numerous suburbs.

In such instances, the prospective home buyer is
more and more often asking himself the question,
“Why should I buy my home in an unzoned town,
where my house may at any moment be flanked
with apartments, factories or garages and its value
seriously impaired, when for the same price I can
buy just as good a house in a town that thinks
enough of its homes to protect them with the
strong arm of the law against injurious neighbors?"
The mortgage lender, too, is with increasing fre
quency asking himself, “Why should I lend my
money on property which may at any time have its
value so depreciated through the construction of
objectionable neighboring buildings that I may be
forced to institute foreclosure proceedings and buy
the property myself in order to protect my equity,



92 THE ARCHITECTURAL FORUM September, 1921

when in an adjoining suburb I can invest my money

in real estate mortgages with the community itself

guaranteeing the value of the property, as it were,

against premature depreciation through precipitate

and unwarranted changes in the building’s environ

ment by preventing the intrusion of undesirable

development in the neighborhood?"
The practical effect of these considerations is

most interesting. The zoned localities are not only
absorbing the better grade of developments at the

expense of the unzoned suburbs, but they are forc

ing the undesirable types of development into the

unzoned towns. The builders, architects and real

estate owners in unzoned towns are with increasing

persistence urging their councils to adopt zoning so

that they may have as good a sales proposition to

make to prospective clients as competing builders,

architects and real estate owners in zoned towns.

An occasional sale lost now and then to a rival in a

zoned suburb and the increasing reluctance on the

part of lending interests to make loans on unpro

tected property—or if making loans, their discrim
ination in favor of protected localities with reference

to both the interest rate charged and the amount
loaned——considerations like these are proving more

powerful than words in actually stirring unzoned

towns to action.

Though these communities have done nothing to

adopt zoning, it is not quite exact to say that they

are unzoned. The adoption of zoning by neighbor

ing communities has in a sense already zoned them.

._
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Without their knowing it, they have been placed,
as it were, in the position of unrestricted districts to
their neighbors. Though they themselves may not
have moved, their neighbors have. Today, there
fore, they are not at all in the position they were in

years ago when building was unregulated every
where. Then, due to the universal lack of control,
they stood on a par with their neighbors—owner
ship of property within their boundaries was

accompanied by neither privileges nor handicaps
not accompanying it elsewhere. But now this has
all been changed. The fact that property is pro
tected elsewhere makes its ownership in those

places more desirable; that it is not protected here
makes its ownership locally less attractive. To
permit our neighbors’ garages and factories to locate
indiscriminately in our residence districts, while
they exclude ours, can have but one result—it
destroys the marketability of our residence property
at the same time that it makes our competitors'
more salable.

Zoning is both a positive and a negative factor in

the development of a community—it encourages

superior types of development; it discourages in

ferior types of development. Its mandatory provi
sions oblige things to be done which otherwise would
not be done; inhibitions prevent things from being
done which would otherwise be done. It stimulates,
checks, guides—all to the benefit and lasting good
of the community and this benefit will become in

creasingly apparent with the passing years.

House at Bronxville, New York. Julius Gregory, Architect



The Prevention of Heat Losses
By WHARTON CLAY

EAT loss through exteriorwalls has long beenH taken as a matter of course by architects,

builders and owners alike, so there is much

room for investigation and a crying need for prompt
application of such lessons as have already been

taught by scientific discovery. When one realizes

that it has been proved from actual tests that there

isa diflerence of 221% in the heat insulation prop

erties of two widely used materials for exterior

walls, together with a relatively similar difference

in coal bills, it is apparent that accurate information
is needed by the profession and that study of the

subject will richly reward the architect who con

siders the economic as well as the artistic interests

of his clients.
The lack of information regarding loss of heat

through exterior Walls is well illustrated by the

statement of John R. Allen, in reporting on the re

search work of the American Society of Heating
and Ventilating Engineers, that more coal is used

per room in Texas and Georgia than in North and

South Dakota. These latter states have given

more consideration to efficient methods of insulat
ing exterior walls. Many tests of thermal conduc

tivity have been made in the past, but they have

been largely concerned with either walls for re

frigeration purposes or pipe covering, or else they
have compared the specific values of different types

of insulation. Hence, an elaborate series of tests on

full sized models of common exterior walls, using

common building paper in several different ways,

brings the series “down to brass tacks,” as the

results can be applied directly in ordinary, every

day practice.
The basic principles of heat insulation must be

fully understood in order that certain popular mis

conceptions may be avoided. If we turn to any
school book on physics we will find there is no such

thing as “cold”; it is merely the “absence of heat."
Heat is a form of energy which comes from friction,
and from chemical combinations producing what is

commonly known as combustion.

Heat travels by three distinct and different
modes—conduction, radiation and convection—and
regarding each a brief explanation should be given.

1. Conduction. This may be illustrated with a

teaspoon or the handle of a coffee pot. Heat travels
through hard bodies such as metals and earthenware

more easily than through wood, paper or fabrics.

That is why we use metal and earthenware cooking
utensils and stoves—because we want the heat on

one side to quickly and easily travel through the

material to the other side. But if we want to in

sulate the heat—in a flatiron, for instance, or a tea

pot——we put a wooden handle on it. Part of the

heat of a building escapes by conduction and we

must use slow conductors in the wall to save the loss

in this manner. Wood studs in the exterior walls
are excellent for this purpose as they combine both
strength and non-conductivity. Earthenware and
metals, being rapid conductors of heat, should be
avoided when so placed that any part forms a

continuous bridge through a wall. A sure loss of
heat by conduction will result, unless a radically
different method is used.

2. Radiation is the second method of heat
transference and is the process by which heat waves
are carried through space. When one stands before
an open grate the heat travels to one by radiation.
Thus the name of the steam radiator is derived, be
cause the heat of the steam, passing readily through
the thin metal shell by conduction, is radiated in all
directions. This action has little value in construct
ion, and any difference that occurs in this manner
is due to the texture and color of the exterior and
varies with weather conditions. A smooth surface,
being less radiating than a rough, and a white sur
face less radiating than a black, the difference is the
same for the same color or texture of surface, re
gardless of the internal construction of the wall itself.

3. Convection, therefore, is last but in many
respects the most important form of transference,

especially in all types of hollow walls. Surely it is
the form least generally understood. This is the
method of transfer of heat which is exercised when
air is heated; it rises because of its lighter weight;
comes in con tact with a colder surface; loses its heat;
falls, due to its greater weight when cooled, and
when it is again heated, rises to repeat the process
of circulation. It is this circulation of the heated
air which warms a house from a furnace or makes
the upper part of a room warmer than the part near
the floor.

The application of convection to hollow walls
comes, therefore, in the effect of the air currents,
within the hollow spaces. The popularly styled
“dead air space" is a fine insulation—if it is“dead "!
But if it is “live," that is, wide enough to permit
circulation, the “air space” is the worst thing
possible, as this moving air is a splendid means for
assisting the inside heat to escape to the outside
shell of the hollow wall. The eflect of the size of the
air space is illustrated by a swarm of flies in a large
cage in which they have room to fly around-live
air space; but bring the walls close together and
they will be confined and held in place—that is the
dead air.

As the effect of walls upon passage of heat has
heretofore been carefully studied chiefly in relation
to cold storage and refrigeration, let us turn to the
Journal of the American Society of Refrigerating
Engineers to see what effect the width of air space
has, and how narrow such hollows must be in order
to be “dead" and therefore a benefit rather than
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Fig. 1.
electricalconnectionsfor thermo couples.

an actual detriment to insulation. Air itself is a

good insulator but it must be so confined that it
will not circulate and actually aid in heat loss by
carrying the heat of the inside to the outside—
“convection. "

Under the subject “Testing Thermal Insulators, "

Dickinson and Van Dusen, of the United States
Bureau of Standards, say: “Heat is transmitted
from one surface to the other by radiation, air con
duction or convection. Convection and conduction
are, in the case of vertical air spaces, inextricably
connected. Convection depends upon the width of

aspace, its height and the temperature difference
between the boundaries.” In comparing one type of
wall with another this temperature difference should
be figured as the same, because the difference be
tween the outdoor atmosphere and a room at
comfortable temperature would be the same if any
type of wall were used.

“Important variations of the apparent conduc
tion through air spaces occur with change of width,
although it has often been assumed that all air spaces
have about the same conduction. To represent
these changes adequately, a very large number of
observations have been made with air spaces of
many different widths from V16 inch to 3 inches.

“For very narrow spaces, 1'.e., less than 1 cm.

(% inch), the resistance to the passage of heat in

creases almost in proportion to the thickness. Be

yond this the resistance increases less rapidly until
it reaches a maximum beyond which a greater thick
ness offers less resistance to the passage of heat.

“Plain convection plays no appreciable part in
the conduction of air spaces of less than %-i11ch

width when 8 inches high. It is a fact, however,

Layout for thermal conductivity tests,showing sample (A) on insulated box (B), with
Arrow points to reading microscope

as shown by some of our
experiments, that a ver
tical wall made up of
two y-inch air spaces,

with paper to separate
them, gives about the
conduction of a similar
thickness of cork board."

Or, to quote Prof.

J. C. Peebles, of Armour
Institute of Technology:
“For a given height of
air space there is a crit
ical thickness beyond
which thermal resist
ance becomes less and
not more. For a height
of 8 inches this critical
thickness is about %
inch, while for a height
of 2 feet the critical
thickness is in the neigh
borhood of 1 inch."

They then continue
to show that the air
can be confined, even
with paper. But a cor

rect view must be taken, i.e., different from many
preconceived notions. Air spaces are not valuable
unless of such narrowness that convection is en
tirely eliminated.

This will suffice for the abstract theory. Let us
now describe the exhaustive tests made by Prof.
G. F. Gebhardt and Prof. Peebles at Armour In
stitute of Technology, and analyze them in the
light of the scientific reasons for the showings made
by the various spaces.

The research was begun to learn the relative
value of the metal lath and stucco wall on wood
studs to that of other standard fire-resistive walls
generally used for stucco. Although it was found
that the plain back-plastered wall ranked very high
as an insulator and was superior to those which
popularly are accorded higher position, the re

RESULT OF TESTS SHOWING HEAT LOSS
CALCULATIONS
Base % added

B.t.u. Loss for Flues

.51 754

.323 7;4

.394 754

.418 754

.413 10
.422 7>4 .454
.510 714 .548
.557 0 .557
.510 10 .561
.510 15 .586
.626 10 .689
.508 10 .559
.626 15 .719
.508 15 .584
.642 10 .706
.642 15 .738

B.t.ut Losswhen in
Vertical Positron

.333

.347

.4235

.449
.454

SampleNo

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

Fig. 2
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search was continued to include various methods of
inexpensive extra insulation that are possible of
incorporation in the hollow section of the metal

lath wall while it is being constructed. The con

stant heat loss, winter after winter, that is incurred
through lack of accurate information is appalling
and the information derived from this series of
tests, if utilized, can be made to save hundreds of
thousands of dollars yearly.

The tests were made on full sized samples of the
ordinary run of materials, purchased in the open
market. They were all erected in accordance with
common trade practice by mechanics in the re

spective trades and under the supervision of Prof.
Peebles and a capable contractor. The stucco

was made with Portland cement, and wherever

furring or lathing was used on the interior it was

always with the same kind of metal lath and with
the same thickness of hard wall plaster so that no

variation in results could occur on this account.

The method of testing was to lay each sample (42
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inches square) in turn upon a carefully insulated

box which contained a series of electrical heating
coils. This is illustrated in Fig. 1.

The entire construction was installed in a room
of constant temperature. An electrical current was
sent into the coils to produce a temperature of 68°
difference between the box and the room,—that is
from one side to the other of the wall section. This
difference was chosen as representing the same
heat difference between a room at 68° and at zero
outdoors—the maximum continuous difference in
the Northern states and frequently used by heat
ing engineers. This electrical current was measured
by instruments and adjusted until the heat differ
ence of 68° was maintained for many hours with
out necessity of varying the current. The neces
sary electrical energy in-put represented exactly
the heat that was being constantly lost through
the wall. This was then reduced to British thermal
units (B.t.u.) and then to B.t.u. per square foot of
wall, per degree difference in temperature, per
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hour—the time unit upon which all American heat

ing formula: are based. All samples were similarly
tested and recorded for comparison. (See Fig. 2.)

“In discussing these tests which we have made,"

writes Prof. Peebles, Hit seems that the following
points may well be emphasized: These figures are

not the result of estimates or computations but
were obtained from careful experiments, conducted

on full sized sections. The circumstances of the

tests were such that conditions could be maintained

constant throughout. The work was done by ex

perienced investigators who have no interest other
than arriving at the facts in the case; therefore,

the results must be accepted as a conscientious

effort to obtain correct relative figures on the con

ductivities of the various examples. (See Fig. 3.)
“And now in regard to the conductivity of glass

as compared to these walls. Many people seem

to have the idea that glass is not a particularly good

insulator and that the chief reason it is used in

windows is because of its transparency. As a mat
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ter of fact, this is far from being the case, as glass

is an excellent insulator both thermally and elec
trically. If this were not the case it would be next
to impossible to heat a building having a large
proportion of glass surface. Most people familiar
with the subject will concede that pure cork board

is a good insulator and yet, thickness for thickness,

glass is nearly three times as good."
It is well known that overcoating a house with

metal lath and Portland cement stucco creates a
narrow air space between the overcoating and
the original wood siding of the building. Prof.
Peebles’ tests show that this reduces the conduct
ivity of the exterior wall by 15 7/10%, with

a corresponding decrease in the coal bill. This
decrease in the coal bill will be approximately
13 3/10% because the wall area takes up about
85% of the total exposure. This 13 3/10%
saving is more than enough to pay the_interest on
the cost of overcoating any house.

Here let it be said that never before has
such an exhaustive series
of tests been reported
and that_ many of the
constants now in use
are based upon calcula
tions, or estimated from
tests of component parts
such as brick, wood,
plaster, etc., and must
be revised in the light
of these tests upon act
ual construction ex

amples. Even Prof.
Peebles writes concern
ing a quotation from one
of his works made prior
to these experiments:
“The figures given (pre
viously) were the results
of estimates only. You
are no doubt well aware
that there are certain
formulae which the heat
ing engineer uses. . . .

However, when these
figures were submitted
we had conducted no
tests upon an S-inch
brick wall. . . . Results
quoted (previously) were
substantially those ob
tained from the theoret
ical formulre (in present
use), and our later ex
periences in making
these tests show that
the results were too low.
There is no doubt that
the same is true for a

good many other values
for estimated heat How."
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Every facility for scientific accuracy was given
in making these tests and they represent the last
word on the subject. They extended over a period
of two years and tests were frequently repeated
with variations of 2%, but accuracy of about 5%
is guaranteed.

“We have neglected the effect of wind on an

exposed wall surface, a factor which is difficult to

reproduce accurately in an experimental investi
gation. It is a fact well known to every engineer
that even a solid brick wall is porous and permits
considerable infiltration of air. This causes an

appreciable increase in the conductivity in a wall
of such construction. The use, however, of build
ing paper or similar material eliminates this weak
ness to a considerable extent. The heat insulat
ing properties of paper can be readily utilized in
back-plastered stucco construction."

All tests were made, for convenience, in the hori
zontal position, but enough were made in both
horizontal and vertical to correct the readings for
vertical positions, and this is the way they are
given herewith.

“Any increase in heat flow from conductivity,"
says Prof. Peebles, “will affect all of the hollow
wall types, depending upon the vertical dimension
of the air space. Where this distance is approxi
mately 9 feet from floor to ceiling, the increase in
heat flow would probably be about 10% over that
shown in our tests. If, however, this distance is
stopped by a horizontal bracing, which we under
stand is the recommended practice of the American
Concrete Institute and the Associated Metal Lath
Manufacturers for back-plastered stucco construct
ion, the increase would probably not exceed 7 or
8%. On the other hand, in certain cases of hollow
tile construction with vertical webs (or hollow
brick walls) this air space may extend from founda
tion to attic, in which case the increase may be as
much as 15% or more. A better practice would be
to use a joist support in which case the vertical
flue would be reduced to about 9 feet in height
and the increase in heat flow to about 10%.

“The recommended practice of the Associated
Metal Lath Manufacturers of laying a strip of
metal lath covered with a layer of mortar in every
horizontal course of hollow tile will reduce the
vertical distance to about 12 inches. In such con
struction there would probably be but little in
crease in thermal conductivity over those shown by
our tests."

The tiles tested by Prof. Peebles had a single set

of cells from face to face in the 6-inch size and a

double set in the 8-inch size. In other words,
there was no web parallel to the face of the wall
in the 6-inch, but there was a web parallel to the
wall in the 8-inch tile. The air space in the 8-inch
tile, therefore, has two advantages over the 6-inch
tile; one is that the air space is narrower, and there
fore less convection can set up; the other is that
there are two air spaces and therefore the convect
ion set up in air space No. 2 is only affected by
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Fig. 5
the temperature of the interior web and not by
the temperature of the exterior web. Thus, there

are two good reasons why the 8-inch tile is better

than the 6-inch.
“The temperature differences used in these

tests averaged about 68° Fahr., which is near the

maximum for this latitude.
“True thermal conductivity through solid por

tions of the wall is practically proportional to the

temperature difference, but the effect of air circu

lation in hollow wall increases more rapidly than

the temperature difference. It therefore becomes
a much more important factor, relatively, at a

temperature difference of 68°, say, than it would be

at 38°, which is near the mean temperature dif
ference for this latitude.

“The effect of internal air circulation on heat

flow is considerably increased if
,

through structural
imperfections, the external air is allowed access to
the interior of the wall. It is important, therefore,

that the structure be tight and free from cracks,

especially at the bottom of the wall."
These different points must be kept constantly

in mind to correct preconceived erroneous notions:

1
.

Heat is transferred in three ways—by conduction, radia
tion and convection.

2
. The loss by simple conduction is chiefly through those

members which extend from side to side of the hollow
example, such as wood studs or tile webs, and in the solid
examples by the entire mass. The loss by this method is

proportional as the webs or studs are good or bad con
ductors. The loss through the shell, such as the stucco in
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back-plastered type, or through the faces of tile, is small
and about equal.

3. The loss by convection is very serious, and is frequently
neglected, as the Bureau of Standards authorities note.

4. There are air spaces which insulate and others which are
not as valuable as if solid. The value of different sized air
spaces is well illustrated in the case of hollow tile where the
large air spaces of the tile wall, when unfurred, show great
heat loss, but when furred—producing a small air space be
tween the plaster and tile—the heat loss is brought down
to the range of other standard walls. This amply justifies
the use of furring on the inside of 6- and 8-inch hollow tile
walls, and the preference for one or more dividing webs
parallel to the face of the tile.

5. The height of the channel or flue has great importance, if
wider than 1 inch. This is well known in connection with
chimney construction—the higher the chimney, the great
er the movement or draft. Cut down the flue height.

6. If the flue extends from cellar to attic the increased heat
loss is proportionally 15%; if stopped ofi at floor level the
increase is 10%; if midway between floor and ceiling, 7%%.

7. The material used in dividing the wall into air spaces is of
little consequence, ordinary building paper proving to be
one of the best materials when properly placed so that the
air spaces are narrow. This is illustrated again by the
furring, as the thin plaster is of no great insulating value
in itself, unless it acts to confine air in a narrow space.

8. Advantage of the extra insulation of especially manu
factured insulating materials can be taken when the walls
are hollow, as in the wood frame protected by stucco rein
forced with metal lath.

Therefore, to sum up: Exterior walls should be
designed for efiiciency, like any other structural
unit. Wood-studded stucco walls, even without
extra insulation, are very efiicient, but by the inex

pensive device of creating a narrow, 1-inch air
space, extra insulation is greatly increased.

This can be accomplished cheaply by either of
two methods: (1) Placing common building paper
over the inside face of the studs; either nailing
ordinary lath over the paper along the studs to act
as furring for the interior lath, or (2) installing the

paper loosely, allowing the paper to bag into the
hollow space, placing the interior lath directly on
the paper-covered studs.

How to Use New Figures

Fig. 3 represents the heat loss through ex
terior walls and it will be noted that the common

practices for stucco construction are very close
when furring is used on the walls. However,
the opportunity of using extra insulation should
be taken advantage of more frequently. There is
over 200% difference between the heat lost through
the back-plastered wall with the flax felt between
the studs, and that lost by some of the other
standard constructions not susceptible to extra
insulation. This is all loss and goes on year after
year.

Fig. 4 presents a more graphic illustration as it
is given in terms of heat insulation, the best in
sulated wall being represented by the longest line,

and that least insulated by the shortest line. The
relation is given as compared with ordinary win
dow glass, which by many experimenters has been
recognized to be one B.t.u. per square foot per
degree difference in temperature per hour. In
other words, the lines represent the relative heat
loss as compared with window glass as a base.

Fig. 5 shows the final results of the investiga

tion and illustrates two methods of producing an
air space of about 1 inch in back-plastered stucco
construction at a minimum of expense. It repre
sents a saving of 20% of heat loss over other
common constructions of either hollow or solid
masonry walls, and over 34% when masonry walls
are not furred.

These rules for calculating heating are frequently
used in the United States for a maximum of 80°

difference in temperature:
1 foot of radiation for every 300 cubic feet

of contents, plus
1 foot of radiation for every 15 square feet

net exposed wall surface, plus
1 foot of radiation for every 2 square feet

of single glass surface, plus
1 foot of radiation for every 30 square feet

of ceiling area for all rooms with plastered ceilings
and unheated air space between ceiling and the
roof, plus additions for skylights, absence of attics
and other incidentals.

These rough and ready rules are based upon
ordinary construction with a loss of about .560

B.t.u. The principal reason these rules work out
satisfactorily is that even the “careful’I architect
frequently adds 50% to the heat loss and lets it
go at that. With Prof. Peebles' determinations,
however, it is possible to substitute in the second

part of the formula 1 square foot of radiation for
every 12 square feet (instead of 15 square feet)
net exposed wall surface, when back-plastered metal
lath and stucco is used with building paper on the
inside studs, or to substitute 8 9/10 square feet for
the 15 square feet if the best insulation, shown in
Fig. 2, is used.

Working this out for a large residence in Win
netka, Ill., recently completed, these figures are
given:

Wall and exposed ceiling of the top floor 6,622 sq. ft.
Area of glass 1,389 “ “

Total exposure 8,011 “ "
According to the given rule of thumb there would be:
1 sq. ft. of heating surface for 15 sq. ft. of

wall and roof 440 sq. ft.
1 sq. ft. of heating surface for 12 sq. ft. of

glass 695 " “
1 sq. ft. of heating surface for 300 cu. ft. of air 250

“ “

Total radiation 1,385 “ "
If the heat loss in the walls were cut in half

by using the back-plastered construc
tion with the best type of insulation, as
against the ordinary, common practice for
masonry and other walls tested, deduct 220 sq. ft.

Gross radiation bymore scientific construction 1,165 "
Or a reduction of 16%
Saving on the cost of installation and cost of

boiler, radiation, piping, etc. :—12’,’J.of the
cost of $4,620

Saving on the operation of steam plant in
vicinity of Chicago: 3 tons of hard coal
for 100 sq. ft. of radiation per heating
season ;—1l% tons at the present price of
$15 per ton $623.25

16% saving is equivalent to $99.68 per year

This represents a continuous loss each year,
or capitalized at 6%, represents the interest on $1,670.00

$554.00
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Steel Design for Buildings
PART III. THE DESIGN OF A PLATE GIRDER

By CHARLES L. SHEDD, C.E.

N the June number of THE FORUM we dis

Icussed
the general features of plate girder design.

We give here the computations for the design of
a single-plate girder which carries a column load

of 309,700 pounds and a uniform load of 28,000

pounds on a span of 14 feet and 6 inches. The
arrangement of figures for determining the re
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Diagram Showing Application of Figures

actions and bending moment is the same as for
those described for beams in the July number.

The greatest reaction is 206,500 pounds which is

the maximum shear. It is usual to allow 10,000

pounds per square inch in shear on the gross area

of the web. Table Ishows the gross areas for va

rious sized webs. Along the top of the table are

given various values for “t," the thickness of the

web plate, varying by sixteenths of an inch from

@115"to 7/8”, and for various depths of web plate from

30" to 60", varying at intervals of 2”. Plates are

most easily obtainable in widths
which are multiples of 2" although

values of the same webs as given in Table I for
bending. It gives the product of one-eighth of the

area of the web, 16,000, and the depth of the web

less 3" which gives the moment of resistance of the

web in foot-pounds. This is a little on the safe side

in most cases as 3” is generally more than need be
used, as will be seen by Table IV where it is de

scribed. The total moment on the girder is 1,102,

800 foot-pounds and we can deduct from this the

value of the web in bending which we find in Table
II to be 92,600 foot-pounds, leaving 1,010,200 foot
pounds to be taken care of by the flange angles and

cover plates.
If we assumed that the eflective depth of the

plate girder was 3" less than the depth of the web,

or 27" which is 2.25 feet, we can divide the moment

remaining by 2.25 on the slide rule to get the flange

angles and plates approximately. This division on

the slide rule gives about 450,000 as the total flange

stress to be taken care of by the angles and cover

plates. Table V gives the allowable flange stress

for various sections. If we used 6" x 6" x %" angles

the thickness of the 13" cover plates would be about

1%". We can now correct the effective depth by
using Table IV. This table gives the distances

from the backs of the angles to the centers of gravity
of the various flange sections. The effective depth

required is the distance between these centers of
gravity. The backs of flange angles are usually
placed %” further apart than the depth of the web

plate and in this case would be 30.5”. The trial

intermediate sizes are rolled. A few

years ago it was the practice to use

the net area of webs, but recent

tests have given results which war
rant engineers in the use of the gross

areas with the usual spacing of rivets.

In this case we have chosen a web

plate 30"x1L{-,” which is good for

OLQOSS klblk OP-WIIS

206,300, according to the table; this
is only one-tenth of 1% less than

required, which of course is near

enough for practical purposes.

It is generally allowable to use

one-eighth of the area of the web

with the area of the flange in design

ing the flanges. Table II gives the

2600
27.00

31.50
3115

29,25 39,00
30.38 40.50 43,8
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xOOO.mXBIwAsection which we found gives in

Table IV as the distance from
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feet. If we adjust our slide rule

so as to use this instead of 2.25

we find that 141/1;”cover plates

could be used. We can correct

the effective depth to check this

section and find it to be 2.42

which gives a required flange
stress of 417,000 pounds. In
Table V the allowable flange
stress for this section would be
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flange stresses with no cover plates, which are ob
tained by multiplying the net areas with one hole
deducted by 16,000, the allowable stress per square'

The columns below give the allowable
stresses in a similar manner for these same angles
with cover plates, which are obtained by adding
the net areas of the angles with two holes out to the
net areas of the cover plates and multiplying by
16,000. These of course are the allowable flange

This, as we have
noted, is the usual limiting feature in the design of

inch.

stresses for the tension flanges.

a flange.
The rivet pitch should always be determined and

not left until later as it is frequently found that this
rivet pitch is so small that the material
would be injured by the holes being too
near together. This can be determined
from Table III. This gives the various
allowable shears for pitches varying by

146'’from 1%” to 2%” for various effective

depths, varying by 1/10 foot from 1.3 to 5

feet, for %" rivets in double shear. The
rivets are in double shear if the thickness
of the web is 5/g" or more. Along the top
of the table will be found various values
for 34" rivets in bearing on webs of dif
ferent thickness and also for double
shear. If the thickness of the web is less
than 5/8” the value of the allowable shear
in the table should be reduced by divid
ing by the value of a rivet in double shear
(8,840) and multiplying by the value of
the rivet in bearing on the web used.
With an effective depth of 2.4 we find
that a rivet pitch of 131/6” is good for
214,400 shear, which is a little greater
than the 206,500 shear on the girder. If
necessary this required shear may be
reduced by taking into account that part
of the moment which is taken by the
web. This is usually not done, however.
If the uniform load were applied to the
flange this also would have to be taken
into account as the shear on the rivet
would then be the resultant of the verti
cal shear from the uniform load and the
horizontal shear due to the flange stress
in the girder.

Table III is derived from the formula:

_Vd
S

where V is the value of one rivet in
double shear or bearing as the case may
be, d is the effective depth in inches, and
S the shear at the point on the girder
where the rivet pitch, 1

), is required.
When the uniform load is applied directly
to one of the flanges this formula should
be modified by substituting for S the

quantity \/S2+a2J2, where a is the uni

' form load per lineal inch of girder.
When it becomes necessary to figure

the rivet pitch closer than is given by these formulae
by taking into account the portion of the bending
taken by the web, we may increase the rivet pitch

formula:
A-l—a

A

where A is the area of the flange angles and plates,
a the area of one-eighth of the web, and 1

9
'

the
revised rivet pitch.

This is as far as it is necessary for the designer
to go as the detailer in the shop can take care of
the rest of the design if the loading is given him.
It is possible, however, for the estimator to figure

1>=1>'
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closer if more information is given, especially the
lengths of the cover plates.

We found that 111/6" of cover plates was re
quired. It is customary to use at least %” plates
and not over %”. In this case a %" and a V16" plate
could be used, placing the %" plate next to the
angles. To find the point where we can cut off these
plates we must find what the strength of the girder
would be with the V16" plate omitted, and also with
both plates omitted. If both plates were omitted
we would have left at that point the two angles
with two holes out of each and the web plate to
resist bending. This moment of resistance would
therefore equal 14.26x16,000x2.42 + 92,600, or
644,600.

The moment of resistance of the girder with only
the angles and V2" plate can be found by looking
up the allowable stress in the flange in Table V
and multiplying it by the efiective depth: thus,
318,200x2.42+92,600=863,600.

We must now find the moment on the girder at
various points and interpolate between them to
find the point where we can drop off the cover plates.

The moments on the girder at 5, 6, 7 and 8 feet
from the right hand reaction are found thus:

5R,—117x16%x5x2%= 631,800

6R,—-117x16%x6x3 = 751,300

7R,— 117x16%x7x31/2 = 972,800

8R,.—117x16%x8x-/1 = 988,100

By interpolation we find that both plates can be
omitted 5’ 1" from the right hand reaction, and the
%~,''plate can be omitted 6’ 6” from the right hand
reaction. It is good practice to run the plates
slightly beyond these points so as to get in enough
rivets before the point is reached to enable the
plates to do their work. It is common practice
therefore to extend the plates about 1' 3" beyond
the theoretical points of cut-off.

In a similar way we may find the moment on the
girder at points 3, 4 and 5 feet from the left hand
end, thus:

3R1— 117x16%x3x1% = 611,300

4R1—117x16V2x4x2 = 811,600
5R,—117x16%x5x2%= 1,008,300

By interpolation we find the cut-off of the plates
to be 3’ 2" and 4' 3” from the left hand end. There
fore the 4;" plates will be 6' 3" long and the %"
plates 8’ 9" long.

The rivets in the stiffeners over the end columns
and under the middle column will be in double
shear and be worth 8,840# each. By dividing the
reactions and column load each by this value we
obtain the number of rivets required in the stiff
eners in each case, thus:

309,700+ 8,840= 35

131,200+ 8,840= 15

206,500+ 8,8-’10= 24

The stiffener angles themselves are designed as
small columns having an unsupported length equal
to half the depth of the girder, which in this case
would be only 15". From a table of two angle
struts we may pick out the required sizes for these

angles.
The web of the girder we designed as 30" deep

while the angles for the flanges had 6" legs which
would leave 18%" in the clear between the angles.
If the rivets were spaced 2%” apart we could only
get 7 rivets in a line between the flange angles,
which with two in each angle would give 11 in each

stiffener. Therefore under the middle column we
would have to have at least three lines of rivets.
To make these symmetrical we would use four lines
or eight angles in all for stiffeners. This could be
done by using eight 5 x 3% x %" angles.

If the girder was placed on the tops of the columns
which carried it and they carried no other load we
can design the end stiffeners from the data already
used. We will use two angles at the extreme end
and four over the inside of the column similar to
those shown in the June number of the THE
FORUM. The two end angles we will design to
carry one-half of the load while the two inside
angles will be designed to carry two-thirds of the
load. One-half of the left hand reaction is 103,250,
which will require two 5x3%x% Ls, while two
thirds of the reaction would be 138,000 which would
require four 5x3%x% Ls. At the other end one-half
of the reaction would be 65,600 which would require
two 5x3%x3/8 Ls, and two-thirds of the reaction
would be 87,300 which would require four 4x3x§1/6
Ls, or we could use only two 5x3%x7/{G Ls. It is
often preferred in shops to use fewer sizes than this
and to throw away a small amount of material for
the sake of the uniformity and simplicity of the
shopwork, and this is regarded as good practice.

As we noted in the June number, there are a
great many rules as to the use and spacing of
intermediate stiffener angles. One rule is that when
the depth of the web between flange angles (in
this case 18%”) is more than 60 times the thickness
of the web (in this case only 27) then stiffener
angles must be used and they cannot be spaced
over 6 feet apart even if the formula gives a greater
distance. The formula for this distance is:

l
— —— ,000—(1

40(12
s)

where d is the spacing required in inches, t the
thickness of the web in inches, and s the shear on
the web in pounds per square inch. This formula
is conservative and safe to use. If for any reason
it is inadvisable to use as small a spacing of the
stiffener angles and this distance is not over the
maximum 6 feet allowed, we can increase the dis
tance between them by increasing the thickness
of the web, which would of course decrease the
shear per square inch.

CopyrightI 1921.by CharlesL. Shedd,C.E.



. Modern Floor Coverings
PART III

By E. H. HOWARD

made of magnesium salts was mentioned; it
would not be sufficient, however, to refer to this

type of flooring merely “en passant." It has in

many instances furnished a floor covering which
has won it a place in the catalog of materials
worthy of full consideration where a durable, san

itary, inert surface is required. The color possi

bilities and pattern arrangements offer a wide field

for study. Laying it in squares with surrounding
lines of another color, is one effective method of
using this composition. The colors are permanent,
if properly used, and can be varied in the mixing
to match almost any shade. In the standard colors
the red is the most likely to give trouble, and that
only by slowly fading.

There is now in the process of development still
another variant of the magnesium floor covering.
It is not yet on the market, commercially, but it
has been tested by many months of actual hard
wear. This material is a combination of magnesium
salts, from which the chlorides are entirely absent,

and ground cork. Possessing as it does the inert
ness and durability of

'
magnesium compositions,

with the resilience and sound-proof qualities of cork,

it merits attention.
The cork is ground, not pulverized, and mixed

with the magnesium salt in a plastic mass. To this

is added the color pigment, which, by the way, does
not color the cork, and when the whole mass is of
the proper consistency it is placed in moulds under

IN
the discussion of composition floors the type

Panel of Simple Pattern

Showing Veining

This new product, having the appearanceof marble, can be em loyed in varied architectural patterns
and is noiselessand resilient un er foot

high pressure and cured. After being cured, the

moulds are removed and the material is cut into
tiles and ready to lay. These tiles have been used

for trucking surfaces and so far have developed no

defects. The surface is non-absorbent, so that
grease does not penetrate, and washing with any
cleanser or soap will thoroughly clean the surface.

They may be cemented directly to concrete with
a waterproof cement or may be laid on a wood

floor. When the under surface is wood there should

be a layer of coarse cloth tacked to the wood floor,

and to this the tile is attached by means of a special

quick-setting cement. The cloth serves merely as

a protection in case of shrinkage in the wood. This
material may be used in large sheets as well as

in small tile, and therefore can be used as a dado

on the wall. It is also possible to use it in the form

of a sanitary base.
There is still another form of floor covering which

is made in colors, patterns, shapes and sizes to

suit the designer's requirements. The foundation
and principal component is cement. All architects

are familiar with the cement tile which was on the

market a few years ago. It was not a material to

appeal, excepting in occasional low cost work. The
tile we are now considering is, however, far different
and should not be confused with the old cement tile.

Without doubt, it will be a surprise to many to

know that some of the fine “old" Spanish tile floors

which are seen in some of the southern estates and
in Cuba are manufactured of modern cement.

Decorative Rubber Flooring in Piano \X/areroomsof C. C. Harvey Co., Boston
Kilharn,Hopkins0:Greeley,Architects
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Cement Tile Floor in Pssaje Hotel, Havana, Cuba
Each unit is composed of four similar tile

The illustrations presented here will give an idea
of the great opportunities for securing fine copies
of old tile and the wide variety of color and design
which are at the command of the architect or engin
eer, if he elects to employ this type of floor.
Cement floor tile* is no new product, nor is it a
material which has not proved its value in the test
of time. There are in Havana today some floors
which are as tight and flush as new work, but which
have been laid and used for over 125 years.

Cement tile is simple in manufacture but requires
skilled artisans to make the designs in the tile in

proper manner. Steel moulds are used and this
assures even sizes, true forms and square edges.
The moulds are filled with cement and the designs
are pressed in. The tile is then subjected to a
pressure of 4,500 pounds to the square inch. The
tiles are “seasoned" with water and are then
"cured" for a definite time, depending on the size
and character of mixture, in a storage room kept
at a fixed temperature. The whole process results
in an exceedingly dense, compact, hard substance,

not subject to action of heat or cold and free from

danger of swelling or shrinkage.
If the tile is to be laid on 5 concrete floor the

concrete should be kept about two inches below
the finished surface. The structural floor should
be smooth, but not steel troweled. Upon this under

surface is laid the tile bed of approximately 1%
inches of cement mortar, and then the finished prod
uct is placed in position. From this point the

process of laying the floor is the same as for ordinary
tile. After the floor has been thoroughly washed
a light coat of floor wax is applied and wiped off

with a cloth. One more wax treatment six months
later is recommended as all the finish the floor will
need to give a fine, hard sheen.

Floor coverings play so vital a part in

modern construction that an exhaustive study of
the characteristics of the various materials is of
great importance. Linoleum, cork carpet, cork tile,

777*\Ve are indebtedto Mr. A. L. Hutchinson,architect.of Mobile. Ala.,
for some of the data on the cement tile and for the illustrations
mcluded here.

rubber tile, synthetic rubber and compo
sition floors have been discussed and
presented in a manner, but not so thor
oughly as the subjects deserve. The
analysis, however, will tend to give the
architect a starting point for his own
personal investigations. Facts have been

presented which may at times be at
variance with the salesman’s talk, but
facts are unalterable.

In reality there is little need of ex

pressing the truism that a floor may make
or mar an otherwise beautiful room. It
is obvious. The profession has been

interested in trying to secure something
for fioors which would be “wear-proof,"
noiseless, artistic,sanitary, easily cleaned

and of low maintenance cost. We can
not prophesy what shall be in future,

but one can easily look back and note the progress
that has been made in the last decade and hope,
perhaps not in vain, that the future will bring us

a material which will be even superior to those we
now possess.

There is a vast field opened up in the supplying
of materials suitable for flooring of buildings of dif
ferent kinds, for substances of various sorts are re
quired for buildings serving different uses. The
ingenuity of modern manufacturers may be relied
upon to meet the demand and the market offers a

range of materials broad enough to fulfill the need
of flooring suited for different purposes. The
adaptability of the floor coverings which have been
described in these pages is the reason for much of
their popularity, for they are to be had in units of
such flexibility that they may be laid without
difiiculty.

Cement Tile Floor in National Bank of Cuba



BUSINESS Gt FINANCE
C. Stanl_cyTaylor. duociate Editor

Straight Talks with Architects
I. HOW CAN I GET MORE BUSINESS IN MY OFFICE NOW?

the New York office of THE FORUM. He is
not an architect; as a matter of fact he is the

owner of a department store in one of the smaller

cities near New York. He brought with him, how
ever, certain suggestions regarding business getting
which should be of practical value to every archi

tect.
It happens that his interest in architecture is

confined to the building of a residence, for the

planning of which he retained an architect about
two years ago. His experience in this problem of
building a home was similar to that of many archi
tects' clients who hoped to build in 1920. After
the plans were completed and bids taken he found

that the house would cost him eight or ten thousand

dollars more than he was willing to spend. After
making certain of the cost, he refused to build.
Naturally this was a disappointment to the archi
tect, and the plans for this house were filed away,

with many others, in the hope that a happy day
would come when costs would be low enough to

meet the clients’ approval.
About a month ago an enterprising sub-con

tractor (who had figured this contract a year before)
visited the architect's office and asked if there was

any chance to re-figure it. The architect told him

that there was no chance. Spurred on by a need

of work, however, this sub-contractor went to the

owner and told him that he would like to re-figure

his part of the work, as he felt that a substantial

saving might be made over last year’s bid. When
the owner asked him why he thought this might
be the case now, the sub-contractor replied that
there were several reasons, among them being:

1. Somewhat lower prevailing prices for ma

terials.
2. Possibility of securing the right kind of

mechanics.
3. The increase of efliciency of workmen in the

building trades.
4. The market for both labor and materials

being steadier, and it not being necessary to

add any large contingency fee.

The prospective owner of the house, being a

shrewd buyer, realized the soundness of these

reasons and told the sub-contractor that he would
be glad to have a new figure, although he felt that

it would probably be a waste of time. Much to his

surprise, however, the figure which came in showed

THE
other day a good friend of ours came into a really substantial reduction in costs. Convinced

that this condition might bear investigating the
owner went to his architect and instructed him to

get both general contract and sub-contract figures
from the same firms or individuals who had figured
before. The net result (to the surprise of both
owner and architect) was that where the cost of
this house last year totaled approximately $30,000,

the same house this year would cost less than
$22,000. On this basis the owner was willing to

proceed and the house is now under construction.
It may be noted here that the architect's eyes

were opened and that he proceeded at once to give
these figures to two or three of his clients who for
some time had been talking about building new
residences. The net result has been that two other
contracts have been awarded from the oflflce of that
architect. Certainly no credit is due to this particu
lar architect for possessing an instinct for the devel
opment of business. It took an insistent sub-con
tractor and a keen merchant to anticipate and

recognize conditions of which the architect himself
should have been cognizant.

This will explain the attitude of the merchant in

question who, when we had told him that business
was slow in most architects’ oflices just now,

replied in no uncertain terms that if
,

from a sales

viewpoint, he ran his department store in the way
that most architects conduct their businesses he
could not pay interest on the mortgage. We could
not help but recognize the truth of his statement
and into our minds there came the memory of a
question asked by a capable architect just a few
days before—the question which constitutes the

heading of this article. It was asked in a tone of
pathetic hopelessness, as much as to say, “of
course you cannot tell me.”

It is true that we cannot tell any architect
exactly where to go in order to get a new commission

today. We know, however, that certain architects’
oflices are busy and we know why they are busy.
In most cases it has not been luck or a fortunate
social connection, but it has been the attitude so
well expressed in the slogan, “1921 Will Reward
Fighters." These architects who are fortunate
enough to be busy have kept closely in touch with
niarket conditions; they have noted the increasing
efficiency of labor in the building construction
field and they have analyzed the business needs of
their clients and have spread wide a drag-net for
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sub-contractors’ figures, which have in many cases
been much lower than those quoted in the average
market figures——lower, in fact, than the architects
themselves had anticipated.

Now, in the episode of the merchant and his
house, the ideal condition would have been that the
architect himself might have ferreted out the fact

that this house could be built for a substantially
lower price. According to this ideal he would have
brought this fact to the attention of his client,

whereupon he would have received an order to

proceed with the work.
Why did he not think of doing this?
Why is it that, with so many possible building

projects in view, the average architect is content

to spend his time damning conditions in the build
ing industry, when perhaps in his office there are

tentative plans or projects which would proceed
immediately if the architect used the right tactics

with the owners?
When the average architect reads these state

ments he may probably sit back and say, “Oh well,

it is easy enough for a writer to tell about these

things, but it is not practicable to do them." We
believe that the principal reason that architects as a

rule are not good business getters, and consequently

are usually numbered among those “who wait
to be called,” is because the average architect
does not appreciate the fundamental business con

ditions which affect the building industry. Conse

quently, when a client tells him that he is waiting
for prices to go back to pre-war levels the architect
can only sigh and hope for the happy day when

building costs will reach the levels of the depressed

period of 1913.

On the other hand, we believe that practically
every architect is receptive to ideas, particularly
at this time when every office needs more business.

Therefore a review of the general conditions,

showing the trend of building construction costs

and the important facts affecting the stabilization
of material and labor prices, should prove valuable
data in discussing building conditions with clients.

The only way that the so-called buyers’ strike
in the building field can be broken is for every

architect to enlist himself actively in disseminating

the market information which the prospective

building owner should have. THE ARCHITECTURAL

FORUM feels this condition so strongly that at the

present writing a questionnaire is being sent to

every architect in the United States asking him

for a list of the number of possible projects which
are dormant in his office because of this same

buyers’ strike. The information thus obtained is

to be used in the proper channels to help correct

false impressions as to building activities when

market conditions become more stabilized.

Only the architect, however, has opportunity
for the necessary contact with his clients who, in

sum total, make up his division of the building
field, and it is certainly the architect's duty to

acquaint himself in every possible manner with

conditions of building costs in order that he may
discuss this question definitely and intelligently
with his clients when they are seriously considering
the advisability of building.

A review of the facts as to present and future
conditions in the building industry may in a sense
be termed “dry reading," but at the same time
this is the sort of information which any architect
can use and which, if it does not result in the devel
opment of immediate work, will certainly impress
the prospective client with the fact that the archi
tect is giving careful consideration to his problems
and business interests.

From several sources it is learned that the average
cost of building construction is today about 100%
higher than in 1913, which is usually referred to
as the pre-war period. The index figure of whole
sale prices of building materials, as prepared by
the United States Department of Labor, indicated
for July, 1921, a figure of 200 as compared to a

figure of 100 in 1913 and 333 in July of 1920. In
other words, the average cost of building materials
has come down more than half way from the peak
to the pre-war level. It may be noted also that the
Engineering News-Record has recently developed
an interesting method of figuring an index figure
of construction cost. Briefly, this is done by taking
the total annual production of steel, lumber and
cement, together with the total number and wage
of common laborers in the United States, ex

clusive of farm laborers. To convert these factors
into terms of money, 1913 was selected as the base
whereby index figures were prepared for every
year following, using the material prices quoted
at the given time together with the average number
and wage of common laborers in 20 representative
cities. A careful study was made of the relative
quantities of these materials and amount of labor
used in construction work, and this basic index
figure was then developed:

2,500 lbs. structural steel, $1.50 per 100 lbs..$37.50
6 bbls. cement, $1.19 . . . . . . . . . . . . . . . .. 7.14

600 ft. b. m. pine, $28.50 . . . . . . . . . . . . . . .. 17.10
200 man-hours, $.19 . . . . . . . . . . . . . . . . . . . . 38.00

$99. 74

The index figures of construction development in
this manner since 1913 are:

1913 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .$99.74
1914 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 92.99
1915 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 98.26
1916 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..137.29
1917 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..189.02
1918 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..202.77
1919 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .207.8l
1920 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 138.79
1921 (7 months) . . . . . . . . . . . . . . . . . . . . . . . ..214.39
July, 192l.....‘ . . . . . . . . . . . . . . . . . . . . . . . ..194.82

This index figure of July, 1921 also shows ap
proximately 100% higher cost of construction than
in 1913.

We may introduce at this point, however, the
question as to whether it is fair to take the construc
tion cost of 1913 as a pre-war level and expect
building costs to come back close to this figure
before there will be any general resumption of
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building activity. R. C. Marshall, Jr., General
Manager of the Associated General Contractors,
has given careful study to this matter. It is his
opinion that the building costs of 1913 and 1914

do not constitute a normal price level. He declares
that for 20 years prior to the world war all whole
sale prices were steadily increasing at the rate of
about 2%% a year and that this increase, except
for the war, in all probability would have passed
the so-called normal of 1921 at the level which
is now designated as 120 in the scale of indices.

At the present time (August, 1921) the index
figure prepared by the United States government
stands at 148 for general wholesale prices and at
200 for wholesale building material prices as
compared to the standard of 100 set in 1913. It
must be realized that the year 1913 was a year of
considerable depression and that wholesale building
material prices at that time were sub-normal.
Considering the fact that all wholesale prices have
been advancing approximately 2%% a year, it is

but natural to believe that, even if there had been
no war, wholesale building material prices would
have advanced at least that much which would
bring the index figure to 120. Added to this is the
fact that the index figure of building material costs
of 1913 was sub-normal. It is therefore fair to
believe that if the war had not intervened the
general increase in labor costs and other factors
contributing to increased prices would have brought
the normal index figure of building materials at
least to 130, if not somewhat higher. We find,
therefore, that building costs today are approxi
mately 70 points higher than the established normal
for 1921.

There is another factor to be considered—the
line of stabilization of prices. At first thought it
might seem that prices should stabilize at the
so-called normal level. Considering this matter
we may turn from this question for a moment to
analyze the accompanying illustration (Fig. 1)
which is merely a chart showing the wholesale price
fluctuation in the United States for 110 years. It

zw%
I_T _T

1310 1160 1860 "70 IUD II” 101!) 1910 I91}"10 1“ 1100

Fig. 1. This diagram, prepared by The Russell Sage Foundation,
illustrates the fluctuating of prices during 110 years. The contour of
the curve of prices is a condensedversion of the economic history of
the country.

will be noted that after the war of 1812 and after
the civil war it took periods of about 20 years for
prices to reach the pre-war levels. Naturally,
building construction cannot be expected to de
crease in cost any more than in proportion to the
general decrease in all commodities and labor costs.
We may therefore expect not only that the ultimate
reduction in cost cannot be greater than an index
figure which normally would be 30% higher than
in 1913, but that we must allow a period of a few
years for all costs to reach a normal level. Granting
that through the Federal Reserve Bank (and other
recently established means of controlling economic
adjustments during a re-construction period) this
period will be considerably shortened as compared
to similar periods following previous wars, it is

plain that we cannot expect a return to a so-called
pre-war level or to a normal index figure in less
than eight or ten years. The consensus of opinion
seems to be that building should proceed when costs
have become stabilized. Evidently the line of
stabilization will not be a straight line drawn
through normal points for the next ten years, but
will bear a direct relation to the falling of all whole

sale prices and labor costs.

Leonard P. Ayres, V ice-president of the Cleveland
Trust Company, has this to say in a recently issued
bulletin entitled “Price Changes and Business

Prospects"1 “We may lay down six general rules
with regard to price movements":

Wholesale prices move first and farthest.
Retail prices move more slowly and less violently.
Wage levels change more slowly than levels of prices.
Manufactured articles, having a high labor content,
change their price levels more slowly than do raw
materials, having a low labor content.
Salaries change more slowly than wages.
Rents change more slowly than prices, wages or
salaries.

Evidently, the cost of building has still to feel the
reaction of the reduction of wholesale prices which
is being followed by a reduction in retail prices of
building materials. An important decision on

wages of building labor just rendered by Judge
Landis (described in detail in the Service Section
of this issue) bids fair to establish a precedent in the
reduction of building labor costs. In view of these
facts we may expect the point of stabilization for
the year 1922 to be fairly between the normal index

figure of 130 and the present index figure of 194.82.
In other words, it is approximately 170 now and
will descend during the next few years in relation
to all gradually falling prices. It may be expected
that the line of stabilization in building costs will
gradually fall to meet what might be conceded as
the normal, in 1930.

VVe can see ahead, therefore, a period of building
activity started by those who really need buildings
and who realize that there is nothing to be gained
by waiting over a long period of years for such
reduction in costs as may be anticipated along the
line of stabilization just described. The second

diagram shown here (Fig. 2) indicates how the
cost of building increased disproportionately to

an
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Fig. 2. This chart shows a comparison of the changesin the cost
of building, rents, clothing, etc., since 1915. A line showing the
probable normal cost of building if there had been no war; also a
probable curve of stabilization, based on information b

y

Leonard P.
Ayres, Vice-president, Cleveland Trust Company.

the various elements which enter into the cost of
living. This, of course, was due to the unusual
demands of the war period and it will be seen that
the line of building costs is now approaching the
same tangent of reduction shown by the lines of
the elements which enter into the cost of living.
Before many months these lines will be running
approximately parallel, and that is the time when
building costs will be definitely stabilized. It would
seem that the breaking of the buyers’ strike in the
building field is but a matter of a comparatively
short time, when the public will realize that it is

not a question of waiting for building costs to reach
the so-called pre-war level, but for the cost of

building to maintain a balanced relationship with
rents, clothing, food, wages and salaries.

Another point which is encouraging in regard to
investment building is that in entering a long period
of falling prices the value of the dollar is increasing.
This point is brought out strongly in deductions
made by Leonard P. Ayres as a summary of the

results of his investigations of price changes and

business prospects, from which we quote:

1
.

Business rosperity depends on the prices of things, of
services, and 0 money, and on the relation of each to the
others.

2
.

When prices are changing, wholesale prices move first
and most, retail prices next, wages next, and rent last and
least.

3
. Any considerable change in the general price levels of

other countries is reflected by corresponding changes in the
price levels of this country. We are no longer economically
independent. The prosperity of each country is in part
dependent on the prosperity of other countries.

4
.

While price inflation and reduction have been serious
here, they have been far more violent abroad. We are less
hard hit in this period of readjustment than is any other
important nation.

5. Three times during the past 110 years the general
wholesale price level has reached the 1920 figures. In each
of the two previous cases the peak of high prices has been
followed by about 30 years of irregularly falling prices, and
then by about 20 years of rising prices.

6. It is probable that we are entering upon an extended
period of falling prices, broken by occasional shorter periods
of rising prices. The conduct of business in such timrs
presents radically different problems from those to which

Americans have become accustomed during the past quarter
century of rising prices and shrinking dollars.

7
.

During times like the present, when prices are high,
but falling, plant extensions should be avoided unless greatly
needed; financing should be on short maturities, if possible;
debts should be paid before the dollar gets still more valuable,
and hence harder to secure; the accumulation of stocks of
raw materials should be avoided; bank balances should be
built up; bonds should be purchased.

8. So long as the dollar continues to increase in purchasing
power, debts, rents, and taxes will be harder to pay. Business
transactions or investments, through which stated sums of
money will be received at periodic intervals in the future,
will prove more profitable than present standards would lead
one to believe, while agreements to pay fixed amounts at
future dates will be more diflicult to live up to than present
conditions and past experience would indicate.

9. In the long period of falling prices following the civil
war wages declined far less than did prices. In that same
period the productivity of labor greatly increased as the
mechanical means of production were improved. The future
course of wages depends largely on the degree to which the
per capita output can be increased, through improvements in
management, processes and machinery.

10. The immediate prospects of business at any given
time can best be judged by studying the development of busi
ness cycles, which progress through phases of prosperity,
forced production, liquidation, and readjustment, back to a
revival of prosperity. They are most accurately foretold by
the changes in the market prices of industrial securities. At
present we are passing through the latter stages of liquidation,
and have entered upon those of readjustment.

In order that a graphic presentation of some of
the points brought out in this article may be avail
able, we have prepared from various sources of
data the chart shown as Fig. 2 which indicates the
relative fluctuations in wholesale and retail prices.
the cost of food, the cost of clothing, the cost of
rent and the cost of building since 1915. We have
also indicated on this chart a proper approximate
normal line along which building costs would have
passed if there had been no War. We have indicated
also the probable curve of stabilization of building
costs. This is based on its local relationship to
generally falling costs, and when the curve of the
cost of building comes slightly farther down to
meet this curve of stabilization it may be expected
that we are entering upon an era of active building
construction. Probably this will not be a building
boom, but will be a steady period of activity, which

is much more desirable. It may be noted with
additional interest that due to better control of
economic conditions and to the intervention of the
Federal Reserve Bank during the reconstruction
period, that in about two years the cost of living
will have come down as far as it dropped in five
years after the civil war. This fact is significant in
that it promises a much shorter period of decreasing
prices and consequently a more rapid recovery from
the effects of the war than was enjoyed after either
the war of 1812 or the civil war. Is it not evident
that the period between the fall of 1921 and the
time of the return to stabilized building costs, which

is indicated for some time next year, should be one
of planning? If the architect can demonstrate to a
prospective client that the time to plan his building

is drawing near, this should mean the development
of additional work in many offices. Certainly those
who are forced to build will feel better if their plans
are ready, in order to take advantage of the first
period of stabilization in the building market.



Plate Description
THE CHARLES T. MILLER HOSPITAL, ST. PAUL

C. H. JOHNSTON, ARCHITECT

from the traditional, stereotyped develop
ment which made a hospital a dreary place

and toward another form of treatment which is

making it as attractive and inviting as its charac

ter and purpose permit. This tendency has been

noticeable for some years and in widely separated
sections of the country, and the Charles T. Miller
Hospital, recently erected at St. Paul, exemplifies
this difference in treatment and presents some

interesting solutions of unusual problems.
The considerable area which the hospital occu

pies fronts upon three streets of radically differ
ent grades—Summit avenue, one of the chief

thoroughfares of the city, College avenue and Rice
street. The placing of the main entrance upon
College avenue is due partly to the more favorable

topographical conditions and partly to avoid the

congestion of traffic which blocks Summit avenue.
Such placing of the building brings the greater part
of the hospital into a position where it receives the

greatest possible amount of sunshine, and the

arrangement of administrative and service depart
ments near the main entrance renders the first
floor available for wards and patients’ rooms over

looking a lawn upon the Summit avenue side.
This placing of the present structure upon the

property leaves space for future buildings.
Free beds, of which there are 50, are arranged in

small wards containing one, two, four or six beds.
The remaining 166 beds which the hospital con
tains, are entirely in private rooms, most of which
are equipped with private baths, the rest having
individual lavatories and toilets. The planning

THE
tendency of the modern hospital is away of the building places the service departments of

each floor, such as diet kitchens and service rooms,

near the central part of the structure to make as

easy as possible the distribution of food and to

afford every convenience for examinations and the

handling of surgical dressings, this section of the

building being served by electric elevators, which
connect the diet kitchen with the auxiliary kitchens
upon each floor. The passenger elevators extend
to the roof of the main building, where convalescent

porches and other features for outdoor treatment
will be provided. Upon the fourth floor the north
wing contains the operating rooms, obstetric sec

tion and laboratories. The rooms for operating and

their accessory rooms, complete with all surgical
equipment, are at the north end of the wing, and
delivery, wash-up and sterilizing rooms, with the

nursery, are at the opposite end. This separation

of the nursery from close proximity to rooms for

maternity patients in the south wing has proved
to be advantageous.

Connected with the main building by pipe and
service tunnels is the two-story structure which
contains the power plant with its equipment upon

the lower floor and the laundry upon the floor above.

Heating is supplied by a two-pipe vacuum system
making use of exhaust steam from engine units.

In the boiler room are placed two 250-h.p. water

tube boilers, and the pump ‘room contains vacuum,

boiler feed water and service pumps, feed water and

domestic water service heaters. The main facade

of the hospital presents a well designed treatment
in the renaissance style, of dark red brick trimmed
with Indiana limestone.

View of the Miller Hospital Showing-,Service Building and Ambulance Court
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COMMENT

FIRE PREVENTION

THOUGHTFUL

writers and economists have

loss in property and lives which is incurred

in America through fire, and the pressing need for

upon the country’s resources may be lessened. It
has been frequently set forth that during the past

owing to conditions during and following the war,

the losses through fire have continued unchecked

equaled that destroyed. Considerably more than

$300,000,000 goes up in smoke every year and some

In addition to this vast loss in property and lives

there must be considered the enormous cost borne

fire protection,—only as a safeguard against the

actual spreading of fires already started. This vast

is adding yearly to the crushing weight of taxation
already being carried upon the patient shoulders

Reflection on our fire losses is once again brought
to mind by the approach of “Fire Prevention VVeek”

being the anniversary of the memorable Chicago
fire. Public attention thus focused on the problem

progress in so many directions and at a time when

it is claimed that certain evils hitherto regarded

the credit of the architectural profession or the

building trades that the country continues to build

involved a ruinous loss of property and a far greater

loss in human lives than all the wars in which the

greater portion of this is needless is attested by the

fire records of Europe, where the per capita fire loss

Fortunately, the way' to safer and more depend

able methods of building is not difificult to find. For

have been bringing continually to the attention of

architects improved methods and means of con

The possibilities offered by these methods and

materials have undoubtedly led the way to better

but there seems to be little reason why a much

larger proportion of the country's buildings should

ventable, would at least be so confined and local

ized by use of modern “slow burning" construction

THE ARCHITECTURAL PROFESSION AND

repeatedly pointed out the colossal annual

so ordering our methods of building that this drain

few years when building has been greatly curtailed,

with the result that new construction has scarcely

18,000 human lives are lost as a contributing result.

each year,——not for fire prevention but merely for

expense, which might at least be greatly reduced,

of the American public.

beginning October 9, a date selected because of its

has a special meaning for architects. In this era of

as necessary have been overcome, it is hardly to

by methods and with materials which have already

United States has ever been engaged. That the

is only one-tenth that in this country.

many years the manufacturers of building materials

structing relatively or actually fireproof buildings.

building, which is a long step in the right direction,

not be so constructed that fire, if not wholly pre

that loss of life would nearly always be avoided.
It cannot be claimed that use of these advanced

building methods or the employment of fire-resist

ing materials are precluded by reason of their costs.
The rapidity with which American forests are
disappearing and the small progress which is being
made in reforestration have caused a steady
dwindling of the lumber supply and a correspond
ingly steady increase in the cost of frame construct
ion, while during exactly the same period the

introduction of improved methods into the manu
facture of clay products of different kinds and their
standardization and production on a larger scale

have caused the prices at which they are sold to
drop to a point where their cost is but very little
more than that of lumber, and this small difierence
in cost is more than offset in a few years by the
smaller expense of upkeep and the reduction in
the cost of fire insurance. Frame construction is
not necessarily to be condemned, because proper
precautions in design and construction will make
it proof against rapid combustion and hold fire
within prescribed limits.

A great responsibility—-that of leadership
belongs to the architectural profession in America.
The average client knows comparatively little
about building and even less of the relative costs
of building and upkeep and the merits of different
building materials. It is because of his limited
knowledge that he requires the architect. The
client rightfully regards his architect as a master
of the science of building and is prepared, ordi
narily, to follow his advice, much as he would obey
the direction of his physician or his lawyer were
the question medical or legal, and the architect's
function should be correspondingly more than
supplying an excellent floor plan clothed with a

pleasing exterior.

Leadership in an advance toward improved
forms of building could hardly be expected of the
building trade, the function of which, ordinarily, is
to execute or construct what is designed and planned
by the architect. The use of steel construction,
which makes possible the huge buildings being
erected all over the country, if it was not invented
by an architect at least owes its phenomenal
development largely to the architects who have
availed themselves of the advantages which it
offers, and the wide use of fireproof construction
will be promoted when the architects of America
definitely assume the responsibility of leadership
toward that end. It may be said that the develop
ment of steel construction was an absolute necessity
for the growth of American cities, but equally
necessary——and vastly more important—is the
prevention of the losses of property and human
lives which go on unceasingly under present
methods of building.
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Interiors Adapted from the Italian
PART I

By WALTER F. WHEELER

the arts of Italy so enduringly satisfying
, there is none which is stronger than what

might be called the combining of practicability in

its highest form with beauty of appearance. While
this admirable quality appears in many of the arts
it is particularly evident in domestic architecture,

for in much of such work the necessary utilities
are so clothed with a garb of architectural grace
that the result is a well balanced and finished
work, never overdone or made futile and fussy by
the addition-of unnecessary details.

It may be this practical quality which com

mends the Italian style for use in modern American
homes, and since the success of architects and
decorators in its interpretation is having the effect
of causing its wide use, a study of some of its
characteristics may be of interest. Italian Domes
tic Interior Architecture would be a topic upon
which volumes might be written, but what is

intended in these pages is an inquiry into the
interior architecture of the country villa or the
simpler forms of the urban palazzo as it existed in
Northern Italy during the fifteenth and the early
part of the sixteenth centuries, a type which is

especially adapted for use in America today. It is

the purpose of these articles to point out some of the

characteristics and possibilities of the use of this
style, to explain proportions, methods of treatment
of walls, ceilings, doors and other details which may
be of help, and to present illustrations of notably
successful work which has already been done in

America.
The dwelling of an Italian family, whether in city

or country, and today as well as in former centuries,

is intended to be first of all a home. In either loca
tion the plan of the house would not present essen

tial variations. The entrance doorway probably
opened into a hallway which led straight to what
was usually the heart of the house—the courtyard
or cortile, generally at the center of the building and

open to the sky. The rooms of all floors fronted or
opened upon this courtyard or upon the colonnade

which often surrounded it
,

the plan of the house

thus making it complete in itself and more or less

shut off from the outside world; even the windows
facing the street, when the building was a city
home, were often mere loopholes—narrow, vertical
apertures in the walls—unless for the sake of archi
tectural emphasis larger openings were desired; as

already said, the building was a home, and was re

garded as belonging primarily to the family.
The ground floor of an Italian home—the space

not taken up by the c0rtile—would be arranged to

serve various domestic purposes; here would be the
kitchens, serving rooms, store rooms and the living
quarters for servants and other household depart

OF
the many qualities which unite to render ments, sometimes entered from a separate doorway

but quite as often reached from the entrance which
led to the main quarters. From this ground floor a

stairway, somewhat modest and placed between

two walls in most instances, would lead to the main

floor just above, where would be placed the import
ant rooms of the house, the family sleeping rooms

being often upon another floor, with possibly still
another story higher up containing additional
sleeping rooms or quarters for servants. Such, in

brief and in the main, was—and still is—the plan
of the Italian home, whether in city or country.

In Italy there has always been the preference,
which obtains today in America, for a few rooms of
ample size rather than a larger number of small
rooms. Unless the building were the home of a
family of considerable importance, or of some

ecclesiastic of exalted rank, the rooms might not

exceed in number those required by an American
family today. The ceilings, however. particularly
upon the main floor,would be of considerable height,
which is desirable in a climate where the tempera
ture frequently rises to a scorching heat, and win
dows, at least such as opened onto a corlile or an
interior loggia, would probably be of ample size,

opening nearly to the ceiling. Upon this main

floor the Italian architect would make the most of
the area which conditions placed at his disposal,
the aim being to gain the full effect of space where

it existed and to simulate its appearance where

actual space was lacking. A well planned Italian
house always affords ample spaces between open
ings in the walls. Much of the reserve or reticence
which is characteristic of the style consists in the
use of a few appropriate and carefully selected fit
tings rather than of a multiplicity of small objects,
and the skill with which they are placed adds greatly
to the general excellence of the effect; a successful
arrangement, particularly when the pieces used are
of characteristic Italian broad and generous lines,

requires wall spaces of suitable dignity to afford
fitting backgrounds.

As an unusually attractive example of excellent
proportions, and having the added merit of being
such as are adaptable to American use, there is

included here the plan of a residence in Boston
built upon the model of an urban palazzo of mod
erate size. The planning as well as the fixing of the
proportions is the result of careful study of many of
the best examples of the period. The size and shape
of the city plot in this instance made impossible the
extending of the building around the cortile, but in

accordance with excellent precedent the structure

is planned upon two of its sides, the walls upon the
remaining sides being stuccoed. To relieve their
severity these walls are paneled and hung with

'wooden trellises, and as a concession to the cold of

113
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an American winter the corlile is roofed with glass.
This plan shows the stairway placed where it is
readily accessible and yet not given the elaborate
and monumental treatment which developed in a
later period; here its function is to serve as a means
of passage from floor to floor, and not as a vehicle
for architectural or decorative enrichment.

The Italian style depends for success almost
wholly upon care in handling proportions to create
an effect of spaciousness, and the use of good judg
ment in selecting materials which afford judicious
contrasts. As representative of a room in an
Italian house of the type under discussion an
analysis of the interior illustrated upon this page

may be helpful. This drawing room corresponds
to the chief formal apartment of an Italian palazzo.
As may be seen from the plan of the main floor,

page 115, the room is of excellent proportions, t.he

three windows facing south into the cortile being

far more important than three other windows fac

ing the street. All door and window openings are

placed where they preserve the formal effect, but
with an intentional disregard of exact symmetry.
Wall spaces are not so cut up that opportunity for

Drawing Room or Salon in House of Henry Forbes Bigelow, Esq., Boston.

the suitable arrangement of furnishings is lost. The
chimneypiece is placed where it secures the archi
tectural balance of the room as seen from either of

_the doors through which it might be entered;

dimensions of the fireplace opening, 5 feet high by
5 feet 6 inches wide, are entirely correct for an

interior of this type and size, and above the fire

place is a simple but extremely well designed man tel

of cement. The walls of this spacious drawing room

are of rough troweled plaster of a color which varies

between a pale gray and a deep cream and possesses

texture which gives no suggestion of bareness but
seems rather to be intended as an effective foil for
the richness of the tapestries and portraits hung

against it. The color of the plaster is varied because

it was obtained by coats of different tones, the last
of which was wiped off, exposing the underlying
shade. Woodwork of windows is treated with
extreme simplicity and although almost hidden in
the deep plaster reveals is painted to match the

walls about it. The baseboard is merely a narrow
fillet to protect the walls. The floor is of wide

chestnut boards possessing vigorous grain, secured

with wooden pegs and finished in low color tones.

_i'gvp~ ‘.

Bigelow 86Wadswonh, Architects

The wall shown is about 42 feet long with a ceiling height of 18 feet
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Ground Floor Plan

The ceiling of this room is of open timbers; the
heavier beams which cross the room at right angles
divide the area into nine spaces of almost equal
size, these spaces being subdivided by smaller
timbers upon a higher level. All this woodwork,
which is of chestnut with very little finish, is poly
chromed with a moderately rich renaissance decora
tion in which red, blue and other colors are com
bined. There is no striving to produce a gorgeous

and lavish effect, but the atmosphere is that of
restrained and thoughtful luxury.

The characteristics of Italian architecture of this

type may be summed up under several headings:

Spaoiousness. Italian architecture places the

greatest value upon simplicity of plan and spacious

ness of rooms. Better by far one or two rooms of
ample dimensions than a larger number of rooms

too small to be effective from an architectural
point of view and too contracted for practical use.

By the use of good proportions and comparatively
few furnishings this appearance of spaciousness is

often created.
Ample Wall Spaces. Where use is made of only a

few carefully selected pieces of furniture it is highly
important that these few be arranged with con

siderable care, and this makes necessary the provis
ion of broad wall spaces. An Italian architect

Stairway from the Cortile, House of Henry Forbes Bigelow,

would always visualize the appearance of a room
when furnished, planning for the maintaining of
balance and placing utilities such as doors or win
dows where they would not interfere with the
architectural composition.

Severity. Since this style depends upon success
in handling contrasts it follows that severity often
provides the most effective foil for objects which
may be more elaborate. Severity, however, need

never be bareness, and even the most severe object
may be architectural by reason of its beauty of
texture and its fine restraint of such lines as it may
possess.

Proportions. More than many architectural
types the Italian villa style demands excellence of
proportions; this is particularly true since it does
not often employ decoration to an extent which
would make it the chief consideration. For this
reason the architect who would succeed in inter
preting this apparently simple but very exacting
style must give heed to dimensions of his rooms and

even to what might seem to be minor details. The
proportions given in these pages are excellent for
rooms of their several types.

Crudity of Finish. It would be a mistake to carry
out the finish in rooms of this type to the point
where every surface or line is worked out to a
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mathematical smoothness or

evenness. Refinement, to

be successful in work of this

character. should take the

form of discrimination in re

gard to design and scale;

particularly in large domes

tic interiors, the effect gains

greatly from a slight crudity
in execution.

Plaster. The various plas

ter finishes which are useful
in developing interiors in

houses of this type are pro

duced with the trowel in the

same way which the plas

terer used in the sixteenth

century. Dry color mixed

with plaster was employed

at that time and is still used,

and for interiors which are

but sparsely furnished or

where but few objects are

to be hung upon the walls,

polychrome in all-over de

sign is particularly helpful.
Color. The unusually large scale in which Italian

domestic interiors are often designed, and the

ample sizes of rooms, permit a use of far more color

than might be desirable in decoration of some of the

r

A Principal Room in the Famous Davamati Palace, Florence

more intimate types. There are no colors which are

particularly suitable, therefore any may be used,

subject only to the restraints and limitations im

posed by good taste and careful judgment.

A Low, Vaulted Refectory of a Florentine Palace, Typical of Minor Apartments in Large Italian Villas

This form of interior permits of effectivefrescoes
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Scale. Because rooms of this character are of
larger area and greater height than rooms of most
other architectural types used for like purposes in

American houses, a much bolder and more vigorous
scale must be adopted. Ordinarily architects and

decorators fear to use a scale sufficiently robust
and the result is apt to be over-refined to the point
of weakness. It would perhaps be better, if an

error must be made, to err in the opposite direction
by establishing a scale over-robust. There is

nothing more important in architecture of this
type than the use of suitable scale.

Vigorous Mouldings. Closely allied to scale, in

architecture of this character, is the question of
strong, vigorous mouldings, highly necessary to

interiors where walls are so often of plain, rough
troweled plaster. One function of a moulding is to
cast a shadow; another function is to relieve the

eye wearied by too great expanses of wall, and

these offices are fulfilled only when mouldings are

crisp, bold and virile. Such mouldings may be seen

in some of these illustrations and details of a few
will be given in later articles of this series.

As an aid to adapting architecture of the early
renaissance to modern living there are now being
made excellent reproductions of Italian furniture.

Certain modern craftsmen are faithfully reproduc
ing original pieces with much of the finish which
makes them valuable, not with the idea of decep
tion by reproducing patina and even worm holes,

but in the hope of placing within reach of the many
what are now, or else long have been, the prized
possessions of a few great museums or of a few
princely Italian families. The American furniture
workers who are making possible the use in modern
homes of furniture which possesses the symmetry
and grace of that produced in Italy during the
fifteenth and sixteenth centuries, are not the only
craftsmen who have caught something of the

inspiration which produced the original work.
Makers of fabrics, wrought iron, tiles, pottery of
many kinds, stained glass and workers in all the

arts which had a part in creating the Italian villa
or palazzo, are producing work which rivals in
excellence the work of the older craftsmen, and

since in a sense all of these arts are the servitors of
architecture, it is its part to choose and employ, to

select and to use, the work of them all. Such
accessories of architecture will receive due atten
tion in these articles, the hope being that there

may result some definite help to architects who
may be working in the Italian styles.

Dinmg Room in the House of Theus Munds, Esq., New York. James E. Casale, Architect

This lower story room with glassed-overcortile beyond suggeststhe usual Italian treatment



The Execution of Furniture and Decoration Commissions

BOUT one year ago a limited survey was
made by THE ARCHITECTURAL Foxum to
determine the interest of architects in the

question of furniture and decoration. As a result
of the interest manifested at that time the Decora
tion and Furniture Department of THE FORUM
was instituted at the beginning of this year. In
cidentally, a more complete analysis has been made
and it is now possible to give facts and figures
regarding the handling of furniture and decoration
commissions in architects’ ofiices.

Information received from approximately 1,000
offices in various sections of the country indicates
use of four methods of carrying out interior deco
ration commissions under the supervision of the
architect. These include:

I

1. The recommendation and employment of a
high class firm of interior decorators to carry out
the entire project in co-operation with the architect.

2. The employment of an interior decorator
who acts in the capacity of a professional buyer.

3. Direct purchasing of all furniture, fabrics and
objects of art by the architect himself.

4. Purchasing by the client, in consultation
with the architect.

Our analysis shows that approximately 70% of
the large volume of furniture and decoration con
trolled by architects is carried out through methods
1 and 2 as outlined here. In dealing with high
class decorators, who to a great extent maintain
their own show rooms, the procedure calls for
conferences between the architect and the decorator
and the presentation of sketch suggestions by the
decorator in accordance with general requirements
provided by the architect. Accompanying these
sketches and suggestions are price keys which in
dicate the total cost. The general requirements of
the architect are of course based on consultation
with the owner, and the final sketches are submitted
to the owner for his approval. The architect then
obtains orders for the decorator to proceed with the
work and supervises the carrying out of the con tract
in a manner somewhat similar to his supervision
of the actual building construction.

In operating under method 2 the general layout
of the rooms, together with any necessary interior
sketches, is prepared by the architect and submitted
for the approval of the owner. The architect then
employs a professional purchaser who brings to his
office all necessary samples of fabrics, wall paper
and other decorative materials. When this display
is properly arranged the client is called in for final
decision. From many ofiices we have reports that
this method of executing an interior decorator's
commission is highly satisfactory. The interior
decorator usually profits by the discounts allowed.
while the architect is paid a direct commission for
design and supervision in a manner similar to that
covering the actual building operations. Ap
proximately 20% of this work is carried out com

pletely by the architect, including the purchasing.
Another interesting method which we have found

is used to a limited extentI and which might well be

encouraged, is that in which the owner (or else the

owner's wife) assumes the part of the professional

purchaser and submits for the opinion of the archi

tect samples of fabrics and types of furniture which
have been selected.

Almost without exception we find the architect’s
opinion favorable toward controlling choice of
furniture and decorations, and it is evident that
many architects who have never before given

serious consideration to this phase of architectural
practice are now recognizing the possibility of
controlling the finishing touches to the buildings
which they have designed. Not long ago, in order

to determine the trend of thought on this subject,

we selected at random 20 houses, already built,

ranging in cost from $60,000 to $100,000. We
approached the architects who had designed these

houses and asked them if it would be possible to

get photographs of the living rooms. 17 of the 20

were unwilling to have photographs published

because the effect of the interior architectural
designs had been almost ruined by indifferent
decorations and furniture. In one of the remaining

three cases the decorations of the living room had

been carried out under the supervision of the archi
tect and were entirely satisfactory; in the second,

the interior decorations had been done in a very
attractive manner by a firm of interior decorators

who were not employed through the architect but
kept their work in harmony with his design, while
in the third instance the furniture and decorations

had been controlled by the owner who happened to

be a man of excellent taste and understanding.

Inquiring further regarding the 17 examples of
architects' interior designs ruined by unwise decora

tions and furnishings, we found that in 15 instances

the architects had not even suggested to their
clients the idea of their supervising decorations and

furniture and that in two cases the work had been

done wholly by professional decorators who evi

dently did not know theirbusiness. In almost every

instance we found that the policy of the architectsI
who in previous years gave no consideration to the

handling of the interior decorations, had changed

with a realization of the importance of controlling
this feature of architectural design.

We have been surprised by the number of letters

from architects which report that invariably the

furniture and decoration problems of large buildings
are placed under their supervision, often as a part
of their original contracts. There are still many
unsettled business problems affecting this activity,
including not only methods of charging the owner

for service rendered but the relations between the

architect and the wholesale trade. Various points
involved in this connection will be discussed in
succeeding issues of THE ARCHITECTURAL FORUM.
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New York’s ew Architecture
THE EFFECT OF THE ZO NG LAW ON HIGH BUILDINGS

By AYMAR EMBURY II

HE law was framed to stabilize and con
serve property values, to relieve the rapidly
increasing congestion in the streets and on

the transit lines, to provide greater safety in build
ings and in the streets, and in general to make the

business of the city more efificient and the life of
the city more healthful and agreeable.H

Thus writes George B. Ford, the Consultant of
the Commission which framed the law. Nero
doubtless wrote to much the same effect, after he

had burned down some of Rome, for he found that
the narrow streets of the old city were so jammed

with the tenants of the six- or seven-story tenement

houses that a considerable portion of the population
of Rome was burned up; since many of these

people were useful to him and since it was practi
cally impossible for him to enjoy the spectacle of
their death, he made and published a law which
was not at all dissimilar from our “modern and

novel" idea, prohibiting the construction of build
ings of over stipulated heights in streets of given
widths, and assigning definite areas to certain

trades.
I have not happened to find what the people of

Rome thought about their zoning law, and I do

not suppose that what they thought mattered very
much; but, amazing though it may seem, our law

seems to be in a fair way to accomplishing its

purposes, while the fears openly expressed by the
Commission, that the law would work real hardship
on some owners of real property, have fortunately
been negligible—nor has the law interfered greatly
with people who desired to alter or rebuild existing
structures, mainly because the “use" districts were

made as nearly as possible co-extensive with the

sections of the city which had grown naturally into
specialized districts of one sort or another. So this
law, which was received very doubtfully, and con

sidered as a radical experiment, has shown itself
to be conservative in its action, and has awakened
practically no active opposition. To the benefits

anticipated by the framers of the law have been
added others of considerable interest and impor

tance to the architectural profession, which were
certainly not obvious on the face of things. One
cannot help suspecting that the architects on the
committee must have perceived at least their
possibility, although as these were aesthetic rather
than practical, one can imagine that they were not
particularly urged as reasons for the passage of the
law since any purely aesthetic reason is received
with suspicion and doubtfully regarded ‘as a detri
ment by our sound business men. The first, and
thus far the most obvious, result has been to in
crease greatly the possibilities of interesting treat
ment in the upper stories of high buildings; the
second, which is as yet a tendency rather than an
accomplishment, is to produce a certain unity in
our street facades through the limitation of heights,
and it is of these two factors that I wish chiefly to
write. _

The aspect of any city depends upon several
unrelated factors, each of which may redeem what
would otherwise be a very ugly place. Paris, for
example, is generally cited as being a beautiful city,
and in speaking of it, architects are apt to attribute
its pleasing appearance to the uniformity of the
cornice heights throughout the city and to the simi
larity in the design of the greater part of its build
ings. My own opinion is that its beauty is largely
due to the great number of trees which diversify
its streets, and that Paris without the trees would
be a dull, monotonous city, not so stupid as New
York in the brownstone period, but not so much
better, either. On the other hand, in New York we
have to get along without any trees at all, so that
our irregular street facades, with buildings of all
conceivable sizes, utterly unlike in use, material,
color, scale and precedent, are revealed in their raw
disregard of one another’s rights to artistic considera
tion. Trees would help the appearance of New York
more than any zoning law, for these unfortunate
discrepancies would be masked to some extent, but
if our city is to be beautiful, we will have to depend
on the buildings themselves.

Now the appearance of any city, or of any street
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of a city, is dependent upon the appearance of the

average of all the buildings which face it; an ugly
street cannot be made beautiful by one or two
beautiful buildings, nor destroyed by one or two
architecturally ugly structures, although the in
fluence on a neutral street of one or two examples
of extreme excellence, or the reverse, is surprisingly
potent for good or ill. Furthermore, it is true that
entire uniformity, even of excellence, is not particu
larly inspiring, and is perhaps even less attractive
than the unrelated conglomeration of buildings
that forms our usual street facade in New York.
The thing to be sought is rather variety within
quite definite limits, and it is precisely this that
the zoning law, plus the natural working of eco
nomic factors, is bringing about in New York.

The zoning law operates in two ways to bring this
about: first in its definition of “use" districts, the

segregation of manufacturing plants from retail
dealers, and of both from the residence districts;
and in the limitation of heights in various parts of

the city and on various streets. The limitation of

uses tends to uniformity, because each class of

activity requires buildings of generally similar
characteristics; but the natural desire for individ
uality keeps these buildings from being standard
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ized to monotony; likewise the limitation on

heights tends to establish a definite cornice

line on any street within the limits of a height
district, although it does not tend to establish

uniform cornice heights within an entire dis
trict, since the height requirement is depen

dent upon the street width and not upon any
arbitrary figure. Perhaps it should be ex

plained that the law divides the city into dis

tricts, in each of which the allowable height of

the street facade has a definite relation to the

width of the street, this varying from street

width to 2% times the width of the street, so

considerable variety of height is possible.

But the most interesting (to the architect)
of all provisions of the zoning law is the pe

culiar and most effective manner in which
heights are limited. The limit is not on the

total height of the building but on the vertical
height at the building line. Above that height,

buildings may be extended providing that
portions above the limiting height do not
extend beyond a diagonal line drawn through
the center of the street and the limiting
height at the street line. Dormers of con

siderable extent are permitted, and other
provisions of less, although very real, impor
tance affect the height on the rears of lots,

on courts, side streets, etc.

Roughly speaking, the law provides that
above the height limit all structures must be

contained within a cone of about 75° slope, so

that a very large building may have consider

able space above the height limit, while the

small building has practically none. Here is
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quired for lighting such space would be neither
architecturally nor practically satisfactory. It
would also be quite possible to step back each floor
so that it comes within the limiting line, but this
would be extremely difficult to manage in a satis
factory architectural manner, and the practical
difficulties in such construction would make the
cost incommensurate with the available office space
obtained; the spacing of the main columns in the

62,_ lower stories would have to be arranged primarily

EWLDM, M %/ with regard to the loads at the top of the building

1al7'T£}{1€!sJ0E-';_2li:7q7c:Ks
and not for economical steel construction or con
venient room arrangement on the principal floors,
a thing manifestly impracticable. Thus far the
buildings have been treated in a series of irregular
steps, varying in height from one to five or six
stories with the horizontal step-back generally
equal to the column spacing.

It can be seen that on a square or symmetrical
lot, or on a lot which is not excessively irregular,
an exceedingly interesting terminal motive is

possible; the problem offers a far wider range of
1N€e_L,'?]JLC§/ZN1c_f079“/ treatments than did the facade on one or two streets,

TYPICAL BUILD Kl/JVJV//VG THROUGH FROM which used to be our problem, and the value to our
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where the principal new architectural problem

is found, a twofold problem in that very great
skill in plan is needed to make it economically
desirable to build small structures at great
heights, with the necessary elevator service,
and that once more our designers of New York
buildings have an opportunity of designing in
three dimensions instead of two—to design
buildings and not facades.

From the economic point of view the prob
lem is genuinely difficult; in the first place, it

is obvious that the more floor space one is able
to obtain, the more elevators are needed;

floor space can be increased by adding sto
ries, but additional elevators need area and
decrease the available square feet of rentable
space. It is also true that a given area on an
upper floor requires more elevator capacity
than the same area on a lower story, because
of the time required to get to and from any
considerable height; so that if we utilize
our cone above the height limits to its full
est capacity, the upper story or two would
contain nothing whatever but the elevator
shafts.

Very few architects can or will design a
structure with no reference to its appearance,
so that the design of the stories above the
height lin1it is generally a compromise be
tween the silhouette which the architect wants
and what seems economically best. The
actual volume permitted by the law could be
enclosedwithin slanting roofs were the maxi
mum of space the sole consideration, but the

_ View of Heckscher Building from East 57th Street
multitude of small, superposed dormers re— w.m.. B!Wennure,Architects
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Principles Governing Design of Towers, from New York
Zoning Law

sides, and not left with raw and naked sides and
backs. Unfortunately, symmetrical lots are not
always possible, and in such cases the architects
are up against a problem not entirely dissimilar
to the old problem of facade, since they are com
pelled to choose one facade, or rather one point of
view, from which the building is most commonly
seen, and to develop that appropriately, letting the
back or the back and one side take care of itself.
Carrere and Hastings and Shreve, Lamb and
Blake had exactly such a problem in the Fisk
Building, and very properly considered the north
ern side of the building, which can be seen from
many parts of Central Park, and from Eighth
avenue, Columbus circle, and Broadway nearly in
full elevation, as of great importance and demand
ing a symmetrical treatment; While the south side
of the building, which can be seen only at acute

angles, and from certain rather restricted view
points, was comparatively disregarded. Even the

satisfactory northern facade was possible only after
a special ruling on the part of the authorities, for
the design as finally executed technically violated
the law, although practically it shut off less light
and air from the surrounding properties than would
a building which adhered literally to the restrictions
of the Code. This was due to the boundary streets

having different widths which would have imposed

two cornice heights and created an unsymmetrical
mass. The Commission accepted a solution in
which the heights were averaged. Fortunately,
the law permits deviations from its literal reading
where such variations are manifestly for the public
good, and the board is willing to consider these in
a broadly intelligent manner; however the path

to the board is purposely made diflicult, so that it
can be reached only if the object to be attained is

of real importance.
The other building designed by Carrere and Hast

ings and Shreve, Lamb and Blake and illustrated in

connection with this article, the Liggett Building
on the corner of 42d street and Madison avenue,

is situated on a piece of property of somewhat irreg

ular shape, but of which a sufificient part is nearly
enough symmetrical so that the portion of the

building above the height limit can be treated as

a symmetrical, tower-like structure. The height

limit of this building occurred at the 16th floor,

where the principal cornice of the building is placed,

and the small tower-like corner extensions of the

16th story are made possible by the provision re

garding dormers. The sloping limits of the cone

enclosing the part above the height limits are

tangent, or nearly so, to the cornice of the 16th floor

and of the 22d floor. Above the 22d floor an

other step-back would have been necessary, but
the architects evidently felt that the available
office space, which would remain after the stairs,

elevators, toilets, etc., had been deducted, would not

repay the owners for further construction in height.

It may be argued that only a portion of the battery
of elevators need necessarily go higher, thus saving

a certain amount of space; but the practical diffi

culties of operating only a few elevators to certain

stories, and these for a comparatively small number

of tenants, made further extension not worth con

sidering.
The Heckscher Building is the latest of the New

York structures to be completed under the pro

vision_s of the new Code, and, like the Fisk Building,
was designed to be considered especially from the

north, where it faces Central Park and is a very
prominent object in the city skyline for several

miles. The property on which this structure is

built is of sufficient size so that the building could

be agreeably designed from the sides as well as

from the front, and the principle on which the build
ing is stepped back is readily to be seen from the

illustrations. In this case the cone enclosing the

part of the building above the height limits is in

part actually constructed as a roof of the tower,

and the silhouette of the building is perhaps as

attractive as that of any in the city with the excep

tion of the VVoolworth Tower.
The Ambassador Hotel is the only tall building

constructed under the Code, other than an oflice or
loft building, which occurs to me and since this
hotel is on a lot which is in the main square but
with the northerly Park avenue corner extremely

narrow, the treatment of the upper stories in plan

must have been much more difficult than would
appear from the completed structure. Here only
a comparatively small extension above the height

limit was made, perhaps because the hotel was large
'

enough for economical operation without additional
rooms, or more probably because the more or less

complicated plan of the modern hotel made it im
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practicable to raise the structure
very much and still give proper
rooms. It can readily be seen

that an office building offers a
much easier problem in this con
nection than a hotel or an apart
r'nent house, since in very large
offices a considerable amount of
artificially lighted space can be
used without inconvenience for
storage, for foyer halls, or other
purposes of that kind, so that the
total thickness of the mass of the
building may easily be 60 to 80

feet, while in hotels or apartment
houses, where all rooms must have
outside light, the thickness of
an_v wing will be determined by
the width of two rooms plus the
necessary corridor and elevator

space, etc. This will amount, as
a rule, to not over 44 feet, and it
is impossible to get a step-hack
of more than one or two stories
which will comply with the law
and which will leave space for
rooms.

The architectural treatment of
the tall building has never had the
final word said about it. The
Woolworth Building, perhaps the
finest example of tall building in
America, is

,

as far as its exterior
treatment goes, more expensive
than is commercially practicable
for the average building; nor is

this expense entirely unnecessary
to the result, since the great difli
culty of architectural composition

in the tall building is that the
window openings themselves are
extremely small as compared with
the mass of the building and the
frequent duplication of small open
ings with narrow piers between,
on a mass of great bulk, is ex

tremely diflicult to handle in any
of the traditional styles excepting
Gothic, and that is obviously the
most expensive style in which to
work. In the classic styles the
proportion of openings must bear
some definite relation to the size of
the order employed, and the archi
tects of tall buildings have endeav
ored to solve the problem in several

ways-, of which none has been com

pletely satisfactory. Thesuperpo
sition of orders, asin the case of the
St. Paul Building and the Ameri
can Telephone & Telegraph Build
ing, is completely unsatisfactory,

--
--
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even when the orders themselves
are as beautifully proportioned as
those of the latter building. A

more common attempt at solution
has been to endeavor to include

within a single order several
stories of windows, with large
masonry openings, the floors and
partitions between rooms being
cared for by metal mullions and
transoms within the masonry
openings. The most successful
of all buildings of this type is

probably McKim, Mead &

White's alteration to the old New
York Customs House, but even

this building, although not very
tall, cannot be said to be com

pletely satisfactory. The most
common treatment of our later
buildings has been to indicate the
classic character of the building
by orders applied at the base and
less often at the crown with a plain
shaft pierced with undecorated

Upper Stories of Younison Building, West 35th Sn eet, New York
Geo. dcEdw.Blum,Architects
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windows. This is in a way begging the question,
because the order is used purely as an ornamental

appendage, although its use as an ornamental motive

is perfectly defensible. VVhen this use of the order

was comparatively new, it was objected to on the

grounds that the steel framework of the structure
was insufliciently expressed. Now that we have been

accustomed to this, and from seeing examples of
steel construction in constant progress before our
eyes we have learned what the skeletons of our tall
buildings are, we have become used to the conven

tional form of covering these structures and it no

longer seems unreasonable.
Now whether the conventional facade is really

the best that could have been obtained is no longer

of such great importance, since we are again com

pelled to design in three dimensions; but I am by
no means sure that the few buildings which have

been built under the new zoning law are steps in

the right direction toward a proper solution of the

problem, although certain features are unquestion

ably right. These new buildings seem for the most

part to be adaptations from the facade designs of tall
buildings. In other words, the upper order has

been wrapped around the four sides of the structure,
not supporting the cornice on the street facade, but
stepped back on a sort of platform; and we are

having a series of buildings set one upon another,

rather than single buildings decreasing in size as

they mount. Whether this solution is the only one

Upper Stories of Aronson Building, West 36th Street, New York

Schwartz6: Gross,Architects

practicable because of the expense of any other
form of design, I am not prepared to say, although
it seems very likely; but so far none of our tall
buildings exhibits quite the continuous growth from

base to summit that an architect would like to see.

The nearest, perhaps, to this ideal is the Cunard
Building,* but I am informed that the zoning law
had little effect upon its design. Of the other new

buildings, the Heckscher Building most nearly ap

proximates the ideal—at least there is unity of de

sign apparent from the base to the summit; the
scale appears from the street level to be unchanged

throughout its height, and the silhouette is excel

lent. The problem was however much less difficult
than in the case of either the Fisk or the Liggett
Building, and the necessity for the extreme of
commercial economy of space was not apparently
necessary.

One of the happy by-products of current design
is the elimination of wide overhanging cornices; a

reminiscence of the time when every building was

supposed to be crowned by a cornice which bore

a very direct relation to the height of the facade.

With the increase in height of our ofiice buildings
the size of the cornice was increased so tre

mendously that its cost overbalanced its question

able artistic value. I think we can safely say

that the wide projecting cornice has been done

away with for good and I, for one, am glad to

see it go. Its usefulness had been long outlived.
Another difficulty in the design of

our tall buildings is the overwhelming
amount of glass required for shou win
dows on the lower stories, and these have

been in no way affected by the zoning

law. Its principal benefits have been the

standardization of the heights of build
ings, thus eliminating the bare, unfin

ished sides which have so long been eye

sores in New York and have made our
buildings look like stage scenery, and

the enhancement of the silhouette above

the cornice line. The experiments thus
far made, great as they are in expense,

have been comparatively few in number;
but the skill of our architects has so in
creased in the past 20 years that these

more or less tentative efforts have a

certainty and a tightness of design that
earlier architectural experiments in new

fields were not able to show.
The accompanying illustrations have

been selected to give a representative

idea of the work thus far completed

under the zoning law restrictions. They
are restricted to office and loft buildings,
of necessity since construction of other
types of building has been very limited;
they illustrate a variety of methods of
design, however, and provide a good

basis for work in the future.

‘Tm-2 FORUM, July, 1921.



/1'

Making the New York Zoning Ordinance Better
A PROGRAM OF IMPROVEMENT *

_ By HERBERT S. SWAN
ExecutiveSecretary,Zoning Committee,New York

anniversary of the beginning of zoning in New
York. Five years is not such a very long

time, yet it is sufficiently long to permit the merits
and demerits of a legislative measure to evidence
themselves. An appraisal of the actual effects of
the law, at this time, may prove of value not only
in strengthening and improving its provisions but
in cautioning other communities, which have not
yet adopted zoning, what to avoid if they are to
derive the maximum benefit from the operation of
a zoning ordinance. The object of this paper will
he, therefore, to point out steps which will tend to
facilitate the administration of the law, to simplify
its provisions so that they may be more readily
understood by the architects, builders, real estate
men and owners who must daily apply its regu
lations to concrete cases, and to suggest measures
for remedying some of the defects and weaknesses
which experience has shown the law to possess.

The numerous benefits conferred by the law will
not be recounted here. Although our discussion
will frankly be a critical inquiry into the short

comings of the law, we do not wish our position
misunderstood, for zoning has proved and is proving
of incalculable benefit to the city. That it has

positively demonstrated its worth in stabilizing
and enhancing property values, and that it is direct

ing the growth of the city along constructive and

intelligent lines are matters of such common knowl
edge that it is superfluous to dwell upon them.
Everybody agrees that zoning has justified itself in

THE
25th of July this year marked the fifth

Copyrightedby Herbert _S
.

Swan. 1921' _
{The opinionsexpressedin this paperarethewriter'sown personalviews

I

figfifilfi er~;<s-tti<ii\. '
; _\

_t _

I

‘

Part of the Borough of
zoning maps in New York, the height, use and area maps, each
independent of the other, with overlapping zones and different
map designations.

Qgeens Use Map. There are three

practice——even the skeptics, who doubted the ex
pediency of adopting it.

THE COMPLEXITY 01-‘ THE ORDINANCE. A criti
cism repeatedly lodged against the zoning ordinance

is that, viewed simply as a piece of bill drafting,
completely ignoring the wisdom or unwisdom of its
substance, the ordinance is so involved and com

plicated in its form and method of statement as to
render its meaning obscure and sometimes unintel
ligible. This comment may probably not be al
together unwarranted for it is not an infrequent
occurrence to find people who differ fundamentally
in their interpretation of the ordinance, and upon
occasions to find some persons interpreting the
ordinance in radically different ways at different
times.

It is quite true that this uncertainty in inter
preting the law has resulted in untold enbarrass
ment to both administrative officials and the public.
Officials have wished to enforce the law, but not
being clear as to its provisions, have hesitated and
done nothing; owners have wished to obey the law
but, failing to understand it, have ignored it. It is

not true that the zoning law is not enforced in New
York; the zoning law, being what it is

,

is probably
enforced as well as can reasonably be expected———

the point is that, were the law more definite and
precise, it could be administered far more effective
ly, easily and satisfactorily than is done at present.

Take the rules governing the application of the
map designations as an illustration. The different
zones in New York are not laid out and bounded
upon a map; instead, different symbols are used to
designate the streets, each street or part of a

2
..

Part of the Paterson, N._]., Zone Map. The hei ht, use, area,
building line and family per acre limitations are a combined in
one set of regulations. Zones are shown within block lines in
stead of streetlines as in New York.

A Suggestion for Simplifying the New York Zoning Map

125



126 October, 1921THE ARCHITECTURAL FORUM

street constituting a zone or part of a zone, accord
ing to the sphere of influence exercised by the sym
bol or symbols used in the adjacent street. The
complexity of these rules may be suggested by
mentioning the fact that in the zoning commis
sion's report, the ordinance itself, containing all the

regulations, occupies but 13 pages while the 26

rules relating to the map designations and the 38

illustrations demonstrating their application, oc
cupy 10 pages. Without these rules and the illus
trations accompanying them, nobody could possi-
bly define the areas situated in different zones, and
even with them, some people experience the greatest
difficulty.

The simplicity and directness of method used in
constructing a zoning map proves of inestimable
help in enforcing an ordinance. The method used
to designate the different zones should certainly be
simplified at the first opportunity. Symbols in the
streets with spheres of influence should be entirely
abandoned and in their place designations applying
to the land itself substituted. When so much of
each block as may be within a different zone is
shaded or cross-hatched in a different manner, every
property owner will know exactly how his property
is zoned. In Newark, for instance, rules defining
the extent of the different zones occupy exactly
eight lines of type. Their brevity and clarity not
only enable everybody to understand and remember
them, but to determine instantly in what zone any
parcel is located.

The New York ordinance contains three separate
and distinct sets of maps, —one for each of three sets
of zones, one for the use regulations, and one for
the area regulations. When it is recalled that each
of these maps outlines from three to five different
kinds of zones, not co-terminous with one another,

the complexity of the regulations becomes apparent.
Theoretically susceptible of 75 separate and dis
tinct combinations, the regulations are actually
applied to the ground in such a manner as to form
36 kinds or classes of zones;

TIIE ADVANTAGE or A SINGLE ZONING MAP. If
the height, use and area provisions could be com
bined into a single set of regulations and the zones
shown upon a single map as has been done in some
of the more recent ordinances, as in Montclair, for
instance, the administration of the law would be
very appreciably simplified. Instead of having to
examine three different maps to ascertain how the

zoning regulations affect his plot, the property
owner would have to examine but one.

DESIRABILITY or ESTABLISHING A FOURTH Use
ZONE. The ordinance establishes three classes of
use zones. The residence zones exclude all kinds
of business and industry; the business zones all
kinds of large manufacturing establishments oc
cupying buildings more than one story high, and
nuisances. Nuisances, unfortunately, are not ex
cluded from the industrial zones. The effect of
this provision is to afford insufficient protection to

manufacturing. If a factory requires more than

25 per cent of the floor area in a building, or a floor
area in excess of the lot area, whichever is the

greater, it is forced into the unrestricted zones
containing all kinds of nuisances. ,

To put manufacturing establishments and nui
sance uses into the same classification has produced

many unhappy compromises, as every unrestricted
zone was the result, more or less, of a balance
struck, on the one hand, between the just claims of
the district for factory development and, on the
other hand, the protection demanded by neighbor

ing residence and business zones against nuisances.
In some instances, nuisances,were allowed where

they would do great harm for no better reason than
that the locality was naturally a manufacturing
district; in other cases, factories were prohibited
on the-ground not that their admission was un
desirable, but because the nuisances that might
slip into the district with them would prove a
serious menace to adjoining business or residence
zones. Four classes of zones — residence, business,

manufacturing and nuisance —‘ should be estab
lished at the first opportunity to correct this defect
in the ordinance.

FACTORIES IN Busmsss ZONES. At the same
time that a fourth zone is established to protect
light from heavy industry, it would seem desirable
to modify the rule governing manufacturing in the
business zone. At the present time, a one-story
factory may locate anywhere it chooses in the
business zone. The admission of such factories to
business zones deprives business of much needed

protection. It also acts as a standing threat to the

security of such residence zones as may adjoin the
business zones.

The provision permitting 25 per cent of the floor
area in a building to be used for manufacturing,
where such an area exceeds the lot area, was in

cluded in the ordinance to permit such manufac
turing in business zones as may prove necessary
as an incident to the conduct of a retail business.
As a general proposition this proportion of the
floor area has proved ample for the manufacturing
needs of retailers, though there are cases on record
where it has worked distinct hardship to businesses

admittedly desirable in business zones. The fault
to be found with the provision is not so much on

the ground that it unnecessarily cramps milliners,
modistes, custom tailors, etc. in the space they may
occupy for their workrooms, as that it permits out
and-out manufacturing in business zones, whether
or not it is an incident to a retail business. Then,

.too, the provision is all but impossible to enforce.
A reasonable rule to follow would seem to be one

which permitted as much or as little space to be

used for manufacturing purposes as might prove
essential to the conduct of the retail business to
which the manufacturing should be an incident.

THE “E" AREA ZONES. Much has been written
and said about the “E" area zones. Some people
frequently refer to them as the “$0 per cent zones,"

although this is a misnomer, for instead of being
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limited to 30 per cent of the ground area, buildings
may, in the case of interior lots, cover 50 per cent
of the ground and in the case of corner lots, 70 per
cent of the ground. At a height of 18 feet above
the curb, these percentages are respectively reduced
to 30 and 40 per cent of the ground.

It was hoped that the large amount of open
space required around buildings in the “E" zones
would exclude apartments. In the main, this hope
has been realized since but one apartment has been
built since the adoption of the ordi
nance in an “E” zone, The fact
that one apartment has been built is

,
however, portentous for the future.
Certainly it would seem wise to
devise more effective means of ex
cluding the apartment from private
house zones than a zoning restriction
which affords the possibility of
erecting buildings covering 30 per
cent of the lot up to a height of once
the street width, and covering 25 per
cent of the lot to any height above
once the street width as the builders
might choose. There is no means of
knowing when a private house area,

even though situated in an “E" zone, may be trans
formed into a district of towering apartments.

Different means may be resorted to in guarantee
ing a more assured and stable fhture to private
homes. A lower height limit, if a flat one, would in

itself go a long way in this direction. The highest
class residence suburbs in the vicinity of New York,
such as Glen Ridge and White Plains, for example,
prevent buildings in their best zones from having

a greater height than 35 feet. This excludes build
ings more than 2% stories high. In addition to
this, these suburbs limit the number of families to
the acre, eight, nine or ten families to the acre

being a very common restriction in the most highly
protected zones. This provision, of course, makes
the large apartment impossible. Surely private
houses should be afforded as much protection within
the city as neighboring suburbs under the same
conditions accord them. In this matter, then, it

may prove advisable to review not only the per
centage of the ground area which a building may
occupy, but also the provision requiring but one
side yard. Many communities in the vicinity of
New York, having a development no better than
that found in various sections of the several bor

oughs, demand two side yards and limit buildings
at the ground to 25 or 30 per cent of the lot areas.

BUILDING LINES. A subject that should also
receive immediate attention in these districts is that
of establishing building lines. At the present time,

buildings may be built out to the sidewalks even in
the most protected zones. New York may well
profit by the example set by Paterson, where no
building in the residence districts may project be

yond the average setback line at present observed

by the buildings on the same side of the street
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within the block. Where there are buildings now
on only one side of the street within the block, then
the setback line on the vacant side must be the
same as the average setback line on the improved
side. VVhere there are no buildings on either side
of the street, a uniform setback line suited to the
requirements of the type of building anticipated in
the district is established on both sides of the street.

FAMILIES PER ACRE. The great outstanding bane
of New York life is the congestion of population.
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Typical Examples of Building in Area “ E " Districts (Residential)
in New York

Bad as it is
,

one would scarcely believe that it could
become worse, and yet this is the appalling fact.

A density that was deemed “bad" a few decades

ago is thought “good” today; what was intolerable

then is now rapidly becoming the average. The
worst conditions affecting land overcrowding in

1921 would have been thought beyond belief a

generation ago and still the process keeps right on,

scores being. jammed into the same space formerly
occupied by tens, the houses built bigger and taller,

the rooms both narrower and shorter, and the apart
ments containing fewer and fewer rooms. This evil
the zoning ordinance leaves untouched. Tenements
may be built substantially the same as before the
enactment of the law.

Other cities, commencing with Newark in 1919,

have decided that such congestion should not be
allowed within their borders and that there is a
limit to the number of families that can live on a

unit of ground beyond which they cannot be housed

decently, and that this limit shall not be trans

gressed. If the number of families to the acre is

limited now, large areas in the Bronx, the greater
portion of Brooklyn, practically the whole of Queens
and all of Richmond can still be saved to civilized
standards of living. Let the opportunity of doing
something pass now and it will only be a question
of time, provided the population of the city con

tinues to increase, until east side conditions will
extend to every part of the greater city.

D‘wIzLLINos IN INDUSTRIAL ZONES. The “A"
area zones in New York are practically unrestricted
zones. No open spaces of any description are de

manded——buildings may occupy the entire lots.
In these zones the only requirement governing the

erection of buildings is that any court or yard pro
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vided as the sole means of lighting or ventilating
rooms shall not be less than one inch in width for
each foot of building height.

The “A" zones embrace, as a rule, all the locali
ties set aside for industrial purposes. Now, it is

perfectly proper not to exact as much open space

from industrial structures as from residential build
ings, but the regulations governing the “A” zones

affect the two classes of buildings in identically the
same manner. In other words, the “A” zones have
unwittingly been made asylums for all classes of resi

dential buildings which may feel themselves unduly
oppressed by the area requirements exacted in the
B, C, D and E zones. Residential buildings should

positively not be allowed in industrial zones unless

they conform to as high standards in the way of
courts and yards and other open spaces as are re

quired in the least restricted residence zone. To
demand lower standards for dwellings in the indus
trial zones than in the residence zones can in the

long run only result in creating the very kind of a

situation zoning is designed to remedy.

REAR YARDS. The New York ordinance requires

rear yards only in the cases of such interior lots as

are back to back with other interior lots. Interior
lots backing upon corner lots need not provide rear

yards, nor interior lots the rears of which happen

to be within 55 feet of any street. Corner lots, no

matter how large or how situated, as well as through

lots, are also exempt from the rear yard require

ment. With the exemptions the law allows, it is

possible to build up entire blocks without providing
a single rear yard. In many instances where the

law does demand a rear yard, the requirement may

be such an isolated instance as not to serve any
real purpose.

In residence sections it would seem eminently
fair to exact a rear yard in the case of every lot,

other than a through lot having a certain depth,
whether the lot is an interior lot or a corner lot, a

lot back to back with another lot or a lot back to

side with an adjoining lot. In business and indus

trial districts, situated as these are in New York,
the provision requiring a rear yard could very well

be eliminated entirely. To insist on a rear yard in

the case of every interior lot would seriously hamper

the erection of efiicient business buildings. \/Vith

blocks only 200 feet wide it is, of course, absolutely
necessary to permit buildings to run through the

block from street to street as it would be impracti
cable to limit the depth of large stores, theaters and

office buildings to 100 feet. When this concession

is made to through buildings, there is little object
in requiring all buildings that do not run through

the block to be equipped with rear yards. Rear
yards, provided on isolated lots scattered here and

there through the block between through buildings
or corner buildings, do not help the ventilation in

the block any more than inner courts.
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regulations of the ordinance.

Though the effect of the height



October, 1921 129THE ARCHITECTURAL FORUM

regulations may be the most outstanding result of
the New York ordinance to the casual eye, es

pecially to the occasional visitor who seldom gets
out of the Times square district, this is in reality
far from the truth. The height regulations benefit
but part of a single borough; the use regulations
benefit all the boroughs. Below 59th street, in
Manhattan, the height regulations are certainly
leaving their stamp upon the city's architecture;

the front of nearly every new
building erected in this section of \

the city recedes from the street \
line at a height varying between
120 and 250 feet above the curb.
Outside of the section below 59th
street in Manhattan, the effect
of the height regulations, however,
is not nearly so conspicuous; in
fact, it is a rare building that is
affected by them at all, for the
reason that the height of buildings
allowed up to the setback plane is
higher than the average person
cares to build.

The height regulations in New
York cannot be described ac
curately as height limits for they
do not limit the height of build
ings; they merely regulate the
manner of erecting high buildings.
In no part of the city is an ab
solute height limit imposed upon
buildings—a limit beyond which
no building may be erected higher. On the con
trary, buildings of unlimited height are permitted
in all parts of the city. The basis for the regula
tions in the difierent zones is a multiple of the street
widths. In the least restricted section, buildings
may be built at the street line to a height 2%
times the width of the widest abutting street.
Beyond that point, they are permitted to go up to
any height their owners choose, so long as their
facades are set back at the rate of one foot hori
zontally for every five feet of building height. The
multiple of the street width used in the different
zones varies, there being five height zones. The
multiple in the highest is 2% times the street
width; that of the lowest, once the street width.
The multiples used in the intermediate zones are
twice, 1%, and 1% times the street widths. The
setback ratio above the limiting height plane at
the street facade is twice that of the street multiple,
being 5 to 1 in the 2,1/2 times zone, 4 to 1 in the 2

times zone, 3 to 1 in the 1% times zone, 2%; to 1 in
the 1% times zone, and 2 to 1 in the 1 time zone.
For the purpose of the regulations, no street is
deemed less than 50 feet wide nor more than 100

feet wide.
Excepting in the older parts of the city, few

streets are less than 60 feet wide. The major
streets, of course, greatly exceed 60 feet in width,
many of them being 100 or even more feet in width.
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The setback lme always
runs up from the cen

ter of the street
through The limit
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Diagram for Determining Angle of Setbatk

Typical Example in 11/22Times District

Towers of an unlimited height are allowed in all
zones. The ruling provision governing their erec
tion is that they shall not occupy more than 25 per
cent of the lot area and that they shall not be nearer
than 75 feet to the center of any street.

THE SETBACKS. A setback obviously admits
more light and air to the lower stories than a vertical
wall. In New York, however, the setback ratio is
not the same as the street multiple. In the highest

'
height zone, for example, each
foot of street width below the
setback plane will admit of
2%; feet of building height.
Above the setback plane, however,

each foot of open space will per
mit 5 feet of building height. In
this respect, the setbacks tend to
put a premium upon the con

struction of high buildings. When
the center of the street is con
sidered, the setback plane does

preserve a uniform angle of light;
but when the lower stories on the

opposite side of the street are con
sidered, which is the considera
tion of real importance, each in

crease in height diminishes the

angle of light. Viewed thus, the
setbacks, of course, stultify them
selves. To achieve their object,
the setbacks should clearly be

proportioned in the same ratio to

the open spaces in front of them
as the height below the setback plane is to the
street width.

The buildings erected under the ordinance are as

high in the downtown section of Manhattan as the
buildings erected there before the ordinance was

passed. The height regulations imposed by the
zoning ordinance have not sounded the death knell
of skyscraper construction. There is, however, a
distinction between the old skyscrapers and those
erected under the law, for the newer buildings in
receding from the street admit more light and air
to the lower stories than the old structures. In that
respect, the ordinance is undoubtedly an advance
over what we had during the days of unregulated
building.

FLAT HEIGHT LIMITS vs. MULTIPLES OF THE
STREET WIDTHS. But an increasing number of

people feel that the height regulations are all too
lenient, and that if the entire city is to be built up
with structures of the maximum height allowed by
the ordinance, the result, so far as it prevents
street and sidewalk congestion and the ability of

rapid transit lines to care for rush hour crowds, to
say nothing of land-overcrowding and home en-'
vironment, will not be what it should be, and that
a general tightening up of the height provisions is
therefore desirable. No one believes that a series of
flat height limits would be superior to using set
backs and different multiples of the street widths.
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A height limit based exclusively upon a multiple
of the street width, it is true, has certain objection
able features which cannot be lodged against a flat
height limit. Probably the chief among these is
that it does not promote a uniform type of devel
opment throughout a district. Being based upon
the street width, it allows higher buildings upon
the wider streets and thus actually invites the loca
tion of buildings that will not comport with the
general character of the neighborhood. High
apartments in a private house zone, for instance,
are only a little less objectionable than stores. The
fact that they happen to be located on a wide street
hardly mitigates the injury, as the blight suffered
by the adjoining houses is identically the same, no
matter how wide or narrow the street is on which
the apartments front.

Basing the height regulations upon a multiple of
the street width does not, of course, obviate the
necessity of establishing general classes of height
zones, each governed by its own multiple of the
street width. The height limit, in a particular
case, therefore, will vary not only according to the
width of the street but according to the zone in
which the building is located. In applying the
multiples of the five New York height zones to only
six sets of different street widths, 50-,60-,70-,80-,
90-,and 100-foot streets, one obtains no less than
22 separate and distinct height limits. There is

often a greater difference between the height limits
established for the widest and narrowest streets
within a given zone than there is between the
narrowest and widest streets in two different zones.
Indeed, there are many instances in which higher
buildings are allowed on the wider streets in a zone
apparently subjected to a stringent restriction than
on narrower streets in a zone with a more liberal

multiple.
THE PROGRAM or IMPROVEMENT. To summarize:

A program for improving the New York zoning
ordinance should provide, among other things, for:

1. The appointment by the Board of Estimate
of an advisory commission of citizens to review
and examine the whole zoning ordinance with the
object of correcting such mistakes as experience
may have demonstrated were originally committed
in preparing the plan, whether such errors are con
tained in the detailed provisions of the ordinance
or in the boundary lines of the several zones es

tablished by the zoning maps. Only by the appoint
ment of an official commission, whose sole function
it shall be to study the zoning ordinance, can we

expect to obtain a serious consideration of the sub

ject in a comprehensive and an intelligent manner.
2. The extent of the different zones should be

indicated not by symbols within the street lines of
the map but upon the ground itself.

3. If possible, the three different sets of height,
use and area zones should be combined into a single
set of zones and shown upon a single map.

4. The different kinds of zones should be re

duced to the smallest number consistent with the

protection required by the types of development.
5. A fourth use zone should be established for

nuisances and heavy industries.
6. The provision permitting one-story buildings

in their entirety and 25 per cent of the floor area
in higher buildings to be used for manufacturing
purposes in business zones, should be modified so
that as much or as little of the floor area may be
used for manufacturing purposes as the retail busi
ness, to the conduct of which the manufacturing
is an incident, might require. Manufacturing not
conducted as an incident to a retail business should
be entirely excluded from business zones.

7. The “E" zones should be tightened up so

as positively to exclude the construction of multi
family houses.

8. The number of families to the acre should be
limited.

9. Building lines should be established in resi
dence zones.

10. Residence buildings erected in the industrial
zones should be required to comply with at least
as high area standards as those established for the
least restricted residence zone.

11. In residence zones, the provision of a rear

yard should, generally speaking, be made man

datory upon every lot. In the business and factory
zones, the provision of a rear yard should be left
optional with the builder, the interests of light and
ventilation being sufficiently secured by a limitation
upon the percentage of lots buildings may occupy.

12. The height provisions of the ordinance
should be revised and flat height limits substituted
for multiples of the street widths.

13. Multiples of the street widths, if used to
limit the height of buildings at all, should be used
only as auxiliaries to fiat height limits and in a
manner to restrict buildings to a lower height on
the narrower streets within a zone, than would be
obtained by the flat height limits.

14. Whether or not flat height limits are sub
stituted for multiples of the street widths, the

height zones should be thoroughly reviewed through
out the city, especially outside of Manhattan,
and lower height limits imposed.

15. Towers ‘occupying 25 per cent of the lot
areas should not be allowed throughout the city.
In private house districts, this privilege may be
exercised in a manner to secure apartment houses
of unlimited height.

16. The setback ratio should be reduced so that
the height above the commencement of the setback

plane shall bear the same relation to the space in

front of the building as it does below that point.

The New York zoning ordinance, being the first
comprehensive, city-wide zoning ordinance adopted
in the United States, cannot, of course, be con
sidered the_ last word upon the subject. Like all

initial things, it left much to be desired. ¥Ve learn
only through trial and error. Having had five

years’ experience, it is only natural that New York
should know how to draft a better law today.



Zoning and the Architecture of High Buildings
By IRVING K. POND

ramifications far back in the past; yet, as

practiced today, it may be regarded as a more

.or less modern institution. Its relation to archi
tecture is intimate—not, perhaps, fully perceived

at first glance but becoming apparent with study
and observation. The individual dwelling~the
house,—and the communal dwelling—the apart
ment house ——were well developed in essentials of
plan and design before the necessity of zoning, apart
from its bearing upon town planning, was recog
nized; in fact, it was the desirability, not to say
necessity, of preserving the spiritual character of
the house and the apartment house and of conserv

ing their material values that called modern zoning
into existence. The encroachment of business and

trade and industry upon the home, to the spiritual
and physical detriment of the latter, was the

primary reason for zoning. Now zoning protects

the individual house from the overpowering apart
ment; the home and the apartment from business;

business and trade from objectionable forms of
business and trade, and from industries.

) The simplest form of zoning exists in the well

planned dwelling house. The elements include the

basement with its heating plant, fuel bins, laundry
amlstorerooms; the
main floor with re
ception hall, living
room, dining room,

serving pantry, kit
chen, store closets,

maids'dining room,
etc., all arranged
so as to function
properly without
interference or
overlapping; the
wider stairs (or
boulevards) from
community rooms
to individual sleep
ing quarters on the
second floor; the
service stairs to the
servants’ living

quarters which are convenient to the kitchen and
labor zones. And then the apartment building,
more complicated, with all the living and domestic

requirements more or less upon one floor; with in
dividuality expressed within each apartment; with
serving quarters so arranged that the service of one

apartment shall not interfere with the social or

individual life of its own or of another apartment;
with janitors, tradesmen, callers, dwellers, all ac

commodated after their own manner and necessity

ZONING
of towns and cities has its roots and
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without interference or contact or conflict with
others. This is the epitome, the beginning and

almost the summing up of town planning and

zoning.

But one house may be a menace to other houses,

one apartment building to other apartment build
ings, one industrial or mercantile building to others
of its own class; and so zoning has to limit, in so

far as possible, the interference of the individual
or the group with the rights and well being of others

and of the com
munity. Zoning
has to seek to ac

complish through
ordinance and reg
ulation what really
civilized and hu
mane owners and
builders and really
conscientious,
capable and well
trained architects
should and would
have put into effect
gladly and of their
own initiative.
Zoning, in some lo
calities, has had to
overcome or ameli
orate conditions

imposed by greed and avarice under the direction
of stupidity and ignorance.

It seems rather astounding, does it not, that
zoning commissions, forced into being by the dire
exigencies of urban existence and conditions,
commissions created by and composed in greater
part, or quite wholly, of non-technical elements,
should be called upon to direct architecture into
proper channels of expression? And yet is it so
astounding after all, and so out of accord with
reason? Architecture worthy of the name has

grown out of the life of the people—the non-techni
cal people—and architects worthy of the name have
given that life aesthetic expression and interpreta
tion. So arose the great architectural styles of the
past; so will arise any great architectural style of
the future. I would not burden this paper with the
slightest discussion of this generally accepted and
really axiomatic proposition were it not that a new
generation, well tutored in archzeology and versed
in academic formulae, is entering the field, eager to
apply a newly acquired knowledge which seemingly
does not include a real appreciation or comprehen
sion of certain vital truths; and, also, that so many
practitioners of an older generation seemingly have
forgotten the fact, if ever they had grasped it.
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The architectural schools, to my seeming, are
giving scant instruction in the art of life; giving
little in addition to an uncanny facility in misap
plying ancient formulze to modern conditions.
Schools and license and registration boards are not
doing much to supply the public with interpreters
of its life and its
ideals in terms of
art, which includes
architecture.
They, the schools

and boards, are

providing the pub
lie with a fairly
eflicient lot of de

signers of struc
tures, but these are

not necessarily
architects under
the real definition.
Not every seed
which falls upon
fertile soil germin

ates into a beauti
ful flower or a suc
culent vegetable;
weeds predominate and spread themselves natu
rally. The gardener works unceasingly to pro
duce the flower which shall be his pride; that
flower which, touching human accomplishment
generally, is called art—as touching buildings,
architecture. I have said this to indicate that
architects among builders are rare—rare even

among the generality of those who have assumed
the honorable title of architect—and that is why
zoning commissions and other agencies are needed
now and again to point the way.

Architects have known of the old medireval
streets along which the houses overhung, jutting
out story by story till the gables fairly touched,

cutting out light and air, so that finally to save the
street and teach architects their real duties the law
intervened and let the life-giving light and air enter.
The architects know and apply the classic-renais
sance formula for projecting cornices and string
courses; and they lined modern American streets
with buildings of which the wide, overhanging
projections grew bolder and bolder, so as to main
tain “classic proportions," as buildings increased in
scale and in height. Then the law intervened and
said the cornice should not project more than so far
over the street line. And the architect, that he

might not be hampered in the application of the
formula which produced his “classic proportions,"
set the building back from the street far enough to

satisfy the law and his own perverted taste, and
wasted another’s property just to gratify his own

personal whim. Architects, in school and out, must

have learned or heard of mediazval and renaissance

experiences and how the evil was rectified, and yet
they seemed not to take the lesson to heart. The
most flagrant types of mediaeval exaggeration

THE FKENCH
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seemed not to have impressed them. They seemed

not to remember that from gables almost touching
across the streets came a reaction in the form of
two-, three- or four-storied walls surmounted by
pitched roofs with three, four, five, six or seven

tiers of dormer windows, while in France, led by
Paris, walls were limited to certain heights, and

then came setbacks, vertical and sloping, with
storied dormers. From these pitched roofs devel

oped the bulging mansard, which should serve as a

warning to modern American employers of the

setback not to evolve a form so generally ugly and

out of human scale.
All this history seems to have been forgotten by

the architects of American cities till along came the

zoning commission of Manhattan and brought

designers to their semi-senses;—told them how to

design for light and air, for wholesomeness and

right living and
told them almost
how to design for
beauty which up
to that time had
been a scant ele
ment in Manhat
tan's tall struc
tures, whatever
visitors from over
seas may have said
in their enthusi
asm, to the con
trary notwith
standing.

The idea of the
setback building is

old. A “staged
tower" "built about
2450 B.C. was in- _

corporated in a Chaldean palace, the oldest known
structure in Mesopotamia. The Assyrian palace of
Sargon and the platform on which it stands employ
the motif. The “Hanging Gardens" of Babylon
furnished a fine example of “setback" construction
(so did the “Tower of Babel," by the bye) and

indicate a use which may be made of the level

spaces caused by the setback walls of modern

buildings. The clerestory of the Egyptian temple,
but notably of the mediaeval cathedral, is a striking
example of setback construction designed to get
light into the interior, but more especially to com

pel externally the effect of unity and of resistance to
time and the elements, which emotions are induced
by the pyramidal form.

The idea of the setback in high buildings, even
in its present form, is not new. Toward the end of
the last century the subject was treated by Louis
Sullivan in relation to the tall office building. Con
temporaneously I, myself, had studied the proposi
tion in relation to tall apartment buildings as may
be seen by reference to the third of a series of
papers on “The Architecture of Apartment Build
ings" published in this journal (then THE BRICK

AMERICAN
KENAISSANCE
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BUILDER), in the number for December, 1898. Ever
since my earliest observations of architecture, and
study of means to ends, and especially since my
early dealing with the refractory material and

causing it to express my desires and design, I have
had a keen appreciation of the potency of the

pyramidal motif to insure or strengthen the effect
of unity in a composition, as in the Greek temples
(notably the Parthenon) and to establish the feeling
and effect of permanence and stability, as in the

pyramids. Early in my practice I began to intro
duce this motif into my design by setting back the
faces of walls where they fell off in thickness as a
concomitant structural factor. Later I began to

emphasize the feature and stress the motif in
brick walls by cutting out a half brick in plan at
the corners, forming a sort of bevel which increased

by the elimination of more brick as the walls arose.
The same feature was introduced into stone walls
by channeling or fluting, simply below, then more
and more richly as the coping is approached. The
effect of this method of pyramiding, and hence of

stabilizing and unifying, may be observed in the
City Club building in Chicago, designed by my
firm, and also in the Michigan Union building at
Ann Arbor, in which setbacks and channeled corners

are featured in brick and stone. No buttresses nor
external piers are used or needed to enhance the
structural effect of the pyramiding, the decreasing
bulk of the mason

ry as the walls rise

being sufficient.
The critical ob

server will note in

both these build
ings that setbacks
and modified corn
ers are used to en

force another ele

ment of the design,
which is a direct
appeal to senti
ment and under
standing on the
part of the behold

er. Horizontality
and verticality are
introduced into the

structures in such
manner that each may make its own appeal to

the emotions and be held in restraint by the other
only when it tends to step beyond the bounds of the

larger unity which is determined upon in advance

and which it is sought in every way to preserve.
In the latter instance there was a study of college

life and environment and a knowledge of the college
constituency which gave the designer a clue to his

larger masses and lesser details and permitted him

through the medium of form and color to make an

appeal which should find response in the mind

and heart of the beholder, for both mind and heart

were appealed to and not in vain.
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Every work of art, every building into which the
designer has put vital feeling, will produce a definite
psychological reaction in a sensate beholder -—

and just about in the same ratio in which the de
signer has expended himself. It goes without saying
that the designer and the beholder must have had
community of background and experience that the
reaction may be commensurate with the action;
that there must have been on the part of both sender
and recipient of the message some similar knowl
edge of the past, some appreciation of the reaction
of the race to physical and spiritual environment,
of reaction to atmospheric, geographic, climatic
and geologic surroundings—to social, political
and religious conditions. And this community of
apprehension and appreciation should extend to
and embrace modern categories and conditions, and
include a community of idealism. The potentiali
ties of feeling and expression within us have been
implanted by the age-long contact of our ancestry
with these conditions, physical and spiritual, and
it is for us to release them in unstinted creative and
appreciative effort.

What has this to do with setback walls and tower
office building? It has this: that some beneficent
power, embodied at present in a zoning law, has
given architects a chance to create beautiful and
appropriate buildings, not Greek temples nor
mediaeval cathedrals, but something modern, born
of a new spirit which is neither Greek or Gothic nor
Roman or classic renaissance, but which is intensely
of today. There is a chance for the expression of
poise, serenity and restraint controlling emotional
ism and exuberance of spirit. All are factors of
the modern age and all are to be considered and all,
at times, in one composition. The tower office
building under zoning laws would seem to furnish
an opportunity for the latter.

I have discussed the elements of this problem in
a book called “The Meaning of Architecture,”
written from years of experience with materials
and men, years of physical and spiritual reaction to
circumscribing conditions. I can do no better than
to refer to its pages those who subscribe to its main
thesis, which is that life is a struggle in which, by
overcoming obstacles, character is to be developed
in all the perfection of beauty, failing which man
falls short of the ideal. Architecture, in the western
world at least, is a symbol of this struggle, and a
demonstration of perfect final achievement inter
preted in terms .of structural forces. The content
of self-‘restraint, poise and serenity is to be mani
fested in the Greek expression of horizontality—
not the details but the fact. The content of exuber
ance of spirit and emotionalism is to find expression
in the mediaeval concept of verticality—~not the
details but, again, the fact. We moderns have not
the restrained philosophic attitude of mind toward
life as had the Greeks, nor the exaggerated emotion
alism of medieevalism in the presence of any civil,
secular or religious manifestation, but we have in
us elements of each which are to be reckoned with.
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The problem of the architect in America today
is to reconcile and combine these seemingly opposed
but very human elements in a composition which
shall be appropriate to the time, to the location,
and to the conditions. I have suggested, merely
suggested, in Figures 21, 22 and 24 in the book
referred to, an application under dissimilar condi
tions and conceived in my mind before zoning
commissions had created the issue; conceived be
cause an ideal of appropriateness and beauty
seemed to lead that way. A survey of recent
buildings in Manhattan erected under the zoning
law indicates that idealism as well as the law is

pointing the way in some cases.
It were well, in studying the effect of zoning laws

upon high buildings, to mark the wide distinction
between a certain already existing type of building
and that which is being evolved under the impulse of

recent enactments. A zoning law, like that in

effect in New York, requiring setbacks under certain
conditions of environment, tends toward the

development of the “tower building" as against
the building with a “tower accompaniment" or a
tower with a “building accompaniment” of which
latter there are two or three striking examples on
Manhattan Island, and an extremely crude sug
gestion of one of these New York structures in
Seattle. In Chicago and elsewhere the type leans

generally toward the building with the "tower
accompaniment.” Differing in primary impulse
from that which led to the erection of the tower
building,—a lofty, unified and quite self-contained

composition,—these towers accompanied by build
ings or buildings accompanied by towers were not
called into existence by economic or social condi
tions, nor made to relate themselves to their en

vironment by such or by other conditions affecting
the well being of the community, but are altogether
individualistic expressions, piercing the sky in order
solely to attract attention to themselves. In this
and other regards the attempt would have been
equally successful and the xsthetic effect heightened
had the building accompaniment been subdued
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or eliminated altogether. This could have been
done in the case of any tower with “building ac
companiment" with perfect feasibility and perhaps
aesthetic gain; but an attempt to eliminate either
factor, building or tower, in a “tower building"
would be as fatal to the structure as to the idea.
Tower and building are one, and the one factor is
not to be distinguished from the other.

A building is often unified by the presence of the
“tower accompaniment," just as a vocal perform
ance is unified by an instrumental accompaniment.
Our designers to date, especially those with classic
or pseudo-classic proclivities, have been laboring
under the delusion that u-n-i-t spells unity and
have made their big buildings cubical affairs with
out charm or interest in general outline——seeking
only size and lavish display of ornament to impress.
Unity is a social element—a concomitant of civiliza
tion and culture, not easily achieved, no more so
than civilization itself.

The effects of the units upon unity must be care
fully considered in a “tower building." The set
backs may be treated so as to give the effect of a
clustered village upon a high plateau, which is
fatal to unity and to character. Designers of

skyscrapers, in ante-zoning days, to get away from
the stupidity and monotony of thecube and to intro
duce the pyramidal motif, were known to crown
their 20- to 30-story office structures with domestic

pitched roofs, thus eliminating every vestige of
unity and character. The setback would have
furnished them a needed relief, had they but known
it. The upper stories of the setback building must be

brought into harmony,——— can only be brought into
harmony,- —with the whole bya rational and beauti
ful application of the principles of horizontality
and verticality, not either or each alone. but both
in harmonious interaction and co-ordination. The
one will emphasize the element of repose, the other
the element of action. It is for the architect to
study the conditions surrounding him and his

special problem and give to his structures the full
and perfected character they deserve.
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Geo.GtEdw.Blum,Architects
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A Group of New York Buildings Designed in Accordance with the Zoning Law



Architecture and Illumination
A NOTABLE EXAMPLE IN THE WRIGLEY BUILDING, CHICAGO

HE most notable of the

I
buildings built in Chi
cago as a result of the

extension of the business dis
trict and the development of

the lake front improvements is
undoubtedly that of the Wm.
Wrigley, Jr. Co. This struc
ture, with its 34 stories, is

placed where Michigan avenue,

after crossing the Chicago
River, makes a slight turn and
the orientation of the building
almost upon the axis of the
avenue renders it visible at a

great distance. The structure,

because of its height and strik
ing tower form, would be not
able anywhere, but it gains

greatly in dignity by reason of

its being placed where owing
to the bridge plaza upon the
east, the river upon the south,

and streets upon the west and
north, it is effectually sepa
rated from adjoining buildings
which might challenge its ar
chitectural dominance or mas

tery. I-lere, secure in compar
ative isolation, this vast struc
ture of white terra cotta and of
ornate design rises to a height
of 400 feet.

The architects of the Wrig
ley building have made an excellent choice of de
sign for a structure which on account of its loca
tion will always be of striking importance. The
three lower stories above the street level form a

base for the building, in the main facade of which
is placed the chief entrance which extends through
the third floor. At the twentieth story the set

Michigan Aven.ue Facade of Wrigley Building
at Night

At left is a plan showing location of Wrigley

Building and position of tower so that it is

visible from South Michigan Avenue.

is a group of projectors

backs develop the tower,

which is crowned with a eu

pola.
Although its appearance at

any time is impressive, it is
particularly so at night when
fully illuminated by a system
which is itself unique, and
which is said to be the most

complete illumination of a

single building in the world.
The illumination is produced
by the use of powerful projec
tors which flood the structure
with a brilliance which is ac
centuated by the dazzling
whiteness of the building itself.
The lighting increases in in

tensity as the building rises
until the tower is all aglow.
To produce this marvelous il
lumination requires the use of
198 projectors with 500-watt
lamps and 16 projectors with
250-watt lamps, thus making
the total current consump
tion 103,000 watts, requiring
about 80 horse power. The
approximate candle power cast
upon the building from all
these units is somewhat more
than 25,000,000; the cost of
installing the illumination will
approximate $30,000, and the

cost of operating it each night, including mainte
nance, lamp renewals and washing the building as
often as is necessary, will be about $80. Certainly
it is for the Wm. Wrigley, Jr. Co. the most striking
possible form of advertising, indelibly impressing
upon the minds of tens of thousands of people daily
the VVrigley Chewing Gum product.

Below



--
.1

Housing in England
THE FAILURE OF THE GOVERNMENT’S POST-WAR HOUSING ENTERPRISE

By H. J. BIRNSTINGL, A.R.I.B.A.

HE government's great housing scheme has
’

utterly collapsed. A stupendous oppor
'tunity for social reform, for improving the

housing conditions of the nation, has been wasted,

owing partly to mismanagement and partly to a
combination of circumstances brought about by
unforeseen events. Yet now, in the midst of ter
rible wreckage, it is possible to see that when the
debris has been removed—at enormous cost to
the country—something of value will remain, and
by those who are yet grappling with the great
problem certain lessons are to be learned. It may
therefore be of interest to trace the career of the
“Government's Housing Program," which figured
so conspicuously in the first post-war election in

1918, promising so much.
Already, in July, 1917, a committee was ap

pointed by the President of the Local Government
Board “to consider questions of building construc
tion in connection with the provision of dwellings
for the working classes in England and Wales and

report upon methods of securing economy and dis
patch in the provision of such dwellings." A
very thorough investigation was made by this
committee and a lengthy report was published in
October, 1918. In July, 1919 the Housing and
Town Planning Act was passed and most of the

recommendations made by this committee, whose
members included such well known architects as
Sir Aston \/Vebb and Raymond Unwin, were em

bodied in the Act or in the regulations arising
therefrom.

This Act made it incumbent upon the local au
thorities of boroughs and of urban and rural dis
tricts to undertake a detailed survey of the hous

ing needs of their districts in connection with pro
viding new houses, the reclaiming of slum areas,

and the demolition of unfit houses, and in pre

paring a program for the three years terminating
on July 30, 1922. Realizing the impossibility of
providing houses on an economic basis, the govern

ment offered considerable financial assistance in
building. However great might be the loss in
curred by a local authority in providing the neces

sary houses, the financial liability of the authority
would not exceed a greater amount than is pro
duced by a penny rate in the pound. The remain

ing deficit was to be met by the national ex

chequer.
As the government was virtually financing the

scheme, all the undertakings of the local author
ities had to receive its approval. \Nhen sites were

selected they were inspected by government offi

cials; their prices had also to be approved. The

Layout for Housing Scheme at Folkestone, Showing Typical Treatment

A. E. Nichols, Engineer
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Plot Plan of Royal Tunbridge Wells
CecilBurns,Architect

layouts and house plans were then submitted for
approval, and finally, before a local authority could
enter into a contract for the erection of houses or
the construction of roads or sewers, it was neces
sary that the bids and the terms of the contracts
be approved. In order to carry out this work, and
generally to assist the authorities in their task, 12

offices were opened by the Ministry of Health—
the department responsible for housing—in differ
ent parts of England and VVales, each under the
supervision of a “Housing Commissioner," who
was assisted by a technical staff of inspectors, sur
veyors and architects. Likewise, at headquarters
a staff of experts was engaged which included such
men as Raymond Unwin and
Michael Bunney. Most of the
men comprising these staffs were

young and zealous and had seen

service in the war; they were,
moreover, full of enthusiasm for
the work and for the high ideals
and standards which the Ministry
of Health, under Dr. Addison,
maintained.

In order further to assist the
local authorities, various manuals
were issued for their guidance;
these dealt with plans of houses,

details of roads, methods of re

deeming slums and of convert
ing large houses into Hats, and
army huts into temporary houses.
Moreover, a fortnightly periodical
called Housing was published
by the Ministry, which contained
the latest information and showed
the progress that was being made
in different parts of the country.

By October, 1919 the scheme

was fairly launched, but there were innumerable
difficulties to be overcome. Local authorities were

suspicious of the government's good faith, and
doubted the statement that their liabilities would
be limited to a rate of a penny in the pound. The
plans which they prepared were often not in con
formity with the government’s new standards of
housing, or they were extravagant in use of road
frontage or floor space, and there was a shortage
of material and of labor. By dint of hard work
on the part of the government oflicials the first of
these difficulties was, for the most part, overcome.
The inspectors interviewed the officials of local
authorities and attended committee meetings, and
the architects often entirely recast the plans which
were submitted to them for approval.

In the early spring of 1920 a veritable cam

paign was launched by the government to endeavor
to persuade authorities to hasten the development
of their schemes and avail themselves of the fine

building weather of the summer and autumn. As
a result of these efforts, the number of houses for

which bids were approved, increased during the

three months ending March 31 from 16,000 to
85,250. Meanwhile, at the end of 1919 another
Act was passed by which any private individual
building a dwelling house of a certain size and qual
ity and conforming to certain not very stringent
regulations could obtain a grant of money varying
from £230 to £260 in accordance with the size and

accommodation provided; the floor area of the

house was not to be less than 700 square feet or

exceed 1400 square feet. This, however, has not

proved a successful method of providing houses.
for although many have been built, they have

often failed to provide accommodations for the

class of people whom the Act was designed to

Pair of Brick Cottages at Tunbridge Wells
C. H. Strange,Architect
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assist. Thus a rich man
could build for himself a week
end cottage, or a lodge for
his chauffeur or gardener.
and claim a contribution of
£260 from the taxpayers, or.
to take the other extreme, a

jerry builder could erect a
shanty of the poorest ma
terials, badly planned, with
but the barest necessities.
miserably built and of deso
lating ugliness, and claim
state assistance to the extent
of £260.

Another method by which
the government sought to

encourage domestic building
was by offering financial as
sistance to building soci
eties, or Public Utility Soci
eties, as they are called.
These schemes required the
approval of the Ministry
of Health, stage by stage in
a manner similar to the

working of a local author
ity's method, but the plan of giving financial as

sistance differed. A loan might be obtained from

the Public \Vorks Loan Commissioners for three

Typical Cottage Plans
Housing at Westhampnett

quarters of the cost of the approved scheme, to be ing costs.

repaid over a period not exceeding 50 years by
equal semi-annual payments of principal and inter
est. The societies were furthermore entitled to a

subsidy, equivalent to 50 per cent up to 1927 and

thereafter 30 per cent of the annual loan charges.

Such then was the condition of affairs during
1920, and by the end of the year the number of

Cottages for the Westhampnett Rural District Council
lohnDovaston,Architect

houses for which contracts
were signed by local au

thorities or Public Utility
Societies was 140,000 and
11,000 houses were com

pleted. Under the terms of
the government grants to

private persons a further
4500 houses were actually
completed and certificates had

been issued sanctioning the

building of a further 26,500,

implying a commitment on

the part of the govern
ment of £6,500,000. Mean
while, however, prices were

steadily rising, and many
of the contracts were let at

the top of the market, prices

reaching their maximum in

about October or Novem
ber, 1920. By this time
the average price of a house

containing two sitting rooms

and three bedrooms, a kit
chen, pant ry, bathroom,

coal cellar and toilet was
about £950 and that of a similar house, contain
ing only one sitting room, about £850, and the
Ministry began to be alarmed at these ever grow

At the end of 1920, efforts were slackened and

scarcely any new contracts were approved. This
seemed a wise course, and it was presumed that
when prices had fallen, by the spring of 1921, fresh
efforts would be made to push forward the great
work of providing houses, for the moment was ripe
to achieve material results from the preceding two

years of work. The enthusi
asm of local authorities had
at last been aroused; labor,
whose earlier failure to co

operate had proved a very
serious obstacle, at last

seemed willing to increase
its output; plans had been

prepared for extensive build
ing, and in many cases new

roads to accommodate the

houses had been built and

quantities of materials had
been acquired, in fact, the

great machine for the pro
vision of houses had at last

been started. Yet this was
the moment chosen by the

government to drop the
whole enterprise and to repu
diate its pledges to the coun
try to provide houses at any
cost for the returned soldiers.

It is not possible—nor
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desirable——to consider the

justification of the coal
strike which lasted from

April until July this year.

and disorganized the indus

try of the country, but there
is little doubt that the cost
of it so depleted the national
resources that it became

impossible for the govern
ment to enter into any new
commitments that might
add to its already over

whelming burden of ex

pense. This, coupled with
the cry—often utterly un

considered and indiscrimi
nate—for national economy,
which, inspired by a section

of the press, swept over the

country in the spring and
summer of this year, killed
the national housing move

ment. The suddenness and

thoroughness of the abandonment may be judged

by the fact that on September 30, 9 of the

12 regional housing offices were closed, a technical

staff of nearly 900 had been dismissed, effecting a

saving in salaries alone of £250,000, and yet the

provisions of the 1919 Act were to continue until
July 30, 1922.

The course of procedure that has been adopted

involves very serious financial losses to the country,
for, although actually less money will be spent

than if the full program had been completed, much

of it will now be spent on the machinery con

structed to produce houses but not on the houses

themselves. This arises largely from the fact that,

on the presumption that the

pressing need for 500,000

houses was to be met, pro

vision had already been

made for the erection of
this number. Thus, by
July, 1920, 57,000 acres of
land had been acquired for
housing purposes, sufficient,

at 10 houses to the acre, to

accommodate more than the

half million, yet the num

ber of houses for which con

tracts are signed is only
157,500 and this number

represents the maximum

that will now be built.
The surplus land must be
re-sold and the legal and

other expenses incurred in

the transactions of both

buying and selling repre
sent a dead loss. Similarly,
plans for 280,000 houses

Typical
“ Parlor" Cottage Plans

Housing at \X/esthampnett

have been approved. These

must be paid for, but half
the houses are not to be
built; this again represents
a dead loss. Another enor

mous waste is incurred

through the miles of new

roads that have been con

structed and sewered to

accommodate the houses

that will now probably never
be built. The average cost
of street work and sewers
is £50 per house. These

roads must either be main

tained by the local authori
ties, thus constituting an

additional burden on the

taxpayers, or they must be

allowed to fall into disre

pair. There are the mate

rials that have been pur
chased. When all the houses
now contracted for have

been built the government will find itself with a
surplus of some 400 million bricks, to name but
one item, which it will be able to dispose of only
at a very serious loss, since the contracts by which
the bricks were bought were extremely loosely
drawn up, enabling the makers to sell bad bricks at
top prices; moreover, these huge stocks are now
so congesting the makers’ yards that damages are
being claimed for storage. Finally, the govern
ment is so anxious not to spend more money on
houses, that it is actually paying builders, to whom
contracts have been let, sums not to build houses.
At Richmond a sum of £40 per house is being
paid to a builder as an inducement not to complete

Pair of Cottages for Westhampnett Rural District
lohnDovaston,Arcl itect
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his contract. The overhead charges of the govern
ment administration were computed some months
ago at £2 10s per house. This figure will now be
greatly exceeded.

These facts represent the debit side of the en

terprise, but fortunately it
. has a credit side, which

shows itself, for the most part, in a less material
way. Out of a need of 500,000 houses, about
160,000 will actually have been built; a small
percentage, but nevertheless these figures represent
the largest contribution that any government has
made towards the solution of one of the acutest
post-war problems. But there are even more far

reaching results. The whole standard of working
class housing has been raised. There is scarcely
a parish in the country that is not now familiar
with improved methods of estate development,
with the necessity of avoiding overcrowding, of
giving due consideration to such matters as ap
pearance, proper ventilation, of planning houses
with a view to minimizing the work required for
their upkeep, and of providing baths and other
conveniences. These are lessons that, once learned,
will not be forgotten, and there is little doubt that,
however the provision of houses is to be effected
in the future, estate development will be on the
new lines and not on the old, and the long rows of
hideous and monotonous terraces, with their filthy
back courts and their rear projections shutting out
the sun and air, will be things of the past.

The question now naturally arises as to whether
the mistakes that were made might have been
avoided. The success of the scheme would prob
ably have been assured, despite all obstacles, if it

had not been turned into a matter of party pol
itics. In the purchase of materials by the govern
ment the most inexcusable blunders were made.
Contracts with brickmakers were so full of loop
holes that the makers were able to do as they

3'

pleased and to postpone supplying the govern
ment until prices had reached their maximum;
moreover, large quantities of materials were bought
that were entirely unsuitable for cottage build
ing, such as large cooking ranges at £14 each.
All this could have been avoided by drawing
proper contracts, by purchasing the total output
of certain brickyards, and by buying only materials
which would be of use for the particular class of
building concerned.

Seeing the determined efforts that were being
made by contractors throughout the country to
keep up prices, the government should have given
greater encouragement to direct labor schemes and
to the Building Guilds. Many municipalities al

ready possessed works departments of which ad
vantage should more often have been taken; they
had, moreover, the organization for purchasing
materials. Under adequate supervision these staffs
and organizations might have been developed for

building. Where this course was adopted it usu

ally resulted in cheaper houses.
As this article is being written the Departmental

Committee appointed to inquire into the high cost

of building has issued its report. It constitutes a

strong defense for the attitude of labor, and em

phasizes the fact that “houses in great numbers are

absolutely essential in the interests of public
health and humanity." \/Vho is to provide them?
The government is still in a position to fill the
interim that must now occur between the time of

the abandonment of the moribund public enter

prises and the day of the revival of private enter

prise, by allowing local authorities to sell this sur

plus land on specially favorable terms to bona fide
constructors of working class dwellings, and by sell

ing stores of materials in the same way. Housing
activity must revive, for a vital demand will in

variably be met.

Group of Eight Houses for \X/esthampnettRural District Council
lohnDovlsron,Architect
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Power, Light and Heat in Large Buildings
THE SELECTION OF ECONOMIC MACHINERY AND COSTS OF OPERATION

By JAMES A. McHOLLAN

Vice-Presidentof The R. P. Bolton Company,C0m'u/lingEngineer:

room machinery in a large building to pro
vide heat, light, power and elevator service

is an item which may range as high as 40 per cent

of the entire outlay upon the operation of the

building. It is therefore a matter of real interest

to the architectural profession to be fully informed

on the most economical selection of such machin

ery that can be made, so that not only the initial
investment but the operating costs after installa
tion may be kept down to a minimum. The archi
tect is especially interested in economies or inno

vations effected by those who operate their build
ings as such practices have an important bearing
on the commercial feasibility of new structures.

A large building is primarily a new business enter

prise, designed to earn a reasonable return on the

capital invested, and if.a reduced expenditure upon
machinery and a low cost of operation can be as
sured in advance, some of the difficulties which
discourage the investment of money in building
operations, especially during periods of high con

struction costs, will be removed.

One of the most important economies in building
operation is the general adoption of purchased elec
tric power and electrically operated machinery in

conjunction with the use of low pressure steam.
In the economical new building of today, electri
cally operated machinery is used almost exclu

sively, such appliances costing less to install, occupy
ing far less floor space and requiring less attention
and expense to operate. The heating of buildings
and operation of hot water apparatus are, however,

unsolved insofar as the substitution of electricity
for steam is concerned, and must be by steam. It
is generally found that power plant machinery
designed to operate in this manner can be installed
for about one-third the cost of other systems and
is from about 17 to 30 per cent less expensive to
operate.

Illustrating the investment required for machin

ery in boiler and engine rooms these figures will
show the reduced cost in three typical new build
ings of applying the use of a supply of purchased
power in conjunction with low pressure steam sup

ply as compared with the installation of more com

plex systems:

THE
expense of operating boiler and engine PLAN 1 PLAN II

Investmentrequiredfor Investment
highpressureboilers.
pnvateelectricpower
plant.pipingsystem

_ required
for_hmung boilers,
piping system in

TYPE OF boilerroomand elecVOLUME
BUILDING CU. FT. and auxiliary ma- tricauxiliarymachin

chineryarrangedto cry for low pressure
operate with high plant. electricitybe
pressuresteam ing purchasedfrom

a public source of
supply

Factory 4,000,000 $117,000 $32,000

High class
apartment 900,000 $60,000 $15,000

hotel

Office and
printing bldg. 2,750,000 $163,000 $28,000

These figures are based on prevailing prices, but
the same proportional saving in initial investment
can be demonstrated in a large structure of any
type. These amounts include the cost of only
engine and boiler room machinery and do not
include the cost of elevators, heating radiators,
plumbing and other building equipment, the invest
ment for which is practically the same under both
plans.

In view of these wide differences in investment
it is of interest to study the comparative costs of
operation of the machinery after a building is put
into service. Perhaps the most interesting case
which has come within the writer’s experience is
that of a building in which a comparatively new
power plant installation, carefully designed and
most efiiciently operated, was abandoned by the
building owners after a few years’ use in order to
reduce expenses in operation. The cost of con
verting the equipment so as to make possible the
boiler and engine room machinery being operated
electrically and the heating service to be supplied
on a closed system, amounted to $13,000. A sav
ing of $21,592 was effected so that the entire ex
pense of alteration was saved by the economies
secured in nine months’ operation. This detailed
information will be of interest for purposes of
comparison with other structures, existing or
proposed:

Type of building
Volume
Height

Olfices and printing
2,750,000 cu. ft.

14 stories

Prior to the abandonment of the use of the high
pressure steam system the costs of operation were

_ 141
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$90,384 per year, made up of these items:
Coal S6-l-,3-45
Labor 20,18-1
Oil 1,398
Ash removal 1,257
Repairs (to private electric power plant)

and supplies 3,200

Total per year 890,384

This operating expense provided these various
services:

I II
.\lethods of operation or produc

tion
Building service

Supplied from the electric power
plant operated by high pressure
steam

High pressuresteampumps
High pressure steam pumps and

compressors

Electric light and power

House water pumping
Fire protection, water and air

under pressure for sprinkler
system

Building heating Exhaust steam from electric power
plant

Hot water supply Exhaust steam from electric power
plant

Industrial steam for stereotype High pressure steam from main
and other purposes boilers

Upon the installation being changed and the

machinery operated with purchased electricity
the arrangement of the equipment was such as is

shown in the accompanying Diagram I, from which
is gathered a striking illustration of the reduced
number of appliances required to be maintained
and used. The actual expenses of operation under

this rearrangement were:

Coal $12,000
Labor 4,150
Oil 37
Ash removal 260
Purchased electricity, 1,462,772 kw. hrs. 50,082
Purchased gas 2,263

Total per year $68,792

Under the revised plan of operation, the build
ing services were provided in this manner:

I II
Method of operation or producBuilding service ‘

tion

Purchased from public supply com

PW .
Electncally operatedautomaticcon

trol
Electrically operatedautomaticcon

trol

Electric light and power

House water pumping

Fire protection, water and air
underpressurefor sprinkler sys
tem

Building heating
Hot water supply

Low pressuresteam
Gas-firedboiler u ith automatic con

trol
Industrial steam for stereotype Gas~firedboiler with automatic feed

and other purposes and pressureregulation

This is only one example of an economic devel

opment such as is taking place over the entire
country. The rising expenses of operation are
making obsolete many installations which were at
one time considered the most perfect of their class.
Many buildings have already been changed to

operate electrically, the general experience being
that the cost of the change is saved within a max
imum period of two years. The engineers of a

large public utility corporation, owners of many
real estate properties, whose operations extend over
the entire country, have checked up the wastages
chargeable to the use of complex engine room sys
tems and are now proceeding to follow the example

of other real estate operators in adopting the newer
and simpler methods.

Large hotels are commonly supposed to be de
pendent upon the use of high pressure steam to a
greater degree than any other type of large build
ing, yet a modern hotel can be designed so that
only a few minor pieces of apparatus have to be
operated with high pressure steam, the largest of
which, curiously enough, is the mangle of the hotel
laundry. A small automatic gas-fired boiler is
provided for this purpose-—compact, self contained,

automatic and economical in its operation——
placed beside the mangle which it supplies. For
all other hotel service, electricity, low pressure
steam and gas provide economical and simple
operation. The architect or engineer of today who
plans installations to operate with high pressure
steam for even the largest hotel is diverting his
clients‘ funds to purposes for which no operating
benefit, either practical or economic, can be secured.
A hotel is run on a narrower margin of profit than
the majority of business enterprises and every item
of investment should be restricted to that which
will directly earn revenue for the owner or operator
or which is absolutely necessary to complete the
physical structure of the building. It may be of
interest to know that a well known chain system of
hotels in New York, noted for its careful and sci
entific methods of management, has just recently
reorganized the power plants in the properties in
its system so that only low pressure steam and pur
chased electricity are used.

New buildings designed to operate with low
pressure steam and purchased electricity show sub
stantial advantages in the use of coal and power as
compared with older types of similar buildings in
which a larger investment has been made for ma
chinery and in which a higher expense is required
per year for the same kind of building service. To
illustrate this point, the comparison is made of
two large buildings, one of which is equipped to
operate with high pressure steam apparatus and
the other for operation with low pressure steam and
purchased electricity:

Officebuilding,equipped Oflicebuilding,equipped
with high pressure for purchasedelectric
steam and electric ity and low pressure
powerplant steamoperation

Volume 3,200,000cu. ft. 6,500,000cu. ft.
Total steam used per

year 78,400,000lbs. 25,200,000lbs.
Total electricity usedper

year '700,000kw. hrs. 950,000kw. hrs.
‘Higherconsumptionof electricitythanis usuallyfoundin n buildingof this

sizeis dueto design,longinteriorcorridors,smallwindows,etc.

This following tabulation shows the different
methods by which the building service was pro
vided in these two structures:

Oflicebuilding,equipped Officebuilding equipped
Buildingservice with high pressure for urchasedelectricity

steam and electric an low pressuresteam
powerplant operation

Electric light and power High pressuresteam
House heating Exhaust steam
Water heating Exhaust steam
Elevator service High pressuresteam
Watcr pumping High pressuresteam
Auxiliary pump operation High pressuresteam

Purchased electricity
Low pressuresteam
Low pressuresteam
Purchasedelectricity
Purchasedelectricity
Purchasedelectricity
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It must not be assumed, however, that in exist

ing buildings equipped with high pressure steam
installations similar economies can be obtained
merely by shutting down the engines and genera
tors of a private power plant and replacing their
operation with a supply of purchased electricity.
While substantial economies may result from this

procedure, it is essential in every building, new or

existing, where electric light and power are to be

purchased, that every piece of steam-operated
machinery be rearranged to operate electrically
if the full measure of economy is to be realized.
The entire system of steam-piping, traps, tanks,
heaters, etc., must also be rearranged so as to
secure the maximum economy in operation in con
junction with a purchased supply of electric power.
These figures of cost show the actual experience of
the owner of a factory building who merely shut
down his private electric power plant and pur
chased electricity, but did not convert the other
steam-using appliances for economic results under

the changed system. The building in question was
five stories high, having a volume of 800,000 cubic
feet.

Under the system of high pressure steam supply
and with the private power plant in operation, the

annual costs' were:

Fuel, 2320 tons $18,972
Labor, 4 men 6,900
Ash removal 1,392
Repairs (average) and supplies 1,000
Electricity purchased (breakdown service) 960
VVater chargeable to electric plant 250
Insurance 140

Total $29,614
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Upon shutting down the private power plant and

purchasing electricity, but making no other changes
on the equipment or operating methods, the annual
costs of operation were:

Fuel, 2000 tons $16,200
Labor, 3 men and 1 man for 6 mos. 6,290
Ash removal 1,200
Repairs (average) and supplies 300
\/Vater chargeable to steam plant 180
Insurance 125
Electricity purchased, 270,000 kw. hrs. 12,760

Total $37,055

The machinery was then rearranged so that all

the steam-operated pumps and other appliances
were operated electrically, except building heating,
hot water apparatus and industrial steam for ten
ants’ use. The latter service was furnished from
a new auxiliary vertical steam boiler, with a sep

arate steam piping system specially installed for
the purpose. All unnecessary usages of steam were

thus eliminated, and under these conditions the
costs of operation were:

Fuel, 1100 tons $8,900
Labor, 2 men and 1 man for 6 mos. 3,500
Ash removal

‘
660

Repairs (average) and supplies 100
Insurance 75
Electricity purchased, 280,000 kw. hrs. 13,140

Total $26,375

These figures show the effect of a correct operat
ing system in reducing expenses of operation and
at the same time explain why so much controversy
has centered around the question of central station
versus private power plant operation. The full
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measure of economy in operation with purchased
electricity, in large buildings, can be obtained
only when all power machinery is arranged to

operate electrically. Steam should be used only
for warming, cooking or other similar processes.
If this plan is followed the result is a simple ar

rangemerit of machinery, obtained at low cost and

inexpensive in operation.
Another development in the financial success of

buildings, which is of interest to architects and en

gineers, is the sub-metering of electricity by which
the tenants in oflice buildings, apartment houses

and lofts are charged for electricity in exact ratio
to the amount used. It was at one time a general

practice of real estate operators to supply free

electricity to tenants. This resulted in excessive

use and waste of power and light. It is an axiom

in building operation that a service gratuitously
afforded is seldom appreciated and is frequently
wasted. This condition became aggravated as

electrical devices for the apartment and office

increased in number, and a general policy came into
effect, first in loft buildings, then in apartment
houses and now being generally extended to the

largest office buildings, of metering the electricity
used by each tenant and charging for the amount
used at the same price which would be charged if
the tenant had purchased direct from the public
supply company. By applying this system the

owner can purchase a total supply current for the

entire building at wholesale rates and re-sell to

his tenants at the regular retail rates. The build
ing thus bears only the expense of lighting public
space, of power for elevators and for minor pump
ing service. In many buildings this system re

turns a profit to the owner, due to the difference

between the wholesale and retail rates for elec

tricity. In loft and manufacturing buildings the

margin from this source usually meets the expense

of the lighting of halls and stairways and power for
elevator service. This system of sub-metering

electric current is of special interest to architects
in its effect on the financial success of a proposed

new structure, as every reduction in the expendi

ture which falls on the owner makes it easier to

justify an investment in building operation.

Allowances must be made for the cost of pro

viding and installing the electric meters in the

offices, stores or apartments. The complete cost

with wiring loops, meter boards, cutouts, etc., for
the usual building is about $40 each. Under this
system the cost of power in loft buildings and of
light in oflice and apartment buildings may be dis
regarded by the architect who has to consider only
that used for public lighting and that required to

operate elevators and water pumps.

Another development in machinery design which
has an important effect in the operating expense of
apartment houses is the modern unit type of refrig
erating plant. In an apartment house of the

highest class it is customary to furnish refrigera

tion service to each apartment, and until recent

years the usual method was to provide a refriger
ating plant in the basement, consisting of a steam

engine or motor, refrigerating compressor, brine

pumps, circulating water pumps and auxiliary ap

paratus of sufficient capacity for the requirements
of the entire building. Cold brine to cool the

boxes was circulated through a piping system.
The development of the so-called unit refrig

erator, each machine complete in itself and placed
in the apartment to be served, does away with the

expensive installation of brine piping, the life of
which is always limited. In many buildings such

systems of piping have failed, through corrosion, in
less than six years after installation and replace

ment has been found impracticable, due to difficul
ties and expense in redecorating. The cost of these

self-contained unit machines is approximately
$1,000 per unit, installed complete, so that in a

high class apartment house with 18 apartments the
investment is about $18,000, which is no more than
a central plant with piping would involve. The
expense of operation is of course borne by the ten

ant instead of by the building owner, as even in
the highest class of apartment buildings it is now

the general practice for the tenant to pay for all
electricity used in his own service. In a building
of 18 apartments the cost of operating a central

refrigerating plant was about $2,500 per year, but
when it was equipped with the unit refrigerators in

each apartment, the owner’s expenses were re

duced to $540 per year.

Coal Usage in Buildings on Low Pressure

Coal usage in buildings equipped for operation
with low pressure steam and purchased electricity
varies in proportion to the volume. Unusual ex

posures or corner buildings may show somewhat

higher rates of usage in fuel, but the difference due

to such conditions is not so great but that the quan
tities given here may be safely used, as the figures

are from actual records from buildings in operation:

(‘calused:nettons
Type of building Volume (‘oalused;nettons per1.000.000cu.

ft. of volume

Office 6,500,000 1796 277
Ofiice 2,032,000 960 ‘I480
Office 18,500,000 5199 280
Office 910.000 350 390
Printing 2,750,000 1000 320
Manufacturing 1,500,000 4250 320
‘Hotel 1,500,000 1200 ‘S00
Institution 11,225,000 4293 370

1'Tnwerhuil'lin|z
‘Also includessteamfor hotelkitchenandhotwatersupply

Architects are now devoting greater attention to

the question of expense in the operation of their
buildings, and the foregoing information may
therefore be of interest not only from the view
point of costs and quantities of heat, light and

power, but also for the information on operating
policies favored by those charged with the opera

tion of large buildings. Special acknowledgment
is due by the writer to A. R. Heath, Vice-president
of the New York Service Company, with whom he

has been associated in gathering the information
here presented.



Steel Design for Buildings
PART III. THE DESIGN OF A PLATE GIRDER (CONTINUED)

By CHARLES L. SHEDD, C.E.

space, only one table for allowable flangeIN
the preceding installment, owing to restricted

stresses was given. ‘This was Table V, for two
6 x 6 angles with 13" cover plates.

6 x 4 angles and a 9” cover plate.

to resist buckling sidewise.

The narrower plates are especially good for double

girders where the width is limited. Two girders

side by side with 9-inch cover plates make a very

good section to carry a plate and angle column with
a 10-inch web, when the web of the column is per
pendicular to the webs of the girders. The columns

carrying such a pair of girders can readily be made

facing the same way as the column carried, so that
the webs of the girders may pass directly by the

flange plates of the columns and be riveted di
rectly to them with only a small seat angle for

erection purposes. This makes a very rigid
connection and one that can be easily erec

ted. The different widths of flange plates
for the girders may be used to suit various
conditions which may be encountered.

As there is but one gage line in the 4-inch

legs and two in the 6-inch legs, the sections
are so designed that the area of the plates
does not exceed the area of the angles in

order that when the rivet pitch is figured
between the flange angles and the webs, the
rivets between the flange plates and angles
will be sufficiently strong if spaced opposite
those in the inside gage lines of the angles.

Table VIII corresponds to Table IV,
showing the distance from the back of the

angles to the center of gravity of the flanges.
When this distance is plus, the center

gravity is in the angles, but when it is minus

it is located in the plates. Some designers

specify that no section shall be used where
this distance is a negative quantity. Occa
sionally, when the shear is too great‘ on a
short shallow girder, 7/8-inch rivets have to
be employed, when a new but similar set of

design tables will have to be used.
On light work smaller angles are used and

in cases of emergency, when rolled beams

were hard to obtain, plate girders have been

substituted for beams as small at least as

20" Is. In designing these very shallow

girders it is best to use an exact method in

designing the section, that is to compute the
sectional modulus of the section to be used.

There are given
here two others, one, Table VI, for 6 x 6 angles and
a 14" cover plate and the other, Table VII, for

The 14” cover
plates are a little more economical for heavy
girders than narrower plates and if the top flange is

unsupported laterally for some distance it is stiffer

To determine the rivet pitch on these shallow

girders the amount of longitudinal shear per lineal

inch should be obtained from the value of SQ/I,
where S is the total shear on the girder, Q the

statical moment of the flange about the neutral

axis of the girder, and Ithe moment of inertia
of the entire girder section.

When no flange section can be found strong

enough to resist the bending moment on the girder,

the strength of the flange may be increased by in
troducing some plates 9" wide under the flange

angles. This allows the use of an extra row of flange

rivets through these plates and the web inside the

rows through the flange angles. In computing the

rivet pitch for such a section care should be taken

to realize that this new row of rivets does not help

to develop any flange stress except in these new

plates. It is therefore necessary to compute the

rivet pitch twice, once for the planes of shear be

tween the web and these plates and once between

these plates and the flange angles.
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It is occasionally necessary to splice the webs or

flanges where the girders are very long. Where only
one splice is required in the web it may be placed
near the middle of the girder or, in other words,

near the point of zero shear where the web is doing
the least work. These web splices are made in

varying forms, depending upon the taste of the
Two common types were shown in Fig.

10 of the article appearing in the June number of
The “a" type is preferred by the

author as it allows a simpler and more exact analy
Two origins of stress must be

considered in making this design, that is the stress
from the shear on the girder and the stress from the

bending. The rivets on each side of the joint in the
web must be capable of resisting these stresses.
The shear must be considered as being transferred
from the web to the splice plates at the center of
gravity of each group of rivets. This causes a mo
ment on the group equal to the shear multiplied
by half the distance between these centers of

designer.

THE FORUM.

sis to be made.

gravity, and this moment should be added

to the moment on the girder resisted by
the web and the rivets designed to resist

the resultant of the stresses caused by
this moment and the vertical shear.

The stresses caused by the moments are

proportional to the distances of the rivets
from the center of gravity of the group and
the moments are therefore proportional to

the squares of the distances. If a summa

tion were made of the squares of the dis

tances of each rivet from the center of
gravity of the group, and the moment

divided by this summation (care being

taken to use inches in the summation of the

squares and inch-pounds for the bending
moment), the result would be the stress on

an imaginary rivet one inch from the center

of gravity of the group, and if this were

multiplied by the distance to the rivet the
most distant from the center of gravity, the
result would be the stress on that rivet due
to the moments. This stress would act in a

direction at right angles to a line connecting

the rivet with the center of gravity, and if
this were shown diagrammatically it could

be combined with the vertical stress found

by dividing the shear by the total number of
rivets in a group and the resultant would be

the stress on the most strained rivet. The
value of the rivet to resist this strain would
be the same as that of one of the flange
rivets. Tables can be made showing the
sum of the squares of various groups of
rivets, which will aid materially in design

ing a splice, but in any event two or three

trials are usually necessary before the re

quired design can be obtained.

In designing a flange splice the operation

is much simpler as only the direct tension

or compression has to be considered. It

is not practical to have the angles or plates in the

compression flange bear against each other to

transfer any part of the stress. The only care

necessary is to have the centers of gravity of the

spliced material, of the splicing material, and of
the rivets as nearly coincident as possible.

In girders used in shops to carry crane girders or
in any place where the girder is liable to lateral

stress, the top flange can be strengthened to resist

such a stress by adding a channel placed with its
web flat and its flanges turned down. Such a

channel may be replaced by a wider plate than the

ordinary flange plates, having additional angles at
its outer edge with their vertical legs turned down
to make a section similar to a channel with its web

flat. The maximum stress in such a girder is at

the outer edge of this channel shape and is the sum

of the stresses caused by the bending in the two
directions. The mistake is often made of using the

resultant of these two stresses instead of the sum.

Copyright, 1921,by CharlesL. Shedd,C.E.
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Straight Talks with Architects
II. HOW MANY ARCHITECTS WILL BE IN BUSINESS TEN YEARS FROM NOW?

tect who, for many years, has been a con
structive force in his profession. He has

long realized the importance of architectural prac
tice as an element in the economic structure of the
United States. He also realizes the weaknesses
which exist in the profession today and which
threaten to undermine its strength and to result in

an adverse effect on the business of every member of
the profession, regardless of the volume of his prac
tice or its character.

There are some unpleasant facts facing the
architectural profession today, and our friend
voiced this sentiment when he said in no uncertain
terms, “There is only one thing you can do to make

architects realize the gravity of the present situa
tion—use scareheads! You cannot make them
too strong, because conditions warrant every possible
effort to stir architects into a state of mind where
they will give consideration to the future welfare
of the profession, which today is menaced far
beyond their realization.”

\Ve have fully realized this situation for many
months —-in fact since long before the close of the
war. \Ve have been at a loss, however, to know
how these conditions might best be brought before
the architects of the country in a sufiiciently strong
but inofiensive manner. \Ve have discussed these

questions with architects of every type—with
conservatives, who have warned us that we are
treading on dangerous ground, and with radicals,

who have a tendency to agree with any departure
from the well worn path of precedent. The test
of the matter, however, and a fact which has
clarified our course in attempting to “shed light
in the dark corners," is the unfailing approval
which has met our views in discussing these matters
with architects who have made business successes

of their organizations.

THIS
morning we sat in the office of an archi

UDGING by the expressions of public opinion
regarding architectural service, which have from

time to time reached this office, it is evident that
there exists today a paradoxical condition. The
public condemns the average architect as inefficient
from a business viewpoint. The general impression
exists that the employment of an architect is in

many instances almost a luxury. On the other
hand, as is universally understood, the public

entrusts the architectural profession with the ex

penditure of vast sums of money for construction.
Unfortunately, the public does not understand

the complexity and volume of the work involved
in carrying out an architectural commission. In
days of old, when the architect functioned princi
pally in the field, his service was obvious-—he was
a master craftsman, directing the work of the
representatives of the several guilds or crafts which
were involved in the construction of an artistically
designed building. Today, he is the master builder,
but much of his service is carried on behind the
closed doors of his drafting roon1, and of all he

produces, the average layman can understand only
the perspective and sketch floor plans. In the
public consideration of a finished building, the
architect usually receives credit only for its finished
appearance. Approval is rarely bestowed upon him
for convenience of arrangement, together with the
equipment for the comfort and safety of tenants.
In fact, the average person does not realize that
architectural service goes far beyond the develop
ment of the aesthetic phase of building design.

There is no great profession which receives so

little publicity as that of architecture. Newspapers
and periodicals dwell on the progress which is made
in the medical profession—the exploits and achieve
ments of lawyers constitute first page news. How
rarely does one read of the work of an architect in
the public press! It is true that monumental
buildings receive a certain amount of favorable
comment, but it is a rare instance when the name
of the architect is mentioned or any credit given to
architecture as a professional activity.

There are two kinds of criticism which are use
less. The first of these is criticism which is of a
destructive nature; the second is criticism of a

general nature which offers no solution. In this
article we must, therefore, attempt to make our
criticism constructive and specific. In the course of
articles which are to follow, together with presenta
tion of correspondence regarding the subject, we
hope to offer practical solutions. Here, therefore,
is a list of the points which we believe express pres
ent weaknesses, individual and collective, in the
architectural profession today:

1. Lack of full co-operation within the profes
sion to meet business problems which con
front the profession as a unit.
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2. Failure on the part of individual architects
to keep thoroughly abreast of developments
affecting their professional and business
interests.

3. Unbusinesslike and improperly developed
methods of charging for architectural ser
vices.
Lack of proper business training.
Lack of thorough knowledge of practical
construction, or field experience.

6. Weakness in cost estimating, particularly in

preliminary stages.
Unsound business getting methods.

Failure to assume a rightful position in com
munity and political activities.

9. lnefficient business administration within
the individual organization.

We may now consider these points individually
and in some detail:

1. Lack of full co-operation within the profession
to meet business problems which confront the

profession as a unit
In order that there be no misunderstanding of

our position in this matter, may we at once call
attention to the fact that this article is not an ad
verse criticism of the American Institute of Archi
tects? In fact, it may be said that the Institute
has functioned perhaps as efiiciently as an organ
ization may function when its membership in

numbers probably represents only 20 per cent of

the practicing architects in this country. The
present writing therefore is directed more to the

great unorganized mass of architects who, as indi
viduals, are struggling against problems which can

only be solved by a strong collective effort.
If we investigate other professions, we find strong

organizations functioning in research, publicity
and as media for the exchange of advanced knowl
edge. We find these organizations establishing

standard practice wherever possible and represent

ing their members on political and business ques
tions having a direct bearing on their collective

business interests.
One of the duties of such an organization among

architects is to keep the profession before the public
eye in the proper light. It must take proper interest

in civic and national problems; it must be the spokes

man of its members in the establishment of national
or local regulations afiecting the profession; it
should be actively co-operating with the federal

government in the solution of housing and un

employment. It should be strongly represented
at every point where standardization of building
materials, methods and practice may be under con

sideration. Such an organization should take the

lead in constructive efforts to educate those within
its own ranks in proper business practice and pro

fessional procedure. Every architect in this country
should belong to an organization of this type. At
this point we may mention the state societies of
architects, some of which are beginning to function
strongly on behalf of their members. Of particular
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interest in this consideration is the work which has
been done by the Illinois Society of Architects. \/Ve

have not the space here to review its work, but we
assume that many architects are familiar with it

and we know that these activities have been not
only beneficial to the direct membership of this
organization, but that they provide the proof of
what can be done when architects get together

seriously to meet their collective problems with
definite action.

Why should we hear from east and west. from

north and south, complaints of the encroachment
of building contractors on the architectural field?

Surely, any competition which gives service to the

public is worthy competition, and if it be such that

it disturbs the architect and makes him feel that
others are encroaching on his legitimate field, this
can be true only because he is not rendering proper
service as demanded by the building public. We
may close our consideration of this matter by calling
attention to the obvious fact that no professional,
industrial, commercial or labor group has ever

received proper consideration, public or politic,
until organized, co-operative effort has been put
forth.

2. Failure on the part o
f individual architects to

keep abreast o
f developments aflecting their

professional and business interests
We may preface this discussion with a question.

“Why is it that architects collectively read less than
any other professional group?" Consider for a

moment the doctor, the lawyer, the dentist or the

engineer. Where we find them, we find readers,

particularly of the publications which convey to

them the knowledge of progress within their respec
tive professions; news which describes new methods;

facts regarding the economic phases of their own
businesses, and any other data which may be of
help to them, either in getting business or rendering

better service to their clients.
It is a fact that the architect keeps fairly well

abreast of developments along the line of design
because he is a close student of pictures. He is far
behind the times, however, in matters of business

and of developments within the building construc
tion industry. In fact, the broad statement may
be made that in no profession are there so many
individuals who stop studying almost at the time
when they begin their professional practice!
Fortunately, in the average architectural organiza
tion, young blood is constantly being introduced.
It is this fact alone which keeps many offices at

least only four or five years behind the times. In
analyzing this matter, we find a new application
of the biblical statement that “To him who hath
shall be given." We find that the more successful

an architectural organization may be, the more

closely it has studied every contribution tending
toward the advancement of knowledge along lines
contributory to the building industry and to mod
ern architectural design. As a matter of fact,
the less business an architect has, the more carefully
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should he study modern‘ business trends and modern
developments in his profession, in order that he

may be in a better position to get business and to
hold his clients and receive their recommendation
for the work which he does.

We may pause here for a moment to quote further
comments made by our friend whose statements
form the introduction to this article. “You will
realize," he said, “that the average architect hates
to admit lack of knowledge on any subject, par
ticularly in relation to building construction. In
some cases, he thinks he knows it all, and in other
cases he wants the client to think so. It is a fact,
however, that building construction has become so

complex in its nature, that no one man can know as
much as should be known in order to carry out all
details of designing a large building. In the pro
fession of medicine, all doctors have reached a stage
where they admit that the knowledge of specialists

should be employed in difficult cases. On the other
hand, there are very few architects who will not un

dertake the design of any kind of a building if they
have the opportunity. They hesitate to call in

consultants who are specialists in certain phases

relative to construction or equipment. They do

not realize that in most cases the owner welcomes

such advice.
" The result may be seen in every part of the land,

in the form of buildings which are inefiicient

machines to carry out the purposes for which they
were conceived. This should not be the case, and

every building which represents an element of
failure in performance of its main purpose, contrib
utes its quota of disfavor towards the architec
tural profession in the eyes of the public.

“Is it the fault of the leaders in the profession

who will not contribute the knowledge they have

gained for the benefit of beginners? Perhaps so——

but more certainly it is the fault of the individual
architect who assumes more than he can perform
and who does not keep abreast of developments
and resources which may tend to safeguard the
interests of a client!”

3. Unbusinesslike and improperly developed

methods of charging for architectural services

This is a subject which we deem of particular
importance and which will be considered in detail
in the November or December issue of THE ARCHI

TECTURAL FORUM. It is sufficient now to say that
many architects are struggling for a successful

solution of this question of charging clients for
services. It is true that a certain standard series
of minimum charges. based on percentages, has been
recommended by the American Institute of Archi
tects. It is not true, however, that these standard

charges are always adhered to by architects gen
erally. In fact, we doubt very much if there is any
ofifice which has not deviated from the standards
set forth in some instances. There has gone abroad

through the architectural profession a definite

misconception of what we believe to be the position
of the A. I. A. in regard to this question. Member

ship in the Institute is not contingent upon agreeing
to the charges of this schedule. We have heard
many of the younger architects declare that they
would not join the Institute because of this condi
tion. What the Institute has set forth, in its own
words, is:

“Even as a schedule of charges the document is not of a
very precise nature. It indicates that the basic percentage
under ordinary circumstances is six, but that there are many
cases in which it is greater. The percentage necessarily varies
under different circumstances, since the architect’s fee, like
that of any professional man, must depend upon his skill,
experience and standing, upon the character and location of
the work to be done, as well as upon the kind and cost of the
services to be rendered. Therefore, to base the architect's
fee upon an unvarying percentage of the cost of the work is
neither reasonable nor equitable; but since that method has
long been and is still largely in use, the Institute names a
certain rate lower than which in ordinary cases competent
and complete services are not to be expected."

It is but logical to say that the fee of the architect
must depend, even as a doctor's fee depends, upon
his established practice, his skill and his experience.
There are architects who do no residential work for
less than 10 per cent and they get 10 per cent with
out question, because of the record which they have
established. To go to the other end of the scale,
we may cite the case of an architect who does work
for speculative builders at low cost to them and at
high profit to him. Here is an instance. A specula
tive builder comes to him for the plans and building
permit necessary to construct a two-family house.
He draws the plans on paper and gets the building
permit. He writes no specifications and provides
no details. It takes approximately 30 hours of
draftsman's time to do this work. On the ordinary
schedule of charges, the owner will pay for the
plans and specifications and other architectural
service between $600 and 8800. He pays in this
case $150. Out of this, the gross profit to the
architect is over $100.

The question thus resolves itself most logically
into the evolution of a method of payment by which
the architect is reimbursed for the time of his
organization, and this time paid for by the owner
is used as he may see fit. Here there is introduced
the opportuhity for differentiating between the
skill and experience of one architect as opposed to
another. The architect, under a system of this
kind, could estimate the value which the market
establishes for his services and could contract
definitely on this basis without proceeding along
unethical or unprofessional lines. Today, if you
want the doctor on the corner, you pay him $3 a

visit, but if you want a famous specialist you will
pay as much as he sees fit to charge. The same
condition is true of the legal profession. Why not,
then, of the architectural profession?

4. Lack of proper business training
Here is a subject on which volumes could be

written. At this time, however, we will take oc
casion to make only a few comments. To outline
another paradox—in the education of an architect
as it is carried out today, there seems to be no room
for business training. Our architectural schools,
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even including the so-called‘ “practical" courses
which are presented through such organizations as
the Y. M. C. A., do not equip a man to conduct
the business of architecture—what he learns about
business procedure is learned in the “school of hard
knocks.” A few architects, fortunately, are gifted
with what in many instances is slightingly termed
“the commercial instinct." But when we realize
the vast changes which have taken place in the

requirements of building construction, it becomes
evident that this “commercial instinct,” introduced
into an architectural organization, is to be admired.

Naturally, the need for business knowledge varies
with the type of practice in the individual office.
\Ve may make the direct statement, however, that
in almost every instance where a client becomes
dissatisfied with the service of an architect, it is not

on the grounds of design, but is due to failure in

some one of the business phases which enter into
relations between the architect and his client.

5. Lack of thorough knowledge of practical con

struction
When in the evolution of architectural practice

the principal activities retired from the field to the
oflice, the momentum of the change was too great
and carried the architect too far from direct contact
with actual construction conditions. It is a well
known fact that a practical building contractor
will take the plans of many architects and make

changes which will result in economy, due to the

saving of labor and material. VVe have watched

with interest the educational value of field work
which has been undertaken by certain younger
architects employed by building construction organ

izations. These men have been called upon not
only to design buildings but to carry out construc
tion superintendence or to work as assistants to the

superintendents of construction. In this manner

they have had a much more intimate contact with
actual field conditions than is ordinarily received
in the course of architectural supervision. It is an

undeniable fact that this experience has made their
services as architects of much more value to those
who have employed them. They have much more

practical methods of cutting corners; they have
learned to visualize their work more definitely in

terms of quantities of material and hours of labor.
They have learned the value of standardization and

the important relationship between dimensions

and available stock sizes of material. They have

actually been very close to work in three dimensions,

which to a great extent had before been carried
out in their own minds on the flat surface of drawing
boards. There is a vast difference between de

signing a building and supervising its construction,
and designing a building and actually building it.
This difference is reflected in future planning in

many practical ways. VVe believe that a young
architect or a graduate from an architectural
school can have no better experience than to work
for one or two years for a building construction
company. Changed outlook and added knowledge

thus afforded will find direct expression through all
the rest of the years in which this man may be en
gaged in planning buildings.

Naturally, it is impossible for the average archi
tect to spend much time in the field, but he has
another opportunity to meet this situation, which
in most instances does not receive his consideration.
If he himself has not a thorough practical knowledge
of actual field work, it would be well to call into
conference those who have. These may be build
ing contractors or they may be engineers, specializ
ing in some important phase of mechanical or
structural design.

Restrictions of time and space forbid an extended
consideration of the additional points set forth in

the introductory paragraphs of this article. To a
certain extent these are self-explanatory. In
preceding issues we have discussed the question of
preliminary cost estimates and the dissatisfaction
which has arisen on the part of owners where build
ing costs have greatly exceeded the architects’
original estimates. VVe have seen numerous sound

projects taken out of the market because of the
disappointment of the owner in finding the con
tractors’ figures greatly in excess of the architect's
estimates and his own limit of investment.

In regard to business getting methods there exists
today a great need for constructive work on the
part of the average architect. \/Ve are no longer
in a period when an architect can afford to wait
patiently for such work as chance and social con
tact may bring into his oflice. Back of this failure
to get work on a sound selling basis there is

,

of
course, the factor of inadequate business expe
rience. It is diflicult, indeed, for an architect to
visualize real estate improvement in the form of
building if he has no knowledge of real estate

methods or building finance. Similarly, it is diffi
cult for him to enter the field of commercial and

industrial building if he has not the faculty of view
ing building problems from the viewpoint of the

tenant to whom the building is the most important
machine in connection with the conduct of his
business.

These are but indications of the great fundamental
problem which faces the architectural profession

today. We are undoubtedly at a parting of the

ways in this reconstruction period when architec
ture as a profession is threatened with the loss of
individuality. There is a definite danger that it

will be assimilated by new types of building or

ganization, many of which are in evidence today,
wherein architectural practice is but a department
of a complete service to the owner. On the other
hand, by careful, co-ordinated effort, which will
come only through individual realization of the
situation, it is quite possible that the architect will
become in fact the master builder and that his organ
ization will, as never before, be the service organiza
tion to which the prospective building investor
turns, not only for the best in design but for com

plete appreciation of his business problems.



Plate Description

HECKSCHER BUILDING, NEW Yonx. PLATES
47-49. This structure, at the southwest corner of
Fifth avenue and 57th street and fronting also on
56th street, besides being the largest building yet
erected in this immediate locality, is interesting as

being designed in the style of the French renais
sance, a type rarely selected for a tall business
structure, and also as having been planned in con
formity with the New York zoning regulations.
The lower stories of the building are intended for

high class wholesale and retail business while the
floors in the tower, being of smaller area, are ar

ranged as offices, the main entrance to the different
floors being from Fifth avenue.

An arcade, one story in heightI extends through
the building from 56th to 57th street, the space

upon its sides being arranged as small retail shops

suitable for businesses which require but small areas.
This is a comparatively unusual application of the

arcade idea and is especially successful in making a

more intensive use of ground floor space in a building
covering a large and extremely valuable area. The
arcade has been given an architectural appearance
in keeping with the building, with trim of black
and gold marble, bronze show window details and

painted ceiling.
The designing of the Heckscher Building in ac

cordance with the provisions of the zoning law was

simplified by reason of the fact that 57th street,

being of unusual width, permitted the same cornice

line as Fifth avenue; the southern portion of the
structure, however, facing 56th street, was neces

sarily planned in accordance with the street's

narrower width. The exterior of the building is of
Indiana limestone up to the main cornice, the walls
above, with their various setbacks, being of grayish
tan brick made in a special size, 4 x 4 x 11V, while
the terra cotta which is used as ornament is the

color of limestone. A striking detail of the exterior

is the use of metal panels at the floor levels between

the windows of different stories. These panels are

of copper wrought in high relief and toned to a light,
bright green by the use of acids. The panels

create strong vertical lines which have the effect
of accentuating the height of the building.

FISK BUILDING, NEW YORK. PLATES 50, 51.

This structure fronts upon 57th street and the ends
face Broadway and Eighth avenue so that the

building was planned to embody the setbacks re

quired by the zoning regulations governing these
three thoroughfares. Being in the heart of New
York’s automobile district, it was necessary that
the salesrooms upon the ground floor possess ample

show window space which has been secured to an

unusual degree by covering the structural steel

with cast iron about these window areas. Above
this main floor the second and third stories are
faced with stone to form a base for the remaining
23 floors of brick with their setbacks and parapets.

Above the 21st floor, where the uppermost setback
occurs, the facade of the tower is designed with a

row of pilasters which tend to unify the design and
to broaden the apparent width of the facade.

THE LIGGETT BUILDING, NEW YORK. PLATEs
52, 53. This structure represents a typical modern
New York office building occupying a valuable plot,
which necessitates the obtaining of the utmost in
rentable area. The building occupies the northeast
corner of Madison avenue and 42d street, with an
extension, 40 feet in width, facing 43d street.

Complying with the provision of the New York
zoning ordinance, the building is planned with
setbacks above the height permitted facing avenues
or streets of the widths here involved. Up to the
sixteenth floor the exterior walls are of red brick in

four shades, laid in Flemish bond, with sills of
limestone and a cornice at the level of the seven

teenth floor. At this point, where the first setback
occurs, small towers are placed at the corners.
This setback is of two stories and the walls are of

the same material, with cornice and trim of lime
stone. Above this is the main portion of the tower
which includes four stories, which are given similar
treatment, and above the tower is a penthouse for

tanks and elevator machinery, so planned as to
form the crown of the entire structure.

The treatment of the two lower floors is such as
to permit show Windows as large as possible for

space devoted entirely to retail stores. Use has

been made of pilasters and spandrels of cast iron
which cover the girders and columns. At the top
of the second story front is placed an ornamental

cresting of cast iron and the base of this show win
dow area is of black fossil marble, the entire com

position giving the building the elfect of being
securely anchored to the ground behind and below

this show window space and independent of it—a
far more successful arrangement than would have

followed the apparent resting of the building upon
inadequate stone piers.

THE SHEDD MAUSOLEUM, LOWELL, MASS.

PLATE 56. The design of this family tomb is based

upon the Greek stele. The walls are battered on

each elevation and together with the roof slabs are

of white granite from New Hampshire. Doors,

'vases, slab rings and ventilator are of greenish

bronze. The interior of the mausoleum is of pink
marble and contains six niches, three on each side
of the axis, which are lined with black slate.

WHITMAN MONUMENT, MT. AUBURN CEMETERY,

CAMBRIDGE. PLATE 57. With the exception of the

base course, which is of pink granite from North
Carolina, this monument is constructed entirely of
pink marble. It rests upon a foundation of solid
concrete, 6 x 8 in plan and 5 feet deep. The marble

has been given a treatment with the pneumatic tool

which produces a surface that keeps clean auto
matically.

151



ED ITO RIAL COMMENT
CONSTRUCTION AND UNEMPLOYMENT

HIS month sees the formation of a capable

I
group, called together by President Harding
to consider the unemployment that exists

generally throughout the country. Unemploy
ment is the natural outcome of the disjointed busi
ness conditions we have been struggling with for
several months, but distressing as the situation is,

it is not without a redeeming feature if we will
recognize the opportunity it offers for finding some
means of stabilization in future. In prosperous
times there is little incentive to take count of cost;

wasteful practices creep in unnoticed and steadily
cause losses that are not recognized as such until
the cumulative mass appears in a period of de

pression.
This is a situation particularly true of the build

ing industry. It has been realized dimly for some

time but the real seriousness of the waste in con

struction was emphasized for the first time in the

report of the Engineering Council’s Committee on

Elimination of Waste in the Building Industry.
The wastes principally stressed in this report are

those due to seasonal employment and they occur

in the industry in normal times as well as in

periods of depression. How much greater their
effect will be this year is easy to estimate when

it is recalled that the present construction season,

rapidly approaching the customary shut-down,
will add to the number of unemployed many hun

dreds of building mechanics and laborers.

This probable addition to the number of the

unemployed is a matter deserving of immediate

and serious attention. There is no logical reason

for the abandonment of construction during the

winter months in most sections of the United
States. It is merely the result of custom dating
from the days when our appliances and methods

for handling construction were of the simplest

order. Winter building under those conditions
meant delay and increased costs, but with proper
organization and equipment, construction can be

carried on now practically as well in one season

as another.
Much of the distress that will result from a

suspension of work can be eliminated by carrying
out a program of public works, both highway and

building construction. Officials, zealous in their
eflorts to procure the most for the expenditure of
public funds, may argue that such construction
can be had at a lower price later on. This may

or may not be so; it is nothing but common sense,

however, to figure that any extra expense is well

incurred if it provides employment to people who
would otherwise be suffering and depending on

bread lines for their maintenance. Another impor

tant consideration bears on our efforts to complete
the readjustment of prices. Material prices can
only be reduced as operations in manufacturing are
continuous and a normal rate of production main
tained. The stopping of building will make

necessary partial or complete closing of quarries
and manufacturing plants serving the industry,
which will increase their costs and further delay
readjustment.

There are many hundreds of competent work
men ready to give a fair day's work for fair wages,
and due to the special conditions now existing
there need be no fear of the excess labor cost and

general inefficiency that characterized immediate
post-war days. The construction industry can

give employment to many thousands and create
a demand for materials that will be an important
factor in holding and steadying business conditions.

Both private and public work should be under
taken now wherever feasible — the former because
of certain definite advantages in the way of prices
and service that can be had now, and the latter
in a sense of duty to the general welfare. Archi
tects should make a careful survey of their local
conditions, find out the favorable conditions and
exert their efforts in influencing clients and their
local government authorities to build in all cases
that show justification.

There is nothing of a charitable or paternalistic
nature in strongly advocating public construction
at this time. Improved roads and new public
buildings are needed in every community. In
many cases funds are available through the sale
of bonds or the issue of bonds already authorized;
it requires only the go ahead signal from public
oflicials. This work can be produced at as low a
cost now as later, when competition with private
work will tend to hold prices up. The communities
will have the use of facilities they need, and, what
is of more immediate import, labor released from
private work will be absorbed, insuring continued

earnings which will stimulate general retail business.
The general subject of seasonal employment

should be given consideration in every locality.
The engineering report just referred to asserts that
the average wasted or lost time in Philadelphia
runs as high as 44 per cent among iron workers, 37

per cent among cement finishers, 36 per cent

among steamfitters, 40 per cent among roofers,

and 29 per cent among painters and paper hangers.
A recent investigation in Boston by the Congress
of the Construction Industry reveals similar
percentages. The greater portion of this loss is due
to seasonal employment, and if architects and
others would influence more uniform employment,
the resulting savings would soon appear in the cost
of finished buildings.
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CEILING IN A ROMAN PALAZZO OF THE EARLY SIXTEENTI-I CENTURY

The timbers which divide the ceiling area into squaresarecarved and colored to emphasize the principal lines. The sofhts are poly

chromed in slightly softer colors. Such a ceiling could be effectively worked out in wood of a light color, with color and gilding



Interiors Adapted from the Italian
PART II. CEILINGS AND WALLS

By WALTER F. WHEELER

ARDLY any detail connected with an in
terior of any kind is more important than
the ceiling which, together with the walls,

forms the room. The similarity of the word itself

to ciel, the French for sky, has frequently been

pointed out, but whatever its derivation, the anal

ogy is not difficult to trace.
In the treatment of Italian interiors the ceiling

assumes an importance not always so great in in
teriors of other types, for its form immediately
indicates the character of the room, since while the
walls are often of plaster of the most rigidly severe

type the ceiling may be wrought out with a more
or less intricate pattern. True, the ceiling itself
may be of plaster as well as the walls, but often
it will be found to be of timber and of some one of
a number of well known forms. Where a ceiling is
of plaster it may vary from the usual flat type and
be given a vaulted appearance, such as is suggested
in Plate 46 of the September FORUM. It must be
borne in mind that the very essence of success in
dealing with interiors in the Italian style lies in the
use of good proportions and that the use of this
form of ceiling treatment tends to reduce the verti
cal dimensions of a room and to emphasize its
horizontal proportions, which is often to be desired.

The timber ceiling is often used to give the effect
of contrast which always follows the use of two
wholly different materials—contrast not only of
color, but also of texture and general character.
The ceiling of timber may be

severely simple, the joists
being merely exposed, or else

it may be given a “coffered"
form and divided into quite
a number of units which may

be treated in a manner as

severe or as elaborate as may

be desirable. In either in

stance the spaces between
the timbers may be plastered
or covered with wood, and

the timbers themselves may be

merely somewhat smoothed
oFf and left to tone down
with time, or very slightly
oiled, or else treated in poly
chromed designs. Where the

joists are to be left exposed
considerable dignity is added
to the appearance by placing
heavy supporting timbers be

neath the joists and running
at right angles to them. The
dignity of this treatment is

increased when the ends of
these beams, where they join

Fireplace in Washington Mews, New York
EricGugler,Architect

Cementcolumnsupholdcorniceof unfinishedwalnut;plaster
on wallsandbetweenjoists

the walls, are supported by corbels or_brackets
such as are shown in a number of these illustrations.

This treatment gives a rich and somewhat formal

dignity but in some instances, particularly when a

large room is square or so nearly so that neither
dimension is notably the larger, the preferred treat
ment may take the form already suggested by which
the entire ceiling area is divided by beams placed at

right angles which of course divide the area into
smaller squares; these smaller squares may be

treated in several ways, depending upon the charac
ter of the room, the purposes which it is to serve,

and the amount which the client is willing to ex

pend upon it. In its simplest form the spaces be
tween the beams may be merely plastered; in a
more elaborate treatment these spaces may them
selves be divided by smaller timbers, placed some
what higher and with decoration of some kind upon
the spaces between, while other forms of enrich
ment, involving carving of wood, modeling of
plaster and rich painting and gilding of all the sur
faces, would of course place the ceiling in the class

of those highly intricate and ornate compositions
which characterized the work of the renaissance

builders at the height of its splendor. A treatment
of this kind is shown on page 114 of the September
number. There are instances where a wooden

ceiling is desired but where none of the forms

of treatment thus far described seems desirable.

Another variation is the type where below the joists
a false ceilingis built, arrang
ed in small, shallow panels
which may be square, octag
onal or given other geo
metrical forms. The timbers
as well as the spaces between

may be painted with flat dec

oration or carved in low re

lief. The majority of these

ceilings are probably carried
out in dark tones, but equally
effective results may be had

with lighter colors. A recent

example of such treatment is

of wood bleached to a light
tan, the relief ornament picked
out in gold with a few soft

colors discernible on close ex
amination, the general effect

being that of a dull gold which
agrees well with the architec

tural design.
It must not be supposed

that treatment of a ceiling by
any one of the methods here

described entirely precludes

the use of a frieze just beneath
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the ceiling, even when the

ends of the heavy beams

are supported by brackets

or corbels. A frieze was

often used in such cases, but
it of course increased con

siderably the richness of

the treatment and for that
reason might not always be

desirable. Another treat
ment, in many cases suc
cessful, consists in having
a series of heavy mouldings

placed on the walls just
below the ceiling timbers
in the nature of a cornice.

This relieves the severity of

the abrupt transition from

vertical to horizontal sur
faces,—but here again re

straint and careful judg
ment must be used, for
such is the subtlety of this
style that sometimes an
abrupt transition may be

exactly what the architect
requires for the proper
interpretation of his design.

ii

Corner in a Music Room of a House near Boston.

Hall in Villa Caronia, Florence
Vaultedplasterceiling;polycltrorneildoorway;walnutfurniture

When a ceiling is built
of open timbers in any of
the forms which have been

mentioned here, opportu
nity is afforded for the use

of decoration in polychrome
which may be either simple
or ornate as circumstances

demand. In designing such

ornament for ceiling tim
bers it has been found that
the result is improved by
the avoiding of too much
minute and intricate de
tail, and by the use of de

sign which is somewhat

bold and vigorous; this is

of course because a ceiling
ina room thustreated would
generally be placed at a

comparatively considerable

height, and design of too
minute a character would
not possess sufficient force

to make it effective. For
the same reason the colors

Harry B. Russell, Architect

Woodwork and open timber ceiling, stained dark brown ; plaster walls of mottled ivory

used should be definite and

decided — such colors as

tones
Dimensions of room, 20 by 20 feet; ceiling height, 12 feet; fireplaceopening, 4 feet 3 inches high and 4 feet 2 inches wide
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Y“carry' well—and it would be wise

to avoid all the subtle shades and
indefinite colors which are admirable
for some purposes but which are not
sufliciently forceful or robust for
use upon a lofty ceiling. The dark
color of the wood itself is certain to

absorb something of the brilliance
of whatever colors are used, and this
should be allowed for so that the
finished work will be suflficiently

vigorous.
Walls share with ceilings the im

portant function of enclosing or

defining a room; they might even

seem to be of greater importance,

since they are necessary to support
the ceiling. Here again there are

several forms of treatment which
are quite suitable and Which, since

they are of varying degrees of cost,

afford a broad range of selection. In
many instances the walls may be of

plaster which may be treated in any
one of several ways. Nothing affords

a more excellent foil for objects to

be placed against the wall than plas
ter, and this is all-important when it
is remembered that in the careful

handling of contrasts much of the

interest of the Italian style is found.

Plaster forms a suitable background

for tapestries, furniture, carved wood

or paintings which are sufficiently
strong, but it may be readily seen

that a style which is itself so vigorous

and forceful requires that furnishings be equally

virile.
The finishing of plaster walls, unless they are to

be covered with figured decoration of some kind,
is an item which has muchito do with the success

of a finished interior. The inner walls of many of
the older Italian houses were of stone or marble,

which of course gives a note of architectural
strength and dignity very important in interiors
such as are here being discussed, and which was

secured in later days by the use of plaster treated

to give something of the effect of stone. To get this

effect in plaster requires a treatment which shall

contribute a surface in which play of texture and

color gives quiet interest, variety and sobriety——

a fitting background for tapestries, strong and

heavy furniture, dark iII color as in chestnut, the

wood mostly used in Italy. Having laid up the
wall, the final coat of plaster is rough troweled in

areas of surface instead of being given sand or

smooth finish. Over this surface which is close to

that of a travertine marble, soft umbers and sienas

(rotten stone in two tones is one of the best pig

ments) are washed on, preferably in water medium.

Then a general going over with a sponge or brush

stippler brings the surface to the desired variation

Library in a New York Apartment. Charles A. Platt, Architect
Polychrorned wood ceiling; woodwork stained brown; hangings of old red brocatelle,

hung from cornice

and softness. If a wall of travertine marble is kept
in mind,—with its richness of texture and the
softening and staining and dusting of time,—an
agreeable and fitting wall is the result, quite in the
spirit of Italy.

Excellent results sometimes follow the use of dry
colors mixed with the last coat of plaster, and pig
ments in powder form are to be had for this spe
cific purpose. The process of marbleizing, used in
Italy from the earliest times, supplies an effective
and comparatively inexpensive method of treating
wall surfaces, being used also on woodwork and
sometimes on furniture and even on floors. Its
use is quite legitimate and marbleizing is employed
on even the best work where expense is not one of
the chief considerations, since it does not pretend
to be an exact imitation of real marble but rather
a means of securing the rich effect of marble with
out its coldness and hard glitter. Marbleizing is
particularly useful for wainscoting, as suggested in
the illustration of the loggia on Plate 61 or to
emphasize panels or the inner‘ surfaces of niches,
as may be seen from the illustration on page 159.

The marbleizing process is quite simple in principle
but of course requires considerable experience to
make the result as finished as it should be. The
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Main Hall, House of Charles E. Mitchell,
WalkerBLGillette.Architects

Plaster walls as a foil for a Spanish portrait and a carved bench
of Italian design

treatment consists of the application of one paint
over another, choice being made of colors that con
trast well. The paint used to produce the veining,
upon a body color, is mixed thick and then
“scumbled" on—thinly spread or rubbed with a
hard brush. One of the most successful results of
marbleizing is often had when the effect is to be

that of black and gold marble, heightened in certain

spots by the use of small fragments of gold leaf.
There is no end to the color combinations which
may be used, and this is one reason for the vogue of
the marbleizing process through many centuries.

The use of painted figure decoration upon walls
affords possibilities of varied effects. Perhaps the

taste of even the sixteenth century wearied of too
austere a handling of its walls, or else the architects
may have had to provide for families not possessed
of the rich tapestries or splendid portraits which
are seen to such advantage against plain plaster.
The plain walls, as already pointed out, were usu

ally of rough plaster to afford desirable textures.
In other cases smooth surfaces were employed and

polychrome treatment was applied and this, when
the design was not too intricate, afforded a rich
and satisfying result without in any way detracting
from architectural dignity. Several of these il
lustrations deal with interiors so treated and it will
be realized that this development is often helpful
when furnishings are hardly adequate to the archi
tectural requirements. Recent examples of the

domestic use of mural decoration in America prove

what excellent results are to be had, and the atten

tion of architects and decorators may well be

turned toward it.
The thickness of walls such as are common in

Italy affords considerable opportunity for splaying
the openings of doors and windows, often with
excellent effect. When the walls about them are of
plaster, unornamented, these deeply splayed sur

faces may be treated in polychrome design, the
contrast affording an acceptable relief to the sever

ity of plain walls; when the wall surfaces are
themselves ornamented the splayed jambs and sills

LIVING 9.00!
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Dining Room and Plan of Main Floor, House of Charles E. Mitchell, Esq., New York. Walker 8!.Gillette, Architects
Vaulted ceiling, plasterwalls of uneven textureand stone mantel afford an architectural setting for Italian furniture
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.‘
An Illustration of the Value 0‘ Marhleizing in Contrast with

Surfaces of Plain Color. Hampton Shops, Decorators

may be without ornament, which often produces a

highly desirable result. jambs and sills splayed
and treated in similar fashion are useful for the
tiny inches or alcoves which the Italian builders
were fond of using occasionally to break the
monotony of large expanses of wall surface. Some
times these small niches in the thick walls would
be fitted with doors and thus converted into tiny
cupboards, the doors them
selves sometimes being given
polychrome ornament when
such a treatment would
heighten the decorative
effect.

Covering the walls of a
room with fabrics of differ
ent kinds may have been an

outgrowth of the use of
tapestries hung upon walls.
Architects and decorators
often find that clients demur
when this form of wall cover

ing is proposed, the idea

being distasteful to many
since these fabrics are gener

ally fixed to the wall and
cannot be easily removed
for necessary cleaning. This
objection may be entirely
overcome when such fabrics
are arranged as suggested
in the illustration on page
157 where the wall coverings
are suspended from hooks

;t’

placed in the wall just beneath the cornice, from
which they are readily taken down for an occasional
brushing. Made as these wall coverings are, in
large panels or sections, considerable use may be
made of borders to create a certain contrast in the
hangings themselves, although such a use of bor
ders would only be possible, perhaps, in an instance
such as that illustrated where the wall spaces are
but little cut into by openings.

The use of fabrics upon walls has a particular
value in that it gives a room what might be called
a “furnished" appearance even when but little fur
niture is used. Fortunately for the architect or
decorator, a few American manufacturers of fab
rics, who realize that the public taste long ago
abandoned false gods and turned to an appreciation
of the historic periods of architecture and orna
ment, have reproduced with astonishing fidelity
to the originals a large number of fabrics which
for use in decorating and furnishing in the.Italian
manner are precisely what are needed. The
modern makers of tapestries have learned many of
the secrets of the tapestry weavers of the golden
age of the art, and the output of their looms,

possessing the rich softness which characterizes
tapestries, is available to present-day architects
and decorators.

It will be realized by the architect or decorator
at all familiar with the present markets that they
afiord every advantage for a correct interpretation
of Italian domestic interiors. An appropriate
architectural setting may be obtained with very
simple materials used with judgment and dis
crimination, and the interior thus secured may be

developed at no excessive cost with modern furnish

ings of various kinds which are true to the period.

i T‘ \,

Walk and Ceilings Polychromed in Allover Patterns Are Often Useful Where Important
Furnishings Are Wanting



Investigate the Furniture Market Now
ITH the opening of the fall season, a

period during which there is a great in
crease of activity in furniture and decora

tive material show rooms, architects will find it
well worth while to visit them, even if no particular
purchase may be under consideration. The most

interesting impression which will be gained is the
fact that prices have been reduced, which should

encourage many clients to buy now. A large num
ber of new consignments of imported furniture and

objects of art have been received and are on display
and for sale at moderate costs. There has been a
distinct tendency on the part of American manufac
turers of good furniture to increase the stock output
of furniture showing definite period influence. For
example, there has never before been in the market
so varied and interesting a collection of dining room
furniture showing the influence of the Italian
renaissance period.

In the field of floor coverings the reduction in
cost is quite noticeable. Large shipments of oriental
rugs have been received. Fine chenille carpets of
Czecho-Slovakian manufacture may be had at
moderate costs, comparing favorably with good
grades of Scotch chenille. Rugs of Chinese manu
facture and motif are to be had at prices closely
approximating the cost of good grades of domestic

carpets. It has been many years since the costs of
furniture and of decorative materials of every kind
have been so moderate and this condition will un
doubtedly lead to the remodeling and refurnishing

’ - *~"'~'

of many existing dwellings, and to the placing of
interior decorating and furnishing commissions on

a large scale for new houses.

Architects will find that the designs of furniture,
lighting fixtures, fabrics, wall paper and other

decorative materials are in many cases full of sug

gestion and inspiration, and while the interior
architecture of special rooms may be under con

sideration, it will be found that time spent in the

various show rooms may have a direct effect in the

designing of other interiors. We have known of
several recent instances where interiors have been

specially designed to form the background or setting

for furniture and decorations selected by clients.

The artistic atmosphere of the show rooms is in it
self inspiring. and nowhere else will there be found

such attractive studies of color, line and proportion.
In some sales rooms a practice is made of arrang

ing certain areas as rooms in definite period styles.

The rooms are correctly carried out to the smallest

detail, and ceilings, walls and floors as well as fur
nishings and accessories of different sorts may thus

be studied in combinations which exhibit to the

greatest advantage the furniture, fabrics, or what
ever else is sold in the establishment arranging the

display. The architect who investigates, even

casually, the American markets for furniture and

furnishings of various sorts will find renewed inter
est and fresh zest in design which will have its
effect on the work of his office and on the service

which his office renders to his clients.
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A Walnut Credenza of Architectural Character after a Piece in the Davanzati Collection

An excellentexampleof craftsmanship and design qualities of modern reproductions available in stock
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Villa? of the Veneto
IV. THE VILLA CORNARO AT PIOMBINO, NEAR CASTELFRANCO

By HAROLD DONALDSON EBERLEIN and ROBERT B. C. M. CARRERE

_“That house only ought to be called convenient, which is
suitable to the quality of him that is to dwell in it, and whose
parts correspond to the whole and to each other."

ERE we have in a nutshell Palladio's phi
losophy of domestic architecture. It is very
cogently expressed, and to discern its full

force one needs but remember that in his translation
Isaac Ware used “convenient” in its broader,

seventeenth century sense as “fitting" or “seemly."
Messer Andrea was fully sensible of the fact that
the very raison d’étre of a house is to shelter appro
priately the life lived within its walls. He also

recognized in equal measure that as the manner of
life must necessarily differ for men of different
stations in a complex social order, so also must the
external expressions of domestic architecture differ
to accord with the several estates of those who are
to live in the houses.

As to the particular form with which he chose to

express his convictions in design, let us take his own

words when he writes "the architect ought above
all to observe, that (as Vitruvius says in the first
and sixth books) for great men, and particularly
those in a republic, the houses are required with
loggia's and spacious halls adorned, that in such
places those may be amused with pleasure who
shall wait for the master to salute, or ask him some
favour"—a thoughtful provision of enticement for
these sixteenth century successors of the old Roman
“client," as well as for “the virtuous friends and
relations” alluded to in a previous paper.

When Palladio penned this generalization re
garding proprieties of plan, he may well have had in
mind this very villa at Piombino, in the Trevisan
Marches. The “magnificent Signor Giorgio Cor
naro,” for whom the house was designed, was a
person of consequence in the Venetian state—a
member of a noble family that had supplied more
than one doge since the thirteenth century and was
destined to supply more——a family upon whose

Villa Cornaro. View of the South Front from Parked Space beyond Gates
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Elevation of North Front after Sca.mozzi’sDrawings

sons the republic, according to its wont with those
of ducal rank, was ever ready to impose the ful

fillment of exacting public services; a man of
wealth and broad interests, and a near kinsman of
that ill-starred Caterina Cornaro, Queen of “Jeru
salem, Armenia and Cyprus" until the paternalistic
government of her native city, covet

ing her kingdom for its own purposes,
forced her to abdicate and sent her to
live in a semblance of her erstwhile

royal estate at Asolo. It was fitting,
therefore, that a noble of such note

and connections should have a prince
ly house, and such a house did Messer
Andrea build him—about 1570, if the
local tradition be correct—a house
which Scamozzi properly deemed one
of Palladio‘s most beautiful creations.

“The hall is placed in the most in

ward part of the house, that it may
be far from the heat and cold”
the quotation is from Ware's transla
tion of Palladio~—“and the wings
where the niches are seen, are in

breadth the third part of its length.
The columns answer directly to the
last, but one, of the loggia's, and are
as far distant from one another, as
they are high. The large rooms are
one square and three quarters long.
The height of the vaults is according
to the first method for the height of
vaults [Bk. 1, Ch. 23]. The middle
sized rooms are square, one-third

higher than they are broad; their vaults are
[1 lunetti. Over the small rooms there are mezzati.
The loggia's above are of the Corinthian order.
The columns are one—fifth less than those un
derneath. The rooms are with flat ceilings, and
have some mezzati over them. On one part is

West End of Villa Comaro
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Main Floor Plan of Villa Cornaro

the kitchen, and places for housewifery; and on

the other places for servants.” Palladio's literary
style is not so lucid as it might be, to begin with,
and Ware’s translation might have been happier,
to say the least, but by comparing the description
with the plan, elevation, section and the photo

graphic reproductions one may gather an accurate

idea of the fabric as it is today.
One caution it is necessary

to impress upon the reader be

fore going further. The careful
student who undertakes to col

late the available documents

will observe that Palladio's own

drawings, the drawings here

reproduced, and the photo
graphic records do not all tell

exactly the same story. There
are manifest discrepancies, on

the one hand, between Palladio's
plan, measurements and eleva

tion and the plan, elevation

and measurements here pub
lished. On the other hand,
furthermore, there is not com

plete coincidence between the

last named data and the photo
graphic testimony.

The explanation of this three

sided divergence is this: Palla
dio published plan, measure

ments and elevation as he origi
nally designed them.* Scamozzi

(edition Vicenza, 1786), upon
the basis of which the accom

"As Designedby Palladio As Executed
Vi/idthof vestibule 32'. . . . , .. . . . . . . . . .. . . . . . . _. . .31’ 2"
Lengthof vestibule 2'/"3' . . . . . . . . . . . . . . . i .. . . . . ..25’ 6"
Width of entrancepassage l0’.. .. 9' 6"
Width of greatchambers 16’5 . . i . . . . .. . . . . . . . .. . . ..l5' 5''
Lengthof greatchambers 24’. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . ..26’ 6"
S uarechambers lo’ ,. . . .. .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15’7"
\ idth of cabinets 10'. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . 8' 8"
Distancebetweencentral

columns 6'. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6’ 2}"
Thesemeasurementsaregivenin the Vicenzafoot.

IIIIE

Cross Section of Villa Cornaro after Scamoui’s Drawings
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panying plan, measurements, elevation and section
are given, with some recent additional verifica
tions, gave the version of the villa as actually built,
and was careful to note the most important varia
tions between Palladio‘s measurements and his
own, a table of which appears in the subjoined
footnote. In the course of years, sundry changes
have been made, such, for example, as removing
the steps and blocking up the doors in the wings,
and it is the present state of the fabric we find
recorded in the illustrations. Between the two
last named classes of documents no serious dis

crepancy occurs, with one exception. In both
the Scamozzi and Palladio versions the ascents to
the loggias, north and south alike, appear as runs
of continuous steps. That they consist of short

ramps separated by runs of three steps, that they
extend much farther outward from the building
than the plans and section indicate, and that the
treatment of the balustrades is different from that
shown in the elevation, is quite clear from the illus
trations. Why Scamozzi did
not correct this in his ver
sion, whether as an extra
mural matter he thought it
not suflficiently important
to change, or whether as a

subsequent alteration of Pal
ladio's design he deemed it
improper to indicate, it is

impossible to say. At any
rate, it seemed advisable
to let the record stand as

shown in the drawings.
As is the case with so

many of Palladio’s country
houses, the Villa Cornaro is

built of brick and coated
over with an excellent quali
ty of stucco, finished with a
marmorino surface which has
well withstood the effects
of time and taken on much
the appearance of light lime
stone, the effect being con
siderably heightened by the

rustication. The shafts of
the columns are also of
brick, specially shaped, and
coated with marmorino fin
ished stucco, while the bases

are stone and the capitals

terra cotta painted or stucco
washed. Both Ionic and
Corinthian capitals are more
refined in detail in the south
than in the north loggias.
The balustrades of the loggias
and the steps are of white
Istrian stone, and the ramps,
between the runs of triple
steps, on the broad ascents Villa Cornaro.

to both north and south loggias, are cobbled, and
now thickly grown with grass.

The ground floor loggias are paved with large
bi-colored elongated hexagons, each composed of
two bricks, one straw colored, the other orange,
with the corners clipped to form the hexagon. The
same paving is found in some of the rooms, while
the others are floored with the large bricks com

monly used for that purpose in old Italian
houses, or else with terrazzo. In the large
enclosed and oval shaped south staircases, which

communicate directly with the ground floor and
main floor loggias by open doorways without doors,

the steps are made of brick set on edge. So far as
any paint is left upon the shutters, it seems once

to have been green. The roof is of the usual reddish
tiles. Inside, the ceiling of the great hall is beamed
and bears the original cinquecento arabesque decora
tions in an agreeable combination of white, yellow
and dark blue. As the section shows, there is a
second great hall on the main floor, directly above

Loggias and Ramp of South Front
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that on the ground floor, and of the same dimen
sions. Here also the ceiling is beamed and painted
in the same manner as that in the lower hall, only
a little more elaborately and with a greater variety
of color.

In the seventeenth century the baroque deco
rators adorned the doorways in the lower hall with
highly wrought plasterwork, very good of its kind
and admirably executed. They also added stucco
embellishments for the chimney-pieces in some of

the rooms on the main floor, and likewise contrived
ornate plaster frames in several of the ground
floor rooms to enclose a series of well conceived
but very indifferently executed frescoes of biblical
subjects. To the seventeenth century also belong
the gates opening on the street, an achievement in

wrought iron of such beauty that it somewhat
inclines us to forgive the contemporary frescoes

just alluded to.
Mr. Fletcher's classification of Palladio's country

houses, according to five types of planI is probably
familiar to the reader:——(1) block type, without
wings; (2) central block with quadrangle ; (3)
central block with straight wings; (4) central block
with quadrant wings; and (5) central block with
returned wings. The Villa Cornaro belongs to

" ‘
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Villa Cornaro. Detail of Ironwork of Entrance Gates on North Front
An additionmadein XVII Centuryto originalwork
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the third type, but in disposing the layout Palladio
departed from an arrangement to which he ap
pears to have been partial and which, indeed, he

expressly mentions as an important detail to be
observed in the planning of villas—that “the cover
tures for the things belonging to a villa, must be
made suitable to the estate and numbers of ani
mals; and in such manner joined to the master's
habitation, that he may be able to go to every place
under cover, that neither the rains, nor the scorching
sun of the summer, may be a nuisance to him,

when he goes to look after his afiairs." The stables
and other accessory buildings are set separately
at a little distance from the house, and lie along
the road, with an arcaded portico opening upon
the grounds. A thoroughly practical and worthy
piece of composition, thus, the north side, but not
nearly so imposing and stately as the arrangement
to the south of the house.

Here a broad tapis vert, bounded east and west

by lofty avenues of plane trees, extends a goodly
distance to the park gates, set just at the far side
of the bridge, which spans a little stream and what
were once fish ponds, but are now overgrown with

reeds and become breeding places for the “molesting

gnats and other small animals" that Palladio
cautions his clients against, “which are generated
by the putrefaction of still fenny waters.” Beyond
the gates there opens out another and greater
rectangular lawn enclosed by trees and hedges.
behind which run clear rivulets. Again, beyond
these bounds there stretch the fields of the estate.
Thus, as one stands in either of the south loggias,
the eye commands an extensive and agreeable

prospect. In this immediate region, Hat and pos

sessed of no striking natural beauty in itself, the
villa and its grounds are so contrived that they
make a spot of genuine delight to the eye.

The more one studies Palladio’s country houses

at first hand—and the Villa Cornaro is an admirable
example to cite in support of this observation—
the more is one filled with admiration for the in

genuity of the master who could use the same lim
ited number of motifs and stock “properties" over
and over again, and yet dispose them in ever new
combinations, without repeating himself or in

curring the risk of having one of his compositions

mistaken for another.

Plaster Doorway in Great Hall

Embellishments on Ground Floor, Made in Baroque Period of XVII Century

Plaster Decorations Framing Frescoes



Ramp Design -in Public’ arages

B7 HAROLD F. BLANCHARD, AUTOMOTIVE ENGINEER

HE popularity of the

ramp as a means
of inter-floor trans

portation has increased
very rapidly in the last
three or four years. There
was a time when elevators were used almost exclu

sively for multi-storage garages, but it has been

gradually realized that there is much to recommend
the ramp for the transportation of self-propelled
vehicles. The ramp obviously is much older than
the elevator; in fact, it antedates the stairway. It is

nothing more or less than an artificial hill, and con

sequently was man's first means of moving from
one level to another. Then came the staircase
which, however, was mainly suited for the inter
floor movement of human beings. As a means for

movingr goods its use was largely limited to what a
man, or perhaps several men, could carry. Hence,

the hoist was introduced and from that the elevator
was developed. The freight elevator is a logical
device for the movement of goods of all sorts, but
the introduction of automotive vehicles, themselves

possessing the power to climb or descend from floor
to floor if a roadway was offered, changed the prob
lem. This partly explains the growth of the use
of the ramp.

The chief objection to the ramp is the fact that
it often takes up considerable space. Just how
much space it occupies depends on circumstances,

including the size of the plot and how well the

building is laid out. It also depends on the type
of ramp used. At least one type of ramp, from a

space-economy standpoint, compares very favor
ably with the single elevator. Even the ordinary
ramp, although it often requires a great deal more

space than a single elevator, has frequently been
used because of the advantages it ofi‘ers. It is

cheaper to install and involves no upkeep cost.
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Elevator Garage

Capacity 50 cars. Spacefor 6 carsoccupied

b
y elevatorand approach

Fig. 2.

..

HIS is the second of a series of articles to

be presented in THE FORUM by members of
the Consultation Committee on their respective

Others of equal value and interest are
in preparation. — THE EDITOR.

't

Ramp Garage

Capacity 44 cars. Space for 12 carsoccupied

b
y

ramp. Floor layouts vary

There are no moving parts
and there is nothing to get
out of order. It is part of
the building itself; its ca
pacity is almost unlimited.
Cars may be run up or

down in quick succession whereas the elevator has

a very definite capacity limit.
Owners of automobiles invariably prefer the

ramp because it provides quick and easy inter-floor
transportation. There are no serious delays as with
an elevator. The ramp is easily, instantly available.
It makes every floor a straight floor. The objection
to upper stories is almost completely removed.
Owners and drivers of motor trucks are equally
enthusiastic. In the storage of motor trucks it is

almost a rule that all the trucks in the garage will
go out within a period of half an hour or so in the
morning and come in during a similar period at
night. Because of this fact there must be means of
handling a large capacity one-way traffic. The ele
vator is at its best when it is handling simultane
ously two-way traffic, carrying a car up and bring
ing one down. The ramp is at its best when han
dling traflic in one direction, therefore the ramp is

particularly desirable in a truck garage since it per
mits the emptying of a building in a few minutes in
the morning and the filling of the building with
equal ease at night.

In first approaching the question as to whether to
use ramps or elevators it is necessary to consider
whether one or more elevators will be necessary.
Ordinarily one elevator will handle the work in a
garage of 125-car capacity. In other words, if the
building houses 500 cars, four elevators would be

required. This figure, of course, must vary with
diflerent buildings and different requirements, but

it is
,

nevertheless, a good average figure. One ele

vator would be sufficient for a garage having 150

Fig. 3.

Capacity 46 cars. Space for 10 carsoccupied

b
y

ramp. Floor layouts identical

Garage with Improved Ramp

169
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cars on three floors. Also a
single-track ramp would be satis
factory for this building. Such a
building would probably be 100 x
100. The elevator would be lo
cated in one corner and it would
probably occupy a space which
could be devoted to six cars.
This figure includes the neces
sary approach to the elevator
and it assumes an average ele
vator location; see Fig. 1.

A ramp design for the same
building would probably vary
from floor to floor but, on the

average, it would occupy space
which might be devoted to
twelve cars. In other words, the

ramp takes up six more car

spaces than a single elevator.

Notwithstanding this fact, the

ramp is usually preferred be
cause of the reduction in first
cost, the absence of cost of up
keep, and the ideal service which it usually offers.

If a single elevator breaks down, the garage is out
of business until it is repaired and for this reason a
second elevator is often installed, adding to the
expense. Advocates of the elevator often object
that the ramp is not- satisfactory because a broken

down car cannot be taken up it. This is not true,
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Fig. 4. Plan with Straight Ramp
is more economical in space than

ramp but requires a floor depth of
150 feet

however, because any good tour

ing car is powerful enough to tow

another machine up a 15 or 20

per cent ramp grade.
The ramp is often considered

preferable to an elevator, even
in a service station, because there

are no parts to get out of order,

no upkeep expense, and its ca

pacity for transporting cars is

much greater than the elevator's

capacity. Furthermore, it is

easier to tow a disabled car up
the ramp directly into the repair

shop than it is to disconnect the

tow car at the elevator, raise the

disabled car to the designated
floor, and then remove it from
the elevator. This is particu
larly true when one end of the

car is so badly smashed that it
must be lifted by the tow car.

The ramp has an advantage in

the eyes of the average garage

operator which cannot be calculated in dollars and
cents. It is a sales talking point, the importance of
which cannot be overestimated. However, if it is
desired to make a comparison between a ramp and
an elevator on a strictly economic basis, it is easily
done, although the exact figures must vary accord

ing to the elevator considered, the height of the
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Fig. 5. Exterior and Plan. Commodore-Biltmore Garage, New York
Warren6LWetmore,Architect
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building, and so on. Nevertheless,

for an average case it may be as
sumed that the elevator costs $5,000,

that repairs and depreciation per

year will total $500, and that the
cost of electric current will be $750.
The interest on the investment at
6 per cent will be $300, making a

total annual expense of 81,550. To
this must be added the salaries of

the elevator operators, if necessary.
The usable space that the elevator

occupies in a building should also
be added to the expense. In other
words, if the elevator takes up space
sufficient for six cars per floor the
rent that might be obtained from
these spaces should be figured in.
On the other hand, the cost of the
ramp is entirely represented by the
cost of the usable space it occupies.
It is not fair to figure, in the case of
the ramp, any addition for con

struction because the ramp will
cost no more than equivalent floor

space secured by ordinary building construction.

Many interesting facts have been developed re

garding ramps within the past few years and from

an examination of buildings already erected it may

be said that few 'ramps have been laid out so as

to fit their buildings as economically as possible.
Here is a subject that demands the closest study,

because the revenue to be obtained from the build
ing depends upon how many cars can be stored in it.
The design of the garage, by the way, is different
from that of most other buildings because automo

biles are large, bulky objects which can only be

moved forward or backward. The conditions,
therefore, under which a garage operates are very

different from those found in an office or a factory.
The ramp or elevator location and column spacing
mean everything in a garage, whereas they mean

comparatively little in a factory or an office building.
Many hold the view that a ramp is only suited to

a large building, but it may be said positively that
there are few buildings which are so small that
they may not include a ramp properly designed.
Perhaps the quickest way to get at the question of
efficient ramp design is to consider the faults of

some typical layouts that have been developed.
Fig. 2 shows the usual design for a building 100 x

100. This layout is for the second floor. The ramp
rises along the right side of the building, from the

first floor front, and swings in under the rear aisle.

A continuation of this ramp goes on up to the third
floor and perhaps from there to the fourth. It will
be noted that the entrance to each floor is at a

different point because of the type of ramp used;

also, on the second floor the ramp takes off a slice

of one side and one end of the building. This
naturally has a serious effect on car storage. It
subtracts space from all floors, but unfortunately

View of Ramp along Rear Wall, Commodore-Biltmore Garage
Wnmn acWetmore,Architects

the space subtracted is different on every floor.
In other words, a ramp of this design raises havoc
with the layout. The layout on every floor must be
different, and yet the columns of all floors must
have the same location. The objection, therefore,
to this design, and to many ramp designs, is the
fact that the floor pattern is different on every
floor. Therefore, the desirability of so locating the
ramp that it gives a uniform floor layout is a matter
of prime importance. In the building in question,
the easiest way of achieving this result would be as
shown in Fig. 3. In fact it might be said, as a rule,

that wherever a uniform floor pattern is desired
it may be obtained by locating the ramp system as a
flight of stairs and using the aisles to travel from
one ramp to the next. The objection to both plans,
Figs. 2 and 3, is that the curving of the ramp takes
up a great deal of useful space. Therefore, it must
be concluded that the straighter the ramp the less
space it will occupy. It is difficult to make a

straight ramp of ordinary design fit in a building
100 x 100. It is quite feasible, however, to place
a straight ramp in a building 100 x 150, as shown in
Fig. 4.

Fig. 5 shows the floor plan of the Commodore
Biltmore Garage in New York. This garage is of
interest because it is one of the first to have a uni
form floor pattern, and the layout shown is typical
of all floors as far as the ramp is concerned. One
ramp is for up traffic and the other for down. A
car entering the garage swings to the right, up a
ramp to the second floor, where it crosses the center
aisle and reaches the third floor by way of a ramp
on the left hand side of the building. Crossing the
center aisle again it reaches the fourth floor up a

ramp on the right hand side. The down ramps are
alternately placed between these up ramps; there
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Eliot Street Garage, Boston

Clinton Wanen,Architect

Fig. 6

DN

f]U'UUU UUU°UU'U U

fore, a car coming down from the fourth floor

would take a ramp on the left hand side to the

third floor, and then on the right hand side to

the second floor, thence on the left hand side to

the ground floor.

This ramp design is excellent from an operating

standpoint, excepting that the turns happen to be a

trifle too sharp, the result being that large cars are

likely to scrape their fenders. There are few garage

locations where this would happen. In this section

of New York, however, large cars are the rule

rather than the exception. In many parts of the

country this ramp design would be more than ample

Start of Ramp in LaSalle Garage Showing Fire Door
HolnbirdBLRoche,Architecu
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as far as turns are concerned, the occa

sional large cars being placed on the

ground floor. This ramp gives easy
access to the upper floors and there is

little interference between up and down

traffic streams. The ramp is open to

the objection, however, that by its very

Q nature it must be made long—too long.

*3
In other words, the grade must be made

much less than it need be. There is also
considerable waste space at the turns.
The grade is about 8 per cent where it
may be twice this figure. A close study
of the layout will show that it would be

impossible to use this ramp design on

the plot shown, and yet alter the dimen
sions so that a steeper grade might be

employed to give more car storage.
The steeper the ramp grade is, the

shorter the ramp becomes, and there
fore the less space it occupies. Conse

quently, it is desirable to make the

ramp as steep as possible and yet not too steep to be
fully satisfactory. For a passenger car garage there
is no reason why the grade should be less than 15

per cent and 20 per cent is not entirely objection
able, although 20 per cent is about the limit. A
20 per cent grade, by the way, is as steep an incline
as the average car in good condition can ascend on
second gear.

Another garage design that has attracted a great
deal of interest is the Eliot Street Garage in
Boston, Fig. 6. Two concentric ramps are placed in
the center of the building—one ramp for up traflic
and another for down traflfic. The circular space
inside the inner ramp is not utilized. Traflic on

both ramps is in the same direction, which feat is

accomplished by sloping the inner and outerramps
in opposite directions instead of in the same direc
tion, as might be expected. The ramp system is

ideal from an operating standpoint. There is no

conflict in traffic stream. VVhen a car enters the

building it can move directly on to the up ramp to
the upper floors, or on the down ramp to the base
ment. Both these openings are facing the driver.
Likewise, in going down, the car proceeds straight
out of the building or, in coming up from the base
ment, it goes straight out. It will be seen, there
fore, that no matter what the path of the car,

it does not cross the path of any other car. This is

an advantage when traffic is heavy, although it is

an advantage which is often overestimated as to

its importance. A car in moving up or down

through the building moves a certain distance on

the main aisle once each revolution. It will be

noted that the paths of up and down cars are

entirely separate. There is no conflict of motion.
The disadvantage of this design is due to the

enormous amount of space that the ramp takes up.

The outside ramp is approximately 90 feet in

diameter, which is to be expected inasmuch as the

inside ramp has a circle of about 60 feet. The
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Fig. 7. First Floor Plan, LaSalle
Garage, Chicago

ramps are broader than nec

essary. This plan illustrates

one of the defects of the con

centric arrangement of up and

down ramps. In a large city
garage it is hardly feasible to

make the turning circle of less

than 60 feet,and this, of course,applies to the inside
ramp; yet if this is done the diameter of the out

side ramp cannot be less than 80 feet, assuming
that the ramps are 10 feet in width. Obviously, a

circle 80 feet in diameter is a large space to devote

to inter-floor transportation.
The LaSalle Street Garage in Chicago, Fig. 7

,

contains a noteworthy feature in that a ramp is

used for traffic in one direction and an elevator for

traffic the other way. In the morning, when the
heavy traffic is up, the elevator is used for light
down trafiic, and at night, when down traffic is

high the elevator is used for light up traffic. This
garage is used largely by men who drive to business;

if it were in a residential section the trafiic streams
would be in just the reverse directions. This elevator

and ramp combination has'much to recommend it
,

but it is a mistake to think that it suits all build
ings. In small and medium sized garages a single
ramp without an elevator is enough. The same
ramp will serve quite satisfactorily for up and down
traflic. On the other hand, very large garages will
require separate ramps for the two traffic streams.
The ramp and elevator combination, however, is

deal for all large garages where traffic is heavy in
only one direction. Traffic in the other direction,
being small, can be handled by a single elevator.
The ramp design in this garage is rather wasteful

Exterior of LaSalle Garage, Wuhington Street, Chicago
Holabird66Roche,Architects

of space, occupying area useful for storing cars.
Vl/here a building is long and narrow, say of 50 or

60 feet frontage and 150 or 200 feet in depth, an
ordinary ramp may be placed as shown in Fig. 8

.

The ramp starts at one side of the building, swings
around to the end and then up the other side and,

Fig. 8. First and Second Floor Plans Showing Efhcient Design
of Ramp in Narrow Building
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Fig. 9. Section through Garage Showing Patent Ramp Design with Staggered Floors

if the building is high

enough, may circle around

the front. At first glance

this seems to be an inefficient

design, but it works out well

in buildings that are 60 or

70 feet wide. In fact it
works out better in build
ings of this width than it
does in some larger build
ings.

VVhere possible, it is ad

visable to make the turning
circle 60 feet in diameter,

but if the building is nar

rower there is no serious

objection to using a smaller
circle; in other words, if a
building is 50 feet in width,
obviously the circle cannot be any more than this

diameter. The majority of cars made today will
turn in a 50-foot circle, and in many towns prac

tically all cars to be stored in the garage will turn
within this circle. The few cars turning in a larger

circle may be placed on the first floor. There are

really very few automobiles built today which re

quire more than a 50-foot circle, and there is only
one machine now being manufactured that requires

more than 60 feet and that is the Locomobile. It is

poor economics, however, to design a building for

Locomobiles, when it is considered that their num

ber is so small that many garages in the country
will never be called upon to house a car of this
make.

The width of the ramp curb should be from 9 to

12 inches; the outside curb had best be made 12

inches and the inside 9 inches, and it is advisable

to make the inside curb 9 or 10 inches high. The
distance between curbs should be 8 or 9 feet, mak

ing the total width of the ramp 10 or 11 feet.

In truck garages the ramp circle need not be over

80 feet and many truck garages are designed with a

60-foot ramp curve. There are some trucks that
require more than 80 feet to turn in, and many

require more than 60 feet, but it is assumed that

;
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_Fig. 10. Typical Floor Plan of Garage with Patent
Ramp Design and Staggered Floors. Capacity per

Floor 52 Cars

these trucks will be stored

on the ground floor. It
should be obvious that the

larger the circle the more

space the ramp must take

up, and this holds true
whether the ramp is a com

plete circle or is built as

straight as possible. There
fore, every effort should be
made to keep the circle as
small as possible and still
satisfy requirements.

Within the past two or

three years patents have
been issued on several spe
cial ramp designs, among
which may be mentioned a

design in which the whole
floor of the garage slopes.
Originally this design was
helical in form but even

tually it was modified to
fit a square building. It is

much more economical of

space than the ordinary
ramp design, but it possesses
the disadvantage of having
a sloping floor and special
steelwork and forms must be
used throughout.

Fig. 9 shows a patented
design in which the build
ing is divided into two parts,
the floors in the two sections

being staggered. In most
cases the floors of one section come halfway between
the floors of the other section, although where
equal length ramps are used the floor spacing may
be changed.

The floors in the two sections are connected by
inclined passages or ramps, each ramp rising one
half story at a time. The path of a car going up
through the building from the street would, there
fore, be from the first floor in the first section up a

ramp to the first floor in the second section one
half story above, and from thence up a ramp to the
second floor in the first section and so on. The
ramps in this system are half the usual length and,
therefore, the system is particularly suited to small
buildings; in fact there are few buildings so small
but that this ramp system can be used satisfac
torily. Cutting the length of the ramp in half
makes it almost as easy to locate the ramp in this
system as it is to locate an elevator in the building.
In other words, the building may be laid out first
and the ramp located afterwards, whereas with the
ordinary ramp it is almost necessary to fit the

ramps in first and then decide how the cars are to
be arranged.

Gne of the most important features of this ramp

is that it rarely takes up more space than a single

'.-_—_ -

C
i.

__
__

~
_:

~
—

-z
r-

~

.

.

7’?
6% A



November, 1921 175THE ARCHITECTURAL FORUM

elevator, or rather a building equipped with this

system has as much or more storage space than it
would have with one elevator. The two are com

pared in Figs. 2 and 10. It will be noted that the

economy of this system lies in the fact that the

space used for a connecting passageway in Fig. 1

becomes a ramp in Fig. 10; therefore this space
does double duty. It also permits the use of the
same layout pattern on all floors. Another advan

tage is that the ramps may be open. It is not neces

sary to box them in as is usually done with a long
ramp. The open sides make it easier for a driver to
see. It is necessary to wall in the ordinary ramp in
order to obtain fire protection, a rolling door going
on one end of the tunnel. Vl/ith the arrangement
shown in Fig. 10 a dividing fire wall is part of the
building design and the fire doors are located in line
with this wall; therefore, it is not necessary to wall
in the ramps. The dividing wall greatly reduces the
insurance, and this as well as other features helps
reduce the slight additional cost because of this
construction.

The most usual mistakes in designing ramps de
serve special attention. In the first place, it is
quite frequent to find a double-track ramp where a

single-track ramp would do. There are few garages
that are large enough to require separate tracks for
up and down traffic. In the ordinary garage, hous
ing 200 or 300 cars, a single-track ramp is ample.

Ramps of ample size are sometimes designed with
right-angle corners which are extremely difficult to

negotiate. If a right-angle turn is used it is advis
able to curve the curb to guide the car, and if this
is not done, at least the turn should be ample enough
so that there will be no difiicultyabout scraping
fenders on the walls of the garage. On the other
hand, many ramps are designed with turns that are
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H/S garage contains space for about 444 ears, or
about 82 to a I)/,bz'eal upper floor with none in the

distributing aisles. Eaehfloor is provided with apparatus

for washing two ears at one time, and the elevators extend
to the roof.

PORTLAND STREET GARAGE, BOSTON, MASS.
ANDREWS, RANTOUL ddJONES, ARCHITECTS

so ample that much valuable space is wasted. A
tiled line in the fioor and leading up the center of
the ramp is an excellent guide for motorists.

It is sometimes said that ramps are dangerous.
However, it is questionable as to whether any ramp
is as much of a menace as an elevator with its open
shaft. It is true that a car may get out of control
on a ramp, but as a matter of practical experience
brakes have to be in extremely bad shape to be so
ineffective as to permit a car to run away on a 15 or
20 per cent grade. Those who doubt this statement
should make a practical test of the matter. Look
ing at the question from another angle, no car has
any business on the highways if its brakes are not
sufficiently powerful to hold it on a 20 per cent
grade. In the hilly sections of the country 20 per
cent grades are frequently encountered and there
is never any complaint among motorists in ascend
ing or descending inclines of this degree of steepness,
nor will they complain when a hill of this degree is
found in a garage.



General Business Conditions and Building

architects’ keeping in close touch with general
business conditions. Changes are taking

place rapidly, but they are not occurring simul

taneously in all industries nor to the same extent
in all sections of the country, and inasmuch as the

development of building depends to so large a

degree upon the general attitude of business men
and in recognizing opportunities for securing favor
able conditions in materials and labor, it is defi
nitely to the advantage of the architect to know the
relative conditions of different industries and gen
eral price movements so that he may apply his

energies where they will be most productive.
For many months the building industry has made

probably the least favorable showing. It is
,

there
fore, a distinct encouragement to note that building
conditions in the fall months have shown a very
appreciable improvement. An index of present
activity is had from the total represented by con
tracts awarded in the 27 Northeastern states, as
reported by the F. VV. Dodge Company. This total

is $246,186,000, the largest monthly total in the cur
rent year, and a record for September in any year.
This shows a gain of 11% per cent over the total
for August, which itself was 14% per cent greater
than the average value of contracts let in the month
of September during the last ten years.

Although price reductions have been important, a
contributing factor of perhaps equal importance to
this gain is the renewed confidence brought about
by general economic improvement. Forced liqui
dation of stocks is completed as attested by the
index numbers of wholesale commodity prices.
Bradstreet's index records the first upward turn in
more than a year on July 1 and a further slight
increase has been shown in each subsequent month.

The activity noted in building this fall has been
reflected, to a greater or less extent, in raw mate
rials and in industrial lines, but it is not generally
agreed that the present activity necessarily is the

beginning of continued improved conditions. There

is an element of seasonal demand, which must be
recognized as contributing considerable reason for
the present favorable conditions. Steady business
in practically all lines is dependent upon the stabili
zation of prices, and there is as yet no assurance
that present prices are stabilized, but the average
tendency of prices, not only in the United States
but in foreign countries as well, toward a slight rise
or continuance on a level, would indicate that
further changes in the price situation would be
brought about comparatively slowly.

In connection with materials used in building,
reports that reach us indicate smaller stocks on
hand than is usual at this time of year and likewise
a comparatively brisk demand, which conditions,

of course, are favorable to maintaining prices on a

firm basis. Thus the shipments of Portland cement

THERE
is particular reason at this time for during the third quarter of this year established

a record, approximately 33,970,000 barrels being
distributed in that time. Production likewise in
this quarter established a record, yet the stocks on
hand for the month of September showed 135,000

barrels less than the average September stocks for
the last five years. A large portion of this cement

is going into the construction of concrete roads, it

being estimated that possibly 20 per cent of the
output is used in this work. The remainder, how
ever, is largely used in the building trades and pro
vides an indication of the very large amount of
building that has been put under way.

In the brick industry the same conditions may be
observed, the relation between orders on hand and
stocks showing steady improvement in the demand
for brick, and this has resulted in not necessarily
an increase in the price of brick but an equalization
of prices. In the report of the common brick indus
try for the month of September the composite
price is quoted at $13.80 as compared with $13.87
for August, but the variation between the highest
and the lowest prices has been greatly reduced
from that of previous months. In the steel
industry the increase in the tonnage of unfilled
orders of the Steel Corporation, as reported Sep
tember 30, is the first monthly increase since July,
1920, and offers further evidence of definitely better
business conditions. Money is becoming cheaper,
and this should continue owing to the very excellent
condition of the banking situation. In the bond
market interest rates are decidedly lower than
earlier in the year, and money for their purchase

is plentiful. This condition is favorable to easier
funds for building construction because the margin
of return between short and long term securities is

gradually lessening. Indication of the country’s
financial strength is seen in the report of the
Guaranty Trust Company for October 31, which

reports that in the first nine months of 1921 some
$756,000,000 in new state and municipal bonds was

placed on the market, which is well above the
previous record of $520,000,000 for the same period
in 1919, and that during the month of October
an additional oflering of $60,000,000 in federal
farm loan bonds was well received.

All of these factors are bringing nearer a reali
zation of the general activity which is needed in

building in order to make up the deficiencies in con
struction which the recent Unemployment Con
ference found was estimated in value at from 10 to
20 billions. They mean that building which has

long been contemplated will begin to take definite
form, and architects, as their particular responsi
bility, should exert every effort to follow the trend
of prices in materials and labor, the available stocks
and their location in view of transportation costs,

so that they will be in a position to provide their
clients with every advantage of lowest cost.
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A Western Schoxol" of Music
SMITH MEMORIAL HALL AT UNIVERSITY OF ILLINOIS

By WILLIAM MACY STANTON

IFTY years are but a day in the history of the

Fpyramids of Egypt or the Parthenon at Athens
or even in that of certain of the old universities

of Europe, but in the past 50 years there has grown

up in the corn belt of the Middle West a great
university. Set down in the vast, fertile prairie,
128 miles from Chicago, is the University of Illi
nois,—53 years ago an infant university, estab

lished by an act of the state legislature,—today a

great modern university of 8,000 students, whose

homes are located in every state in the union and in

almost all foreign countries. Its scholastic standing
is long established and recognized throughout the
educational world; its athletic teams have been

victorious in meets and contests everywhere. The
growth of the university may be said to typify the

development of the part of the country where it is

located.
Illinois, one of the richest states in the union,

supports the university by generous appropriations,
so the tuition is a very nominal sum, well within
the reach of every aspiring boy or girl. The land
is acquired, buildings are erected, and equipment
purchased out of state funds. It is therefore
unusual to find at such an institution a personal
gift such as the Smith Memorial Building. Having
been in use only one school year, this building
stands as one of the newest on the campus.

Captain Thomas J. Smith, a former member of
the Board of Trustees of the University, gave
toward the funds for the erection of this building

which was to be known as the Smith Memorial
Music School, and to be dedicated to the memory
of his wife, Tina \IVeedon Smith. She had loved
music and had devoted her life to the uplift of
musical education and desired that this education
be available to all classes of people.

The Smith Memorial Building is located on the

campus at the southeast corner of the present

quadrangle, close to the university auditorium.
The architecture of the auditorium dictated the

style, and in a certain sense the feeling of the
whole building, as the cornice heights are the same
in both buildings. Brick, the logical building
material for this clay country, was used, with
Indiana limestone trim. The brick surfaces are
relieved in places by polychrome tile and marble
inserts. The Italian renaissance style was used
wherever it did not conflict too seriously..with the
lines and materials of the auditorium. One request
of Captain Smith was a Memorial Room in which
portraits of himself and his wife would be per
manently hung, and this room is located on the
second floor in front of the recital hall, with its
windows facing into the portico.

In this modern, well equipped Memorial Building
is housed the School of Music of the University of
Illinois. Completely separated from all the great
musical centers of the country and hundreds of
miles from New York, this school of music has
grown up and now flourishes in a modern temple
dedicated to its study.

View of Smith Memorial Hall from the University Campus
JamesM. White,Architect,G. E. Wright,AnociateArchitect
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Soundproofing a Building
STUDY OF RESULTS AT SMITH MEMORIAL HALL, UNIVERSITY OF ILLINOIS

JAMES M. WHITE, Supervising Architectof the University. G. E. WRIGHT, AssociateArchitect

By F. R. WATSON, ProfessorofExperimentalPhysics,Universityof Illinois

built to accommodate the School of Music at
the University of Illinois. It is a reinforced

concrete structure, containing two stories with an

attic space and basement. The total floor area is

65,641 square feet, and the volume 1,146,812 cubic
feet. For the purposes of instruction in music, a

number of special features were needed, such as

practice rooms for students, studios for instructors,
and a concert hall for recitals. In view of the

varied nature of the music and the likelihood of
discord, it was especially desired that the different

rooms be separated by soundproofing. It was also

of importance that the concert hall be designed
acoustically so that music could be rendered under

the most favorable conditions.

In view of these demands, and also because of a

personal interest in the matter, a collaborative in

vestigation of the problem was conducted by the

architects and the writer. An effort was made to

soundproof the building throughout. This in

volved the insulation of 45 small practice rooms in

the attic, 21 studios and classrooms on the first and

second floors, and the large concert hall. An effort

was also made to reduce noises due to fans, motors

and elevators. The various systems of steam pipes,

electric conduits and ventilation ducts were installed

in special ways to minimize the possibility of their
transmitting sound. The building has been in use

for several months, so that a statement may now

be made concerning the

outcome of the venture.

While the essential objects

sought for appear to have

been attained with a fair
degree of success, this ac

count is written to set

forth the features of the

construction and to discuss

their effects, advantageous

or otherwise, in controlling
sound.

Before describing the
acoustic details, it appears

desirable to give. some ac

count of the action of
sound in a building and

thus make apparent the

reasons for adopting the

various methods of con

struction.
ACTION or SOUNDWAVES

IN A BUILDING. Sound ‘ 7
consists of a series of pres

sure pulses that travel

THE
Smith Memorial Music Building was

First Floor Plan

through the air or in the solid structure of a build
ing. Two types of sound should be considered. The
first type includes sounds that are generated in the
air by a violin, the human voice, etc., which travel
through the air to the boundaries of the room.
Such sounds are reflected to a marked degree by
continuous walls of some rigidity. Vi/here an air
passage is presented, however, such as a ventilation
pipe or an open window or door, the sound waves
pass readily on through until they meet some solid
obstruction. If the air passages from a room are
suitably guarded, the sound may be confined to the
room and absorbed by rugs, furniture and walls.
The second type of sound originates in the vibra
tions from a piano, cello or other instrument that
comes into intimate contact with the building
structure. These vibrations proceed readily
through the continuity of structure to all parts of a
building, setting up air vibrations (sound) whenever
a wall or other construction member responds
markedly to the traveling vibrations. To stop
these waves, it is necessary to interpose in their
path a substance or construction having a decided
change in elasticity or density. An air space in
masonry construction would be a very efficient ob
stacle, provided the air space were continuous and
not bridged over by any solid structure. Since
this is practically impossible in buildings with any
degree of rigidity, recourse must be had to special
devices such as soundproof partitions and floating

floors that interpose layers
of hair felt or other air
filled material. If the vi
brations can be made to
pass from solid structure
into the air, they may be ab
sorbed largely by feltor sim
ilar material. VVith these
considerations in mind, the
efficiency of the various
constructions is more read
ily understood.

DETAILS OF CONSTRUC
TION. The framework of
the Smith Memorial Music
Building is constructed of
reinforced concrete with
combination tile and con
crete joist floor construc
tion, thus giving a massive,

rigid structure not easily
affected by vibrations. The
soundproofing of rooms in
volved an application of
the principles set forth in

I 78



November, 1921 179

the previous paragraphs but
in conformity with the re
strictions imposed by prac
tical building requirements.
Each room was treated as a
unit and was insulated at
the floor, ceiling and walls,

except outside walls.
PARTITIONS. The parti

tions between rooms are
constructed of two 3-inch

gypsum block members sep
arated by a 2-inch air space
that contains a layer of

sound-absorbing material.

The method of construction
was interesting. First, one
3-inch member was built up
complete. Wood strips were
nailed to this and the layer
of patent sound-absorber
was tacked to the wood
strips so as to leave no open
joints. Then the second member was built, atten

tion being paid in the construction to prevent

contact between the gypsum blocks or the mortar
at the joints with the sound-absorber on the first
member. Both of these 3-inch members rest on ma

chinery cork, thus breaking the intimate plaster

contact with the floor construction. They are

insulated from the floor above by hair felt. At the

outside walls the partitions project into a 4-inch

chase insulated by hair felt, thus guarding against

possible crack openings. Contact between the

partitions and columns, beams, etc., is avoided by
the interposition of hair felt. This arrangement

places the patent sound-absorber or hair felt as an
obstacle to transmission of sound, particularly if
cracks or openings develop
in the partitions.

Froon CONSTRUCTION.
The structural floors are

composed of reinforced con
crete 12 inches thick with
10-inch hollow tile inserted
to reduce the weight. Wood
en planks were set in place
so as to make a structural
break under each room par
tition. This arrangement
assists in making each room
an insulated unit.

From the structural floor

up, the details of construc
tion are: a 1-inch layer of

' -
dry sand, 2 inches of cinder .'
concrete fill with cement ,—
topping, a layer of uncoated
builder's felt, and finally
linoleum. The sand serves
to break the continuity of
the structure between the

Attic Plan

Second Floor Plan

finished floor and the struc
turalfloor.

CEILINGS. Suspended
ceilings of metal lath and
plaster are installed in the
practice rooms on the third
floor. While these ceilings
are thin, compared with the
walls, it is assumed that
any sound transmitted
through them will be ab
sorbed to a considerable ex
tent in the attic space and
will have to pass through
a second ceiling before reach
ing the interior of another
room. Double windows in
the ceilings allow light to
enter from skylights. The
ceilings of the studios on the
lower floors consist of two
coats of plaster on the under
side of the structural floor.

These will be covered with sound-absorbing
material, where it is found desirable, to reduce the
reverberation in the room.

Doons, TRANSOMS AND WINDOWS. All studios
and practice rooms are equipped with a special
soundproof door of heavy double construction with
a 1-inch thickness of hair felt in the center. It
makes a tight closure all around against felt stops
and, by means of a lever door handle, presses a
felt stop down so as to close the threshold crack.

An accompanying diagram shows the construc
tion of the frames for the soundproof doors and
transoms. The woodwork is backed with heavy
felt to avoid direct openings through which sound
might pass behind the finished jambs from the room

to the corridor outside. All
transoms are fixed and are
set in rabbets 1 inch deep,
being pushed tightly against
a heavy, tubular wool felt.
This felt is held in place
with removable wedge
shaped strips so that it may
be replaced with new felt
when desired. The tran
soms are double-glazed, with
the glass panes set in felt.
The double windows in the
ceilings of practice rooms
are insulated in much the
same manner.

PIPES FOR LIGHTING AND
HEATING. A special study
was made of the placing of
pipes to avoid possibility of
easy transfer of sound.
Electrical wire conduits are
carried in vertical shafts in
outside or corridor walls,
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Detail Showing Floor and Partition Construction

with wall plug outlets in each room. This obviates
making outlets in the ceilings and floors, according
to usual practice, and reduces the leakage of sound.
Steam pipes for heating are housed in chases in the
brick walls, the chases being filled with sponge
felt to prevent transmission of sound vertically.
The steam radiators are bracketed from the outside
walls and do not touch the floor, thus lessening the
chance that floor vibrations from pianos will enter
the metal heating system. Attic rooms are heated
by warm air and therefore are not connected with
the steam heating system.

TIIE VENTILATION SYSTEM. There are four
separate ventilation systems that furnish washed,
fresh air to the various rooms in the building. It

is therefore unnecessary to open windows for fresh
air, and the escape of sound through these open
vents is made impossible. Having four systems
lessens the chance of transmission of sound be
tween different parts of the building. One system
supplies the studios and classrooms on the first
and second floors. A separate supply duct leads
from the main duct to each room. A second system
ventilates the concert hall. The practice rooms in
the attic are arranged in two groups, each group
being supplied with air from a separate system,
which serves also for heating. Individual outlet
ducts convey used air from each room to the upper
attic space, where it leaves the building.

CORRIDORS AND HALLS. The floors of the pas
sageways in the building are covered with cork or
linoleum to deaden the sound of footsteps. Swing
ing doors are installed in several places to minimize
transfer of sound through the halls. The two ele

vator shafts are situated apart from music rooms
and housed inside tile walls to avoid easy transfer

56gpxum Block Of Sound Elevator doors are ar
ranged to shut tightly. Ventilating
fans are of slow velocity type to
decrease noise, and are installed in
special rooms.

SUMMARY or CONSTRUCTION DE
TAILS. It was the intention to in
sulate each room as far as possible
to make it a separate unit. Since
the greatest chance for leakage of
sound appeared to be through the
walls separating adjacent rooms, all
such walls, floors and ceilings were
left continuous without any breaks
in the surface. VVhere it was neces
sary to have openings, these were
placed in other walls. Ventilators
and doors were located in the parti
tions facing the corridors. Electri
cal conduit and steam pipes were
housed in outside or corridor walls.
VVindows were placed in doors or
outside walls. This arrangement
minimized the likelihood of sound
transference directly from one room

to another. Furthermore, any sound

leaking through the openings for doors, windows,

etc., would have to pass along a corridor and pene

trate a second barrier to reach the interior of an

other room.
THE CONCERT HALL. The concert hall is situ

ated in the center of the building and is insulated

from studios by surrounding corridors on the

first and second floors. Practice rooms on the

third floor are contiguous to two walls. Further
insulation is provided by double walls consisting
of two 4-inch hollow tile members separated by a

17-inch air space. These side walls are continuous

to the roof, thus leaving no openings, except for

tight closing doors, through which sound may pass.

A special study was made of the acoustical design
of this hall. Since it was designed solely for music,

the time of reverberation should be greater than

for speaking. Accordingly, only a moderate amount

of sound-absorbing material was prescribed, in ac

cordance with Sabin e's formula, and a considerable

percentage of this absorption was secured by using
'

upholstered seats. Ventilation grilles break the

expanse of the ceiling surface. Two large panels
in the side walls are to be covered with felt and a

decorative tapestry cover.
The acoustic properties of this room are in

accord with the expectations. Music of moderate

intensity, such as chamber music or vocal solos, is

rendered in a pleasing way. Musicians say that it

is easy to sing in the room. The tones flow easily

and with little effort. I-Ieavy orchestras would be

heard at a disadvantage, because the intensity
would be too great. Speaking is also done at a

disadvantage, because of the rather long period
of reverberation. With a considerable audience

present, the conditions for speaking are improved,
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while the music is still heard advantageously.
Director Erb, of the School of Music, reports that
the hall is “perfect" for music. Arthur Beresford,

whose experience as a baritone has given him a

wide acquaintance with music halls, says that the
“recital hall is the best in the country."

EXPERIMENTAL INVESTIGATIONS. Tests have
been made of the efificiency of the soundproofing.
One observer, inside a practice room with the door
shut and speaking in a loud voice, can scarcely be
heard by a second observer outside in the corridor.
Music, however, penetrates the walls more easily,
although it is greatly diminished in the transmis
sion. Students in practice rooms say that they
notice sounds from other rooms only when they
stop practicing. The partitions are thus not ab
solutely soundproof but, for practical purposes,
it appears that they need not be. The walls could
have been made more effective but the construction
would have been elaborate and costly and not in
accordance with ordinary building requirements.

One of the severest tests given the partitions is
by a small practice pipe organ in a studio on the
first floor. When this organ is played, sound is
transmitted to adjacent rooms. The double parti
tion vibrates under the vigorous action of the sound
waves. An observer in an adjacent room, by placing
his ear or fingers against the partition, can hear
or feel the varying pulses in different degrees,

depending on the pitch of the tone and its intensity.
He can also feel the vibrations in the floor. This
transmitted sound, however, becomes of minor
importance when a piano is played in the room.

Another test of the efficiency of the partitions
was discovered accidentally. During an investi
gation, a sound of undue intensity could be heard
in the halls of the building and in some of the
studios. The sound was located readily in an un

suspected room on the third floor over the organ
loft. Since this room was designed for lectures, it
was not soundproofed as for music rooms. A
piano placed temporarily in this room for practice

purposes gave rise to sounds that quite easily
penetrated the partitions and thus gave direct
evidence of the desirability of double partitions.
Sound also passed through the ventilators from this
room to studios. Considerable sound could be
heard in the hallways. This was to be expected,
as already explained, by leakage of sound through
doors, ventilator frames and other breaks which

were purposely placed in the corridor partitions
rather than in walls separating rooms. This
confusion of sounds in the halls is not particularly
objectionable, but it would probably be better if
carpets were used or else sound—absorbing materials

placed on corridor ceilings.
The concert hall is insulated by double walls

and surrounded by corridors, except for practice
rooms on the third floor. This arrangement ap
pears to be effective. But little sound is transmit
ted from other parts of the building. The writer
sat near the wall adjacent to the practice rooms and

could detect faint sounds, but these appeared un
important compared with music generated in the
concert hall itself. Piano music in the third floor
lecture room had easy access through ceiling
ventilators and was objectionable.

The ventilation ducts allow a transfer of sound
between different rooms in greater amount than
the partitions. The use of separate ducts for each
room minimizes the trouble, but greater insulation
is to be desired. Ventilator stops with layers of
sound padding have been tried with some effect, but
further modifications are contemplated to reduce
this leakage. One marked case of the transfer of
sound by ventilation ducts was discovered between
the lecture room on the third floor and a studio on
the first floor. An inspection of the ventilating sys
tem revealed the reason. The outlets to the lecture
room were of rather large area and left the main
duct opposite the outlet to the studio. As a result,
sound originating in tither room traveled to the
main duct, crossed it and entered the opposite duct
where it proceeded readily to the other room. Ex
cept for this lecture room, the individual pipes lead
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ing to studios proceed from the same side of the main

duct with a lessened chance for intercommunication
of sound.

The soundproof doors have not been entirely sat
isfactory. The success of the insulation depends on

closing the door tightly, and this requires a consid

erable pressure on the patent door handle. People

using the rooms do not always observe this require
ment so that an aperture is left for the escape of
sound. Possibly a door with an automatic closing
device would prevent this trouble. A door is

analogous to a single partition. Sound transmitted
through a door to the corridor must pass through
another door or wall to get into a second room.

CONCLUSIONS. The installation of special forms

of construction in the building appears to have a

decided effect in controlling and diminishing sound,

although the effects are uneven. The building is not
absolutely soundproof and the experience thus far
indicates that it is not essential that it should be.
Each room was insulated as thoroughly as possible;
motors, fans and other machinery were selected from

types that produced little noise; elevators were

placed in separate housings.
Sound travels easily through the continuity of

building materials and its paths are not easily traced.

With each room insulated, it is difiicult for a gen
erated sound to penetrate the insulation and a simi

lar obstacle exists to its entrance into another
room. In the meantime, while traversing the build
ing structure, such a sound continually meets ob

stacles in its progress that reflect and absorb it until
its energy is dissipated.

It is not easy experimentally to estimate with any
great accuracy the separate effects of the various

sound-insulating constructions. A person in a room
can hear diminished musical sounds, but is unable
to give confidently, in each case, the source of the
leakage. The experiments show, directly and in
directly, the advantage of using continuous, un
broken walls, floors and ceilings between adjacent
rooms. Making these walls double, with air spaces
containing sound-absorbing material, adds to their
efficiency.* Placing the necessary openings for doors,

windows and ventilators in outside or corridor
walls confines the leakage of sound largely to cor
ridors, with a reduced possibility of transfer of

sound between rooms.
Ventilation ducts, even with separate pipes to

each room, do not appear to insulate sound as com

pletely as double walls. Using separate ventilation
systems for groups of rooms reduces the possibilities
for transfer of sound between different parts of the

building. Further investigation is desired to develop
a more effective soundproof ventilation.

The concert hall, designed in accordance with the

known facts of acoustics of auditoriums, possesses
properties that assist in an acceptable manner in the

pleasing production of music. Without commenting
in further detail on the arrangement of pipes, doors,
windows, etc., it may be said that the experiments
in this building show some of the features necessary
for effective control of sound, and that while there
is much more to be learned, enough has been dis
covered to lend support to the belief that sound

proofing in buildings may be prescribed in the not
distant future with some of the certainty that now
attends the acoustic design of auditoriums.

_ ‘The plasterpartition membersof these double _wallsshouldpossess,as
far as‘posaible,the_desirablequalities of mass,rigidity and freedom from
vibration as describedin Tm; ARCHITECTURALFORUM for June, 1920
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Steel Design for Buildings
PART IV. DESIGN OF COLUMN BASES AND FOOTINGS

By CHARLES L. SHEDD, CE.

up the general consideration of the design of
column bases. Figs. 17 and 18 showed two

types of bases for a plate and angle column carry
ing loads of about 500,000 pounds.

Let us now consider the actual design of a con
crete example. Let us take a load of 668,000 pounds
with a column unsupported for a length of 17' 6".

Using the column formula of 16,000—~70 l/r we

find that we can use a column made up thus: four
6" x 4" x %" Ls, one 12” x %" web plate and two
14" x %" cover plates. This column has a radius

of gyration of 3.25 about its weaker axis,which gives

an l/r of 64.3 which in turn, with the formula just
expressed, gives an allowable stress of 11,500 pounds

per square inch which is about equal to the actual

stress on this column with the load used. If this
column base is to bear on concrete and we use an

allowable bearing of 700 pounds per square inch, we

get a required area of 955 square inches which re

quires a base at least 31" square. If we use a steel
base, as shown in Fig. 17, let us use a base plate

IN
the June number of THE FORUM we took

32~'X'/z"1>utrz
?.'-3’‘ LONG

6'16" 11Va.‘L
7.‘-B‘ IOIO

32-x34‘ 111.11
'2‘-8"1.010~6009888000

60 89 ®®_—~000 1 ,
0

kn. lmvns 3,21:

32" x 32" to make even figures. If we allow the
plate itself to transfer the load a short distance out
from the face of the column we can take the part
which must be taken by the stiffeners as 7/32 of
668,000 or 146,000 pounds. If we use %" rivets,
worth 4420 pounds each in single shear, we would
require 33 rivets. As we are to use four rows of
rivets we will use 36 rivets, or 9 in each row as
shown in Fig. 1. As these stiffeners are short we
can use 16,000 pounds per square inch on them in
compression which will allow us to use 6" x 6" x 1/2"
Ls. We can use the same size for the long base
angles and 1/2" for the thickness of the gusset. The
base plate should be %' thick and the short base
angles could be 4"x 4"x %" Ls. In the small bases

\

b
‘T

A3!
Fig. 2

shown in Figs. 14, 15 and 16 in the June FORUM
the same principles apply, but probably the only
thing that would be necessary to figure would be the
area of the base. The number of rivets required
in Fig. 16 might be a limiting factor.

If we use a cast iron base as indicated in Fig. 18

in the June number, we have a section through its
center consisting of the base with two or three up
rights (Fig. 2). The small projections at the top
may be neglected. It is this section which resists
the bending on the base. With a plate and angle
column the maximum bending is at right angles to
the web of the column as the distance of the center
of gravity of half the column from the center of the
base is less than in the other direction. To facilitate
the designing of these cast iron columns a table has
been prepared of the sectional moduli of various
sections. Various Widths of base have been used,
20”, 24”, 28”, 30" and 36", with various heights for
each size of base; “a” is the thickness of the base
and “b" is the combined thickness of the ribs. The

183
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20’ BASES 15’ High 15’ High
10’ High =1 b=2' 24’ 3’ 34’ 11 b=2” 24' 3' 34" 4'
a b=2' 24' 3’ 34’ 1' 261 273 294 309 1’ 309 32 344 360 374
1’ 126 134 140 146 14 295 312 323 343 14 350 370 337 404 413

14 139 147 155 161 14 324 342 353 374 14 334 404 423 440 456

14 143 157 166 171 14 343 367 335 401 14 410 433 457 472 439

14 155 165 173 132 2 431 453 479 500 517
23’ BASES

12' Hi h 12' High 18" High

3
K

b=2~ 21" 3’ W 4 b=2" 24’ 3’ 34’ 4-’ 11 11=2’ 24’ 3’ 34’ 4’

1' 165 175 185 194 1’ 212 224 235 245 25 1’ 399 424 447 476 493

11 184 196 205 214 14 233 251 262 273 233 14 456 432 505 523 549

11 200 211 222 232 14 256 272 235 295 306 14 505 532 555 579 602

11 224 236 246 14 271 237 302 314 325 1-4 546 576 602 626 649
‘ 212

2 573 612 640 666 639

. - 14’ High

:4
H‘gh

b=,. W 3. 3%.

.-
1 b=2' 2.4’ 3’ 34’ 4’ WBASES

1. 206' 22, 234 247
1’ 265 231 294 309 322 12- High

1
4 254 269 232 295 13 327 346 362 376 39° 14’ 304 313 331 342 352 361

14 272 233 302 315
11 349 37° 388 402 415 1

4 327 343 357 369 330 390

, . 1
4 344 362 373 392 404 415

15,Hih 15 High ' I ' I I 2 355 375 393 409 422 434

g _ . 2. 3. 3. =1 b=2 2% 3 34 4 24 359 333 404 421 435 443

8
. b_2 f - f 1' 293 311 327 342 358 24 361 337 403 427 444 461

1 229 245 299 275 1
4 333 351 367 333 393

1
f 258 274 288 303 1
4 364 334 402 413 433 W High

if 2
8

%

5
3

3

£
2

3
5

8

1
4 390 414 432 449 466 ,, b=21~ 3' 31- 4' 44' 5’

‘ 30 1

, _ 14’ 333 400 416 431 445 453
18 High

’ V , , I 14 417 437 455 470 434 499
24’ BASES :1 b=2 24 3 $4 4 14 446 467 436 503 517 533
10’ High 1' 380 404 427 451 473 2 465 490 514 530 546 561
:1 b=2' 24’ 3’ 34' 13 431 457 481 503 526 24 477 506 530 551 569 534
1’ 144 151 159 165 14 478 505 528 552 575 4 433 516 544 566 535 604

1} 159 168 176 133 1% 518 547 572 596 618

14 163 130 133 196 15- 141 h

1
4 175 186 197 206 30"BASES a 15524’ 3’ 34’ 4’ 44’ 5’

12’ High 14’ 425 442 459 476 491 507

,2.Hih a b=2’ 24’ 3’ 34’ 4’ 14 466 436 505 522 539 553

a

g

b=2. W 3. W 1’ 224 236 247 253 267 1
4 493 521 541 561 576 594

1. 190 200 210 220 1
4 251 264 276 237 297 2 523 550 573 591 611 630

H 212 223 234 244 1
4 269 236 299 311 323 24 542 571 596 619 639 656

14 233 301 317 330 344 24 553 535 614 633 660 676
1* 229 241 254 264

2 290 313 330 344 353

1
4 241 257 269 232

\

18, High

_ 14'l-Iigh a h=24’ 3’ 34’ 4’ 44’ 5’

14’H1gh a b=2' 21’ 3' 34’ 4’ 14’ 553 573 602 626 647 669

a b=2" 24’ 3’ 34’ 1’ 230 296 311 324 337 14 612 640 664 688 711 735
1’ 237 251 265 279 14 316 334 349 363 377 14 661 691 719 745 767 737

1
4 266 233 296 309 1
4 346 364 330 396 411 2 703 735 765 790 314 340

14. 291 303 323 336 14 367 390 407 424 439 24 735 774 304 332 359 332

14 312 329 343 360 2 333 403 429 447 461 24 762 301 336 363 395 921

SECTIONAL MODULI OF CAST IRON BASES

figure in the body of the table is the sectional modu
lus.

As 31" is required we will use the next larger in
the tables, that is 36". The moment will be equal
to half the load on the column multiplied by a

quarter the width of the base, less the distance from

the center of the base to the center of gravity of
half the column, in this case 334,000 (9—2.38), and
this divided by the allowable tension on cast iron

(3,500 is used here) gives the required sectional
modulus. Looking up this quantity (630) in the

portion of the table for 36" bases we find various
sections which we may pick from:

h 4 b h 4 b

15’ 21/4’ 4’ 13’ 14/4’ 2 44’
15’ 2%’ 41/4’ 13’ 1%’ 3’
15’ 2’ 5’ 13’ 1 %’ 4%’

It is best to have the thickness of the cast iron

directly below the column at least as thick as the
column metal itself. This might necessitate thicker
metal in some cases than would be required for the
sectional modulus. The ideal base, of course, is the

one which will fulfill all the conditions we have

noted and be of least weight. One of the most im

portant conditions to remember, as noted in the

June FORUM, is to keep the thicknesses of metal as

nearly equal as possible. To do this it is usually

best to choose a base where “b” is about twice “a.”
The local bending between ribs is also an important
consideration. In a column as large as the one we

are designing for, this thickness of the base should

not be too small and it would be safer to choose the

first than the second section of these we have found

possible in the table. This means that we can use

a base 15" high with the base 2%” thick (Fig. 3).

The two ribs under the flanges of the column should

equal "b" or 4", so we can make them 2” each as

the steel above is only 1%” thick. The steel in the

web of the column is 2%” thick, therefore we should

make the middle web of the base 2%” thick. The
two side ribs parallel to it could be made 1' each.
using the minimum thickness as the two side ribs

plus the middle rib would then equal 41/", which is

more than the required value of “b." The corner
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ribs could be made 1%" and the other outside ribs

1%”. The top plate should be the minimum thick
ness, that is 1", and should project 4" beyond the
ribs under the column flanges to allow the bolts
connecting the base to the column to be easily
placed in position. In larger bases, where cast steel
is employed, 16,000 could be used as the allowable
fiber stress in place of 3,500. Other sizes of bases
can be readily used besides those given in the table
by proportion, as will be shown.

If we multiply both the width of base and “b" by
any factor we are also multiplying the sectional

modulus by that same factor. If we multiply the
height and “a" by a factor we are multiplying the
sectional modulus by the square of that factor.

For example, referring to the table we may find
these values:
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Base h a

11/6' 2"20' 12' 200
30' 12" 1%’ 3' 299

and the values:
Base h a b I/y
36" 12' 1%’ 2 %' 327
36" 18" 2%’ 2 %' 735

where it will be noted that 327 x 1.5 x 1.5= 735.

From this relation we may use the tables for an

endless number of base designs. For example, we

may design the base which we have already de

signed for one just 32" square, by using the 36”

table. 36/32= 1.12. The required sectional modu

lus would be W-_L8)= 540. 540 X 1.12=
3,500

600. Looking this up in the 36" table we find: -

h=18” a=1%" b=3%” I/y=602.
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31/2" divided by 1.12 would equal 3.13 and we could

use a base
Base= 32” h=18" a=1%” b=3%".

Places are at times encountered in a building
where it is desirable to use an oblong base. These

tables may still be used with the aid of these rules.
The column for which we have already designed

three bases may be used again for an oblong base.
The area required was 955 square inches. If we

had to have this base 24' wide it would have to
be 40" long (Fig. 4). If the web of the column is

parallel to the long side of the base an economical
base may be designed. The distance from the

center of the column to the center of gravity of half
of the column, measured parallel to the web, is
5.36. The moment in this direction would then be
334,000(10—5.36) and the required sectional modu
lus would be 443. For this we find for a 24" base
h=18" a=1%" b= 2%”. The moment in the

opposite direction would be 334,000(6~2.38) and
the required sectional modulus 345. For a 40" base
with h=18" and a=11/2" the value of “b" could be

a minimum or 2". -

Under the column base the footing may be made
of concrete or a combination of concrete and steel.
Such a combination may be reinforced concrete or
grillage beams encased in concrete, or a combination
of grillage with concrete below it, either plain or
reinforced.

If the footing is plain concrete (Fig. 5) not rein
forced the footing may be assumed to weigh about
10% of the column load, or in this case 66,800

pounds, which would make a total load on the soil

equal to 734,800 pounds. If we had soil capable
of carrying 8,000 pounds per square foot we should
require a footing of 92 square feet or 9' 8" square.
In plain concrete, steps are usually made about 2'

high and 1’ wide. With a 32" column base this
would require a footing 7' 0'' deep.

If the column footing were made of reinforced
concrete (Fig. 6) the footing could be most easily
designed from tables found in Hool and Whitney's
“Concrete Designers’ Manual.” Here we find that
the reinforced footing would be 9' 6" square, 3’ 9"

deep with 17 square %" or 22 round %” rods in each
direction.

If we used grillage (Fig. 7) we could design it
readily from Table I in the July FORUM. We will
use a footing 9' 6” square which will project 3’ 5"
each side of the base. The grillage can be made of
several I beams side by side under the base extend
ing to within 6” of the outside of the footing, with
another layer of I beams under them and at right
angles to them and of the same length. The bend
ing on each layer would be 334,000 (2.92—1.33)=
530,000 foot-pounds. The shear on each layer

3.42
would be 668,000

9—5—0=
240,000 pounds.

To design these beams it is a simple matter to make

a table for the investigation of each footing. First
find the actual buckling per lineal inch for various
Copyright, 1921,by CharlesL. Shedd,C.E.

depths of beam. This will be equal to the column
load divided by the width of base plus half the

depth of the beams. Thus:
12" Beams 668,000/38 = 17,600
15’ 39.5 = 16,900
18’ 41 =l6,300
20’ 42 =1s,9oo

We can now make a table showing the required
moment, shear and buckling per beam for various
numbers of beams. Thus:

Buckling .

No. Mom. Shear 12' 15' 18' 20'
9 59,0 26,7 2,0 1,9 1,9 1,8
8 66,3 30,0 2,2 2,2 2,1 2,0
7 75,7 34,4 2,5 2,5 2,4 2,3
6 88,5 40,0 3,0 2,9 2,8 2,7
5 106,0 48,1 3,6 3,4 3,3 3,2
4 132,5 60,1 4,4 4,3 4,1 4,0
3 176,8 80,2 5,9 5 7 5,5 5,3

To find the most economical beam for each case we
can use Table I in the July FORUM and follow down
the column of moments until we find a moment of
resistance large enough, then see if the shear and
buckling are all right. If they are not, follow down
still farther in the table and the first one found
which will satisfy all three requirements is the most
economical for that number of beams. Thus if we
have four beams, with a moment on each of 176,800,
we find that the first one is the 20" BI 59# and that
the shear is also sufficient, but the buckling is only
good for 3,700 while we require for a 20" beam
4,000. Following on still farther, the first one
reached which satisfies all conditions is the 21" I
60%#. The flange width may be another limiting
factor. There should be at least an inch between
flanges to allow for proper filling with concrete. In
the table given here we will show the size of beam
required, the combined flange width for each group
allowing 1” between each flange, and the weight
per lineal foot of each group for comparison:

No. Section Flange Weight
9 12' BI 36# 64.7 324
8 15" I 37%# 51.0 300
7 15' BI 38# 52.2 266
6 18' I 48# 41.0 288
5 18' I 48# 34.0 240
4 21'' I 60%# 29.0 242
3 20" I 80# 23.0 240

Evidently the six-beam grillage would not be best
for any case. The four-beam would likewise never
be chosen. With a 32" column base we could use
either the five- or the three-beam for the top course.
The weight would be the same and the flange width
would be satisfactory, as in the five-beam design
the flanges would only project an inch on each side
of the base, leaving the webs well under the base.
As these beams are 2" less in depth than the three
beam we will use these to save that much excava
tion. In the bottom course we have 6' 9" less 1

foot of concrete, as the allowable flange width which
would be 102". Thus any of the designs could be
used here. If the beams are a foot apart the stress
can be distributed satisfactorily to the concrete
below. VVe will therefore use nine beams for the
lower course. This makes the footing 3’ 6" deep
which is 3” less than for reinforced concrete.



Testing Materials
By HERBERT L. SHERMAN, B.S., of Skinner, Sherman 86Esselen, Inc., Chemists and Engineers

satisfactory materials that architects and engi
neers so universally call for tests or inspections.

About 25 or 30 years ago the larger consumers of
cement began to install testing laboratories. Those
were hard days for the cement manufacturer. Not
only was his product less uniform than today and
the justified number of rejections greater, but he
had to contend with tests made by entirely un
qualified testers who knew little if anything about
the action or use of cement. It was always “up to
the manufacturer” to prove himself innocent, and
often it meant great expenditure of time and money.

It was also customary, not so many years ago, for
each engineer or architect to write his own specifi
cations and they were, indeed, a varied lot. If the
manufacturer did not supply a product which
would pass each requirement of each consumer, he
was likely to be ordered to remove the cement from
the site. It was an impossible situation. How
ever, the great bulk of cement used was not tested
and it speaks well for the industry in its infancy
that so many fine pieces of work are standing in
such excellent condition.

Until a few years ago, testing was nearly always
done on samples taken from the job. This meant
that considerable storage space was necessary for
a large piece of work as, even from the start, it has
been unsafe to pass any conclusive opinion until
seven-day tests are completed. In recent years,
however, it has become more customary to test
the cement at the point of shipment, a representa
tive of the testing laboratory taking samples from
each car as it is loaded.

The American Society for Testing Materials has
done more than any other body to advance the
cause of cement testing and, in fact, the testing
and inspection of materials in general. Large com
mittees representing both consumers and manu
facturers have worked for years on the preparation
of standardized specifications which shall be fair
to all, and their work has been wonderful.

All the architect or engineer has to do today is
to include a sentence in his specifications under
“Cement” that “All Portland cement used shall
meet the requirements of the American Society for
Testing Materials." Every manufacturer agrees,
without the necessity of a special clause, to produce
a material which is satisfactory under these speci
fications. The requirements are thus given:

IT
is in order to assure the use of only entirely

STANDARD SPECIFICATIONS AND TESTS
FOR PORTLAND CEMENT

Serial Designation: C9—21
Adopted, 1904: Revised 1908,1909,1916,1920(Eflective Jan. 1, 1921)

These specificationswere approved January 15, 1921,as “Tentative
American Standard” by the American Engineering Standards Com
mittee.

Sn-zcmcanons
1. Portland cement is the product obtained by finely pulverizing

clinkerproducedby calcining to incipient fusionan intimate and properly

proportioned mixture of argillsceousand calcareousmaterials, with no
additions subsequentto calcination exceptingwater and calcined or un
calcinedgypsum.

I. CHEMICAL Pnorenrms
2. The following limits shall not be exceeded:

LossolIignition,percent.._...... .. .. ..
Insolubleresidue, rcent. .. .. .. .. .. .. .. .. .. ..
Sulphuricanhydri e(SOs)percent...........................
Magnesia(MgO)percent...........

II. PHYSICAL PROPERTIES
3. The specificgravity of cement shall be not less than 3.10 (3.07

for white Portland cement). Should the test of cement as received
fall below this requirement,a secondtest may be madeupon an ignited

saralplii
The specific gravity test will not be made unlessspecifically

0 e .
4. For fineness,the residue on a standard No. ‘200sieve shall not

exceed22 per cent by weight.
5. A pat of neat cementshall remain firm and hard, and show no

signs of distortion, cracking, checking or disintegration in the steam
test for soundness.

6. The cementshall not develop initial set in less than 45 minutes
when the Vicat needleis used,or 60 minutes when the Gillmore needle
is used. Final set shall be attained within 10 hours.

7. The averagetensilestrength in pounds per squareinch of not less
than three standard mortar briquettes(seeSection50) composedof one
part cementand three parts standardsand, by weight, shall be equal to
or higher than the following:

e
ss
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8
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Tensile
Age of Test, STORAGEor BRIQUETTES Strength lhs.

days per sq. ft.
7 ldayinmoistainfidaysinwater............200

28 1dnyinmoistair,27daysinwater............300

8. The averagetensilestrengthof standard mortar at 28 days shall
be higher than the strengthat 7 days.

Hi. PACKAGES,MARKING AND Sromos
9. The cementshall be deliveredin suitable bagsor barrels with the

brand and name of the manufacturer plainly marked thereon, unless
shippedin bulk. A bag shall contain94 lbs. net. A barrel shall contain
376 lbs. net.

10. The cementshall be stored in such a manner as to permit easy
accessfor properinspectionand identificationof eachshipment;'an(H'n-a
suitable weather-tight building which will protect the Cement from
dampness.

IV. Insrncrron
11. Every facility shall beprovidedthe purchaserfor carefulsampling

and inspectionat either the mill or at the site of the work, as may be
specifiedby the purchaser. At least 10 days from the time of sampling
shall be allowed for the completion of the 7-day test and at least 31
days shall be allowed for the completionof theMy test. The cement
shall be tested in accordancewith the methods hereinafterprescribed.
The 28-day test shall be waived only when specificallyso ordered.

V. REJECIION
12. The cement may be rejected if it fails to meet any of the re

quirementsof thesespecifications.
13. Cement shall not be rejectedon account of failure to meet the

finenessrequirement if
,

upon retestafter drying at 100 C. for one hour,

it meetsthis requirement.
14. Cement failing to meet the test for soundnessin steam may be

accepted if it a retest,using a new sample at any time within
28 days ther ter.

15. Packagesvarying more than 5 per cent from the specifiedweight
may be rejected;and if the averageweightof packagesin any shipment,
as shown by weighing50 packagestaken at random, is les than that
specified,the entire shipmentmay be rejected.

Frequently the chemical properties are not de
termined on each carload, it being generally thought
sufiicient to make an occasional analysis for sulphu
ric anhydride and magnesia or to omit these tests
entirely. If the physical tests are all good there is

no need for adding to the expense for testing, unless
the use of the cement is such that limits for certain
elements are advisable.

The story to be told by each test is, in most cases,
obvious. They show the rate of hardening, the
strength and rate of improvement with age, the
sand-carrying capacity and the general condition
of concrete or mortar which may be expected with
the passage of time. It is safe to say that any
cement which passes these requirements is good.
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While the almost universal use of cement testing
is comparatively recent, the testing of concrete

aggregates is far more recent. In fact, it is only
within the past two or three years that these mate
rials have been investigated to any appreciable
extent. Sand is undoubtedly the worst offender
among the constituents of concrete, but it still
pretty generally devolves upon the cement com

pany to prove this fact. Concrete seldom develops
any defects without the contractor's making a de
mand on the cement manufacturer to pay for the
damage. In the writer's experience, it is found that
there are about ten cases of poor sand to every one
of poor cement.

The most common cause for poor sand is the
presence of loam. Cement will not carry loam, and
even increasing the richness of the mixture will not
make good concrete. It simply will not harden
properly and sand of this kind should always be

rejected. Unfortunately, the quality of sand cannot
be told, excepting in rare instances, by its appear
ance, but there are tests which will tell absolutely.

It is customary to conduct tests for tensile
strength in comparison with standard testing sand,
using a cement of known good quality; for fineness
or grading by means of sieves of definite sizes, and
for the presence of organic matter. Just now there
is considerable discussion regarding the substitution
of a compression strength test instead of the tensile
test usually used on the ground that concrete is
always used under compression. We shall not at
tempt to participate in the discussion in this article.

As already said, loam is the most common cause
for poor sands but run-of-bank gravel is a close
second. Concrete must, of course, be fairly ac
curately proportioned to give the desired results.
Gravel, as it occurs in most banks, contains con
siderably more sand than true gravel and as a
result the concrete will contain an undue percent
age of sand and a small amount of coarse aggregate.
Bank gravel should always be screened before using,
and the resulting sand and gravel, if ofgood quality,
properly proportioned before mixing again.

On much small work, these conditions are not
attended to. Poor concrete results, and the testing
laboratory may be called on for a post-mortem in
stead of for a preliminary diagnosis. It becomes
necessary in such cases to dissolve the cement out
of the mixture as used and, by screening the sepa
rated aggregate, determine the amount of sand and
stone. It is impossible to tell, with any accuracy,
the quality of the original materials. Nothing can
be said of the cement. This is destroyed by the
analysis. Also any organic matter originally present
in the sand has been consumed.

Stone or coarse aggregate can generally be passed
upon without test. It is of value to ascertain the
proportions of particles of various sizes or the grad
ing, and this can be done simply by means of a few
sieves, but the nature of the particles themselves
can be as well studied with a hammer as by means
of an extensive series of laboratory tests.

The two most important materials of construc

tion for large buildings are, of course, concrete and

steel. The use of the testing laboratory with rela

tion to the former has been told. In the case of

steel, the architect usually calls for a standard

structural grade, here again using the requirements

of the American Society for Testing Materials. In
spection is then entrusted to some reputable testing

laboratory, which sends its representative to the

steel mill, where the rolling is carefully observed;

tests of specimens from each melt are witnessed to

determine the tensile strength, elongation, bending,
etc.,and weights and dimensions are checked.

Shop inspection includes no tests, but in the realm

of steel there is no service of more value. The fab

ricating or bridge shop receives its steel from the

rolling mill and builds girders, beams, columns, etc.,

all ready to be put together on the building site.

The inspector makes regular visits to the shop, or

works continually in the larger shops. He has

copies of all detail prints for each of his jobs and he

goes over each member with the utmost care,

checking dimensions, location and punching of holes,

testing rivets, and, in short, seeing that each and

every piece is exactly as ordered. As a result, a well

inspected steel job will fit together in the building
without need of troublesome and costly alterations.

There are of course many ways other than in test

ing cement and inspecting steel in which a testing
laboratory works with the architect and engineer.
However, these two services are the most frequently
used and most regularly needed. Brick, lime, paint,
putty, plaster, etc., are often examined, but not to

the extent of these already mentioned, and it would
needlessly prolong this paper to discuss them.

It would hardly do to close an article on this sub

ject without mentioning briefly the inspection of

treated lumber. This is generally impregnated with
so-called creosote oil, but treatments with such sub

stances as zinc chloride and sodium fluoride are on
the increase for building construction. Inspection
of this material comprises an examination of the

untreated wood, analysis of the impregnating oil

and inspection of the creosoting process, including
the steaming vacuum and pressure treatments, so

that the resulting lumber shall contain the right
amount of the proper kind of preservative. On the

quality of treatment the life of lumber depends.
The equipment required for the larger testing

laboratories or inspection bureaus is extensive and

many skilled men must be kept upon their pay rolls.
Furthermore, the recompense for this class of work
has never been commensurate with the value of the
work performed. Clients’ battles must be fought,
as protests against rejection are not infrequent and
the laboratory must be in a position to prove its
contentions.

Architects and engineers are continually in

creasing their demands for work of this character
and are more and more conscious of the value of
this extra care in seeing that the owner gets what
he pays for.



The Essex County Tuberculosis Hosipital
MIDDLETON, MASSACHUSETTS

JOHN H. BICKFORD COMPANY, BOSTON, ARCHITECTS and ENGINEERS

By REUBEN H. DOCKHAM

ROBABLY only those who specialize in the

Pplanning or equipment of hospitals, or who are
connected in some way with their adminis

tration, are familiar with the rapid development
which is taking place in this department of archi

tectural work. The institution which is regarded
today as the last word in planning is before long
out-distanced by another, wherein are embodied

still more advanced ideas of planning or details of

equipment.
This progress is particularly manifested in the
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planning of institutions for the
treatment of tuberculosis. The
campaign which during the last
decade has been waged against
this disease has engaged the at
tention of some of the most

eminent members of the medical

profession, and assisting them have been schools

of research and carefully trained specialists in many
forms of allied efiort ; the entire movement has

been supported not only by public funds, but also

by those of powerful foundations, and the whole

has resulted in a great outpouring of popular
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interest and enthusiasm. As might be expected,
therefore, a modern hospital when planned upon
a considerable scale for the treatment of tubercu
losis in its varied stages is apt to represent the
highest type of excellence which this combined
effort has put forth.

It is not long ago that buildings for the treat
ment of tubercular sufierers were crudely built and
equipped, as it was deemed necessary only that the
patient be supplied with open air accommodations
and good food. These buildings were termed

“shacks" because of their crude
ness. All this is changed, how
ever, and a modern tuberculosis
hospital is not merely a Hpatients‘
boarding house," but a highly
developed and fully equipped
institution for the care and treat
ment of tubercular patients, and
also for the carrying on of re

search work in this particular
field.

The Essex County Tubercu
losis Hospital, popularly known
as Essex Sanatorium, located in
the Town of Middleton, about
25 miles north of Boston, is the

most recent of its type and is considered the most
complete of any yet built. Situated on a hillside
and overlooking a wide expanse of open country,
the hospital immediately impresses the visitor
with its air of entire completeness, and as being
an institution in the planning of which good taste
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in architecture has been joined to a high degree
of engineering skill.

Some distance back from the public highway,and
against a background afforded by a wooded hilltop,
stretches the long and finely proportioned group
of buildings, consisting of a central pavilion flanked

upon each side by a symmetrical wing, joined to

the pavilion by a one-story glazed arcade. The
pavilion has three stories and a low basement,

while the wings have each two stories and a low
basement. Great care has been taken to give the

buildings a suitable architectural expression, rich
in simplicity and proportions.

The buildings face about ten degrees west of
south. The front exterior walls are treated with
gray stucco of moderate roughness of texture,

relieved with a trim of ivory white artificial stone.

The exterior rear walls are veneered with a very
light shade of vitrified brick. The backing of all
exterior walls is interlocking hollow tile.

THE MAIN PAVILION
As the visitor enters the Administration Building

through the main doorway under a semi-circular
portico he finds himself in a broad hall which is a
reception room for visitors and patients. Here
are the general office and Superintendent's private
office adjoining, both on the left of the spacious

reception hall, while on the right are the medical
offices consisting of the Superintendent of Nurses’
office, examination room and throat room, all of
which are equipped with the latest fixtures and
devices for determining the various phases of
tuberculosis.

The second and third stories of the Adminis
tration Building contain the sleeping rooms for
certain members of the staff and the nurses, com

Patici-its'Dining Room in Rear of Administration Building

plete with sitting room and baths, while in the
basement are located the X-ray room with as
complete an equipment as money will purchase,
a fully equipped pharmacy and a laboratory
supplied with the most modern apparatus and
devices for both pathological and research work.
Here also are several small offices, and the general
linen room for the whole institution, besides record
vaults, toilet rooms for both men and women and
a large general storeroom.

As one passes from the reception hall in the
first story of this building, one may continue
through the glazed corridor to the patients’ dining
hall, a room spacious in size, architecturally at
tractive and full of light and cheerfulness, the
room being supplied with light and air by four very
large windows on each of two sides and having
semi-circular transoms that may be opened in
wardly. These windows open toward both the

east and west, therefore this room is supplied with
sunshine both forenoon and afternoon.

Immediately in the rear of this dining hall is

the service building, in which on the first floor are

the nurses’ dining room, servants‘ dining room,

the serving room for the main dining hall, the main
kitchen and the stewards room.

The serving room is placed so as to give rapid
and convenient service to all three dining rooms
and is equipped with steam tables, hot closets, a
specially designed milk cabinet cooled from the
refrigerating system, cup warmer, bread and pastry
cabinet, ice cream cabinet, coffee urns and the
customary small utensils for quick and economical
service. Adjoining the serving room is the main
kitchen, to one side of which and opening into the
serving room is the dish washing room. The

kitchen, including the dish
washing room, is a marvel
of compactness and con
venience, and is equipped
with all modern devices and
machines to save labor and
allow of rapid and skillful
work. Especially interest
ing is the arrangement of
the large French range and
the steam cooking fixtures,
all of which are grouped in
the middle of the room with
ample space all around,
while an eight-door refriger
ator is close to the chef's
cooking table.

The dish washing room
was especially designed for
cleansing and sterilizing the
dishes used by the patients,
which are kept entirely sepa
rate from those used by the
staff, nurses and servants.
The machine in this room
will wash, sterilize and dry
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2000 pieces per hour if run to its full
capacity, and all with the help of two

persons. In the basement of this build
ing is located the bakery, the equipment

of which in point of convenience and

completeness rivals that of the kitchen

above. Here also is the cold storage

plant, divided into five separate com

partments to avoid a transference of

natural odors, and which is of a capacity
that, when filled, would defy the effects

of possible strikes, embargoes on trans

portation lines, or the designs of prof

iteers. One of the most unique and

important adjuncts to the cold storage
plant is the garbage cooler, so arranged

and connected to the ammonia circu

lating system that all garbage from the

hospital buildings is kept at a tempera
ture that will not breed or attract flies,

nor permit ferment prior to its being
taken away. Other adjuncts are the
ice making tank and storage space for ice. Near
this section of the basement are two storage tanks
of 5000-gallon capacity for water. These tanks
are supplied with necessary additional pressure to

supplement that of the public water service.
Town water pressure at this basement level is
indicated at 31 pounds per square inch, which is

too low for good service upon the upper floors of
the hospital buildings. This pressure is augmented
in the storage tanks by means of electrically driven

pumps, automatically controlled, to give a suitable
working pressure. An ingenious arrangement of

valves provides for the instant segregation of the

hospital water system from the town supply,
always with a reserve of 5000 gallons. All drinking
water, and that used for cooking purposes, both
hot and cold, is thoroughly filtered.

THE HOSPITAL WARDS
The two long two-story wings which extend to

the right and left of the central pavilion or Ad
ministration Group just described, with which they
are connected by glazed arcades, contain the quar
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A Typical Ward Showing Lighting, Heating and Ventilating Arrangements
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ters occupied by the patients themselves. Each
of these four floors is organized and administered
as a separate hospital; each has its own staff of
nurses and attendants, and the result is practically
four wholly separate institutions, each of which
is devoted to the treatment of tuberculosis in some
one of its various stages. It would be difficult to

imagine anything more complete than the arrange
ment of these subsidiary hospitals, for each is

planned with the idea of making it as comfortable
as may be for the patients, and also with a view
to making possible the most effectual work on the

part of nurses and attendants. Through each of

these minor hospitals there extends on the north
side a long service corridor from which one may
enter the wards and the various rooms and de

partments which pertain to their operation. Each
of the minor hospitals has three so-called Hterminal
rooms," and each has its own isolation room, cut
off by air locks, for contagious diseases. These
rooms are so arranged that they may be entirely
isolated from the rest of the hospital, and each has
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Floor Plans of Service Building

Essex County Tuberculosis Hospital, Middleton, Mass.
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its screened sleeping porch and communication by
stairway with out of doors. Instead of having one

general wash room and dressing room for patients in

each of these separate hospitals, each of the larger
wards has its separate wash room opening directly
from it and part of each wash room is divided into
tiny dressing rooms, each of which is shared by
two patients, each patient having his own steel
locker in which his small belongings are kept.

In hospitals for the treatment of tuberculosis

arrangements are made for keeping the patients
in the open air as much of the time as is possible.
In this instance the wards are intended to be open
to the air, in all but the most extreme winter
weather, by means of casement windows, and in

order that the air within the wards may be kept
in constant circulation in cold weather, heating
radiators are placed along the walls which divide
the corridors from the wards, and opposite the
windows in order that the warm air, rising from
near the floor, may assist in keeping the air at the

patients’ heads in constant motion. The lateral

porches, with which this hospital is provided, are
a very successful solution of a problem which here
tofore has meant the darkening of the wards and
exclusion of the sun; here they are placed so that
their smaller dimensions join the building and at
points which are not occupied by wards, so that
neither light nor air is kept from the patients.

In planning this sanatorium three other impor
tantadjuncts have been provided. In the basement
of the East Ward building is an assembly room

supplied with complete moving picture apparatus.
This room will seat nearly 100 persons and is

marvelously light and airy and attractive for a

basement room. In the West Ward building, in

a corresponding position to that of the assembly
room, is a chapel with a seating capacity of 75

persons which is equally attractive in point of
light and air as the former room. Both of these
rooms are artificially ventilated and each is supplied
with a small emergency room and toilet facilities
for men and women.

As death is always liable to be in the midst of
the occupants of an institution of this kind, a

mortuary room becomes necessary, and this has
been supplied in the rear of the basement of the
West Ward building and at a point where the
transfer and attention to a deceased patient is
attended with the greatest privacy. This room is

complete in every detail and includes an autopsy
table, a four-section cooler and surgeon's toilet
facilities. This room is also artific'ally ventilated
and heated by indirect steam.

To make the institution still more complete, each
of the four hospital floors already described has
an auxiliary examination room, one of which is
thoroughly equipped as an operating room and one
as a violet ray room. In the East Ward building
is a thoroughly equipped barber shop, and in the
West Ward building is a dental room with all of
the latest appliances for caring for the teeth.

CENTRAL POWER AND HEATING PLANT
An institution of this size (it readily accommo

dates 200 patients) requires a central power and

heating plant, and this has been provided in a

separate building about 300 feet from the main

hospital buildings and connected with them by a

service tunnel or subway through which pass the
steam pipes and electric cables. This tunnel simpli
fies the traffic to and from the main hospital build
ings and makes possible the unobstructed operation
of the complete institution irrespective of weather.

The engine room contains one 60-kwt. engine
generator unit, installed primarily for power pur
poses, but it is so connected that current for lighting
may be supplied from it in case of temporary
failure of the Town of Danvers municipal plant
from which service is available for permanent
lighting of the hospital buildings. There is ample
space in the engine room for another engine genera
tor unit. In the pump room adjoining the engine
room are one steam-driven and one electrically
driven vacuum pump, and one steam-driven and
one electrically-driven boiler feed pump, making
the possibility of a failure of the heating plant
exceedingly remote. These pumps all operate
automatically and are connected to a central tank
which receives the drainage from the entire heating
and power systems and returns it to the boilers.
In this room is also located a triplex fire pump, so

connected as to deliver 120 gallons of water per
minute at 100 pounds pressure to a hose attached
to any one of five hydrants distributed about the

hospital buildings. This pump also serves as an
automatic booster of the water pressure.

The boiler room contains three 66-inch horizontal
tubular boilers in brick settings, and the system of

piping is such that either boiler may be run at high
or low pressure, or one may be run high and another

low at the same time. The plant is designed to heat
with the vacuum system and during the heating

period the exhaust steam from the engine and

pumps may be turned directly into the low pressure

heating main. By this process 60 kwts. of power

are obtained as a by-product at little cost for fuel.
On the first floor of this building is the hospital

laundry, a veritable model of its kind. It is sup

plied with the most modern machinery and each

piece is driven by an individual, direct-connected
electric motor, and is protected by safety devices

to prevent accidents to operatives. There are

sterilizing washers for the patients’ clothing
separate from another for the clothes of the staff

and employes, and these washers are so built and
installed that the soiled linen is put into the ma
chines in special receiving rooms and is taken out
clean on the opposite side of the washers in the
main laundry room.

There are many other novel and useful features
throughout the buildings to interest those who have
to do with hospitals, and much may be learned by
a study of this institution, which can truthfully
be said to be the “last word” in sanatoria.
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Straight Talks with Architects

III.

FORUM the subject under consideration was

the possibility of getting work immediately in

architects’ ofiices. Last month we discussed some of
the individual and collective weaknesses which have

operated to the detriment of the architect and of his

profession. Some of the predictions which were

made in these articles have already come true. We
find today a peculiar condition in the profession,

which is shown by the fact that a considerable

number of architectural offices are very busy, while
an even greater number have little to do. As we

analyze this condition further, it soon becomes evi

dent that the architects who are busy are of the

aggressive type and those who are not busy are

numbered among those who wait.
The question of selling architectural service is one

which has been discussed from practically all pos

sible angles. There are many architects who hold

the opinion that a definite attempt to sell archi

tectural service is unethical. On the other hand, it
must be realized that almost every architectural
commission is obtained by salesmanship in one way
or another; it may not be through the employment

of the principles of direct salesmanship, but through

the more indirect method of developing social con

tacts or waiting for commissions to come into the

ofiice through the recommendation of satisfied

clients.

Just a few days ago we were in the oflice of a well

known architectural firm. We found little action

there—the working force had been reduced to al

most a minimum——the drafting boards were covered

and an air of inactivity pervaded the entire prem

ises. We could not help but contrast this condition
with that of an office visited the day before, where

millions of dollars’ worth of apartment houses were

being designed to meet the active demand existing

in the sections of New York directly affected by the

tax-exemption ordinance. The former office has for
years borne a high reputation in the architectural
field; the latter, where work was active, is not so

well known, but is destined to be one of the great

architectural firms of the next decade.

In an interview with one of the principals in the

idle office, we were asked: “Why is it that with so

much activity going on in this district, we are not
busy?" Our answer was in some detail and may be

gathered from the statements made in these para

TW'O
months ago in this Department of THE

WILL YOU GET YOUR SHARE?

graphs. What we were really interested in was why
the other office was so busy and how the work was
being obtained.

In this ofiice, after the passing of the tax-exemp
tion ordinance in New York, a careful study of the
trend of the real estate market was made, particu
larly to determine what class of buildings would be
erected to take advantage of this tax-exemption. It
was not difificult to guess that the new housing which
would be provided must consist of moderate cost in
dividual and two-family houses and apartment
houses. It was felt that in sections of the city where
land values were too high for individual houses, but
low enough to construct moderate cost apartment
buildings on a paying basis, activity on the part of
speculative builders could be anticipated. This
prediction was made even more sound by the fact
that there were several districts of this kind where
adequate rapid transit facilities had recently been
provided.

To interest prospective investors in entering upon
building ventures, facts and figures must be de
termined, and practical types of apartment houses
designed to meet public approval must be evolved.
All this meant a certain amount of gambling in time
and eflort, but having a definite objective in view,
tentative plans of two or three buildings were pre
pared and prices of available real estate were de
termined. The next step consisted of direct selling,
in which the architect visited a number of logical
prospective clients and showed them exactly what
types of buildings could be built; what they would
cost, together with the land; what return might be
expected on the investment, and what margin of
profit for quick resale to ultimate investors might
be expected. At first it was difficult to convince,
but finally the first client decided to proceed with a
venture of this nature. Soon after that others came
into line and before long, in the section selected
by the architect, a considerable boom was on the
way, and the reputation of having designed some
of these buildings brought in more and more work,
until the office had reached the busy stage in which
we found it.

Studying the Business Phases of Each Project

Perhaps the strongest favorable impression which
can be made upon the client of an architect is de
veloped when the client realizes that his architect
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is possessed of sound business judgment. The im

pression is strengthened again if the architect seems

to possess more than the usual amount of knowledge

regarding the particular purpose for which the

building is planned.

Not long ago there came to our attention a proj
ect which involved the design and construction of
a large office building. This building was being

built as an investment and paid for out of war
profits. Tentative plans had been filed as prepared

by a prominent firm of architects. Shortly there

after we noted the filing of a new set of plans by a

younger architect, who as yet had carried out no

large project of this nature, although in the course

of his previous employment he had been with firms

where such experience was available to him. Being
acquainted with one of the principals of the owning
company, weinquired the reason why this architect
had been employed rather than the prominent firm
which had prepared the first set of plans. It turned

out that the cost of building from the first plans

filed proved to be greater than was warranted by
the expected revenue under conditions that now

hold, and the building project was for a time dis

missed. The younger architect learned of this and

promptly made a study of the tentative plans, call

ing into consultation an experienced building man

ager. Many defects which would reduce the rental

income and increase the cost of maintenance were

found in the first set of plans and an entirely dif
ferent set of sketch plans was developed in which
it was clearly indicated that the cost of maintenance

and operation would be less, while the space was

utilized to provide a greater income on the same

expenditure of money.

Those who have money to expend in the building
field today are generally hard headed business men

who respond more quickly to an appeal made along

business lines than through the aesthetic appeal of
a well designed exterior. Realizing this fact, the

younger architect did not present at the first inter
view an elevation or perspective, but merely based

his argument on the floor plans which he had de

veloped, saying that if they were further interested,

he would be glad to show the elevations of the pro

posed building. Proceeding thus along businesslike

methods of approach, this architect was able to

bring into his office the largest commission he had

ever handled. The fault with the larger organiza

tion is to be found in the fact that they did not

realize the value of consulting a building manager,

and had merely produced another office building,
well designed it is true, but showing the same waste

of space and disregard of maintenance cost that
are to be found in the average hotel building and

many office buildings today.

Entirely aside from the architectural and engi

neering problems involved in a new building project,

we believe that the first idea on the part of the archi

tect should be toward making the building a ma

chine highly efiicient in accordance with its in

tended purpose. This means not only a study of

the plans of other buildings which in times past have
been built for a similar purpose, but an actual exam
ination on the ground of the functioning of these
buildings to determine through experience of others
those points which should be incorporated in plan
ninga new building, oritems ofdesign and equipment
which for one reason or another should be omitted.
To illustrate this point, we may refer briefly to one
instance. In this case the architect had drawn plans
for an office building and had incorporated the
equipment for a stationary vacuum cleaning plant.
Fortunately, and largely through the insistence of
the owner, his plans were gone over by a building
manager. Among many recommendations was one
to the effect that the portable type of vacuum
cleaner would represent considerable less investment
and a lower cost of operation and provide eminently
satisfactory service for the particular building.
The architect investigated and obtained data on
several installations of each type in buildings of
similar size and kind, finding that the building man

ager's judgment was correct and saving the owner
a sizable item in original building cost.

Follow Construction Costs Closely

In the past, architects have often been charged
with failure to keep closely in touch with actual con
ditions in the building field and failure to maintain
a thorough working knowledge of costs. The result
has been that in preliminary discussions of a project,
and even in the preparation of sketch plans, the
architect's tentative cost estimates have often

proved misleading to the client. To such an extent
has this been true that there are on record many in
stances where a client has refused to go beyond the
sketch plan stage, because the cost seemed too high,
when in reality a careful combing of the field might
have resulted in obtaining information upon which
a lower cost could be based.

Another period of disappointment to the client
is the time when he has ordered working drawings
and specifications to be prepared on a basis of
estimates furnished him by the architect. When
actual contract and sub-contract figures have been
obtained, it is quite often found that these figures
are much higher than the estimate given by the
architect. This is a situation which in nine cases
out of ten serves to discourage the client and to

prevent the carrying out of the project. If it is

found difficult to obtain comparative costs in order
to provide a tentative estimate, it is much better to
inform the client frankly that the tentative cost
estimate was based only on general information and
that the actual figures cannot be had until plans
have been developed to a point where actual esti
mates on material and labor can be obtained. The
average client, particularly in the case of owners of
business buildings, will be found fair minded in this
matter and appreciative of the architect's frankness
and co-operation and his apparent willingness to
serve the best interests of the client.

It is a great mistake to assume too much knowl
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edge, and this is a common error among architects
today, particularly among those who are in the early
stages of developing their practices. In view of the

complexity of the modern building operation no
reasonable person would expect an architect to
know everything. Consequently, the best practice
today involves the employment of consultants who
are specialists, particularly in connection with the
mechanical installation problems ofa building proj
ect. Difificult problems of heating, ventilating,
acoustics, fireproofing and structural engineering
should never be undertaken excepting under the

guidance of consulting engineers or with the services
of a staff member who has a thorough knowledge
of the subject involved. In cases where the project
is tentative in its nature, and the architect may be

doing a certain amount of preliminary work, it will
be found that the average consulting engineer is

entirely willing to co-operate on a very reasonable
basis. Similarly, in problems of actual construc
tion, it is the part of wisdom to consult with a prac
tical building contractor or sub-contractors in order
to incorporate practical features in planning and to
avoid mistakes which are commonly found in work
ing drawings and specifications tendered to bidders.

Standardize Your System of Charges

In analyzing the methods of charging clients for
services by various architects, we have been frankly
surprised to find how many are working on some
form of cost-plus basis. It would seem that we are
now in an evolutionary period, not only regarding
the scope of architectural service but also the
method of charging for it. As a basic consideration,

it is evident that a professional service of any kind
will be paid for by the public, noton a standard charge
or percentage charge, but in accordance with the

experience and ability of those who render such
service. This condition has been generally accepted
in the legal and medical professions, among others.
On the other hand, many architects have attempted
to adhere to a fixed or standardized percentage of

charges, based on the type of work involved. There
has been too little consideration of the difierential
which enters into the situation because of the fac
tors of skill and experience. Again, we have to con

sider the varying degrees of complexity in a build
ing operation and the question of repetition of de
sign in such cases as that of an industrial or other
type of group housing project. Some of the methods
of charging for service which have been brought
to our attention are:

1. The straight percentage method, such as that
suggested by the American Institute of Architects.

2. The lump-sum method, in which a price is
quoted for full architectural service on a given
project.

3. Various forms of cost-plus charges.
4. Salary basis.
The majority of architects work directly on a

percentage basis, receiving fees which must include
their operating expenses, leaving the balance for

profit. The percentage charges vary considerably,

depending upon the size of the project and the

amount of work involved. The usual basis, how

ever, quite closely approximates the schedule of
charges as set forth by the American Institute of

Architects.
The lump-sum method has been experimented

with on numerous occasions but has been found

generally unsuccessful, excepting in the speculative

building field, where it is quite customary to main

tain a standardized series of lump-sum charges,

which may be so much for the plans of an individual
dwelling under certain cost limitations, so much for

the plans of a two-family house, and plans of apart
ment houses which are sometimes estimated on the

basis of cost of architectural design per front foot.

Naturally, there are many variations in this system

of charging, and in most instances the architectural
work does not include the preparation of detail
drawings and specifications, as this work is done

by the building contractor or speculative builder
through his own organization and to a great extent

through the ofiices of his sub-contractors.

The cost-plus system of charging seems to be

gaining in favor. Briefly, this consists of arranging
a contract with the owner by which he is to pay the

actual costs, which are increased (usually doubled)
to cover the overhead expense, and above this a

percentage of the actual expenditure thus deter

mined is allowed the architect for profit, the average

being about one-third of the cost as estimated on

the actual expenses-plus-overhead basis. Under
this plan payments are usually made on monthly
statements rendered by the architects.

A variation of this plan involves a payment of

actual cost of the work plus an overhead charge by
the client, and a salary to the principal or principals
who may be engaged at any time on the work.

There exists today in the average architectural
office a great need for a revision and standardiza

tion of charges. In many instances the prospective

client's complaint that architectural service costs
him too much is grounded on fact. We may take
one brief example for consideration. Under the

ordinary system of charging for architectural ser
vice,which involves a series of percentages, the vari
ous stages of the work are based on the cost of the

building. He would find that a simple type of

industrial building, involving very little detail
architectural work but costing perhaps one million
dollars, would develop an architectural charge equal
to that of designing a one million dollar hotel. The
work involved in designing the hotel might require
five times the effort and expenditure on the archi
tect's part as that involved in designing an indus
trial building. Naturally, it seems unfair that a

standard percentage charge should apply in this

case. The adoption of the cost-plus form of charg

ing, however, would obviate all such difficulties.
Any of these forms of charges involves careful book

keeping, so that the records may be open to the

client at all times.



ED ITO P\IAL

CONSTRUCTION THE IMMEDIATE SOLUTION
OF UNEMPLOYMENT

THE
president's Conference on Unemployment

has adjourned after a number of meetings at
tended by representatives of the varied fields

of social and industrial endeavor. The delibera

tions of the Conference have not resulted in any for

mula for changing conditions immediately for the

better. Hardly any thinking person entertained

any idea that the outcome would be otherwise; the

present unemployment is the efiect of economic

conditions that must of necessity change slowly,

just as they were originally brought about. The
Conference has, however, not been without pur
pose; it has concentrated the popular attention on a

subject of great importance to the nation, and as well

as could be done with the limited organization avail
able it has gathered data and information which the

delegates have been requested to use to the best

possible advantage in their local communities—and
it is in the many individual communities that the

problem must be solved.

An interesting phase of the Conference was the

emphasis placed on the construction industry as

the source from which most immediate general help

can come. It is a recognition of the claims of many

in the industry that construction is a “key” indus

try and emphasizes their objections that as such it
has not been accorded its true importance in the

fields of finance, government and transportation,
all of which have laid upon it heavy burdens, while
at the same time a determined fight was required to

overcome adverse general economic conditions.

The Conference points to construction as the only
immediate source of help and makes a special plea

that public officials proceed with all road and public
building construction for which funds can be made

available. The number of men that such work can

employ in a direct manner is large, but even of more

importance is the work indirectly created for others

because of the demand for construction products

from the quarry, mill, foundry and factory. The
Conference estimates that more than 2,000,000

people could be employed in construction.

The difficulties that must be overcome, as given

by the Conference, are those that everyone con

nected with building knows—they are financing,

material costs and labor costs. They present ques

tions which cannot be answered in a national sense;

they must be investigated in each community for

itself. As formulated by the Conference they are:

1. Can the prospective investor finance the

operation at a reasonable cost?

2. Does the cost of construction materials to the

prospective investor properly represent the reduc

tion which has been made in the wholesale prices?

COMMENT
3. Is labor in the particular locality working at

fair rates and giving fair value in the quantity and
quality of work done?

If local conditions permit a satisfactory answer to
these questions, there is no reason why work should
not proceed immediately. The report of the Com
mittee on Construction Industries to the Conference
makes this pertinent comment on these phases of
the problem:

Financing “In every section of the country
owners have declined to start new projects on ac

count of the financing charges, both the interest
rates and the commissions and premiums paid for

floating loans being discouragingly high. Commis
sions and premiums varying between 10 and 20 per
cent have been charged, in addition to from 7 to 8

per cent interest. It is doubtful whether the mar

gins received by architects, contractors and all the

producers in the basic industries involved in con
struction aggregate a sum equivalent to these

financing charges.
“The savings deposits of the people are the natural

economic source of loans for home building. The
aggregate is ample for this purpose, even though a
portion is protected by adequate investment in
more liquid securities to meet withdrawals. There
would be no difficulty in the financing of homes if
the fundamental principle of the use of long term

deposits for home loans and other long term uses
were generally followed.

Material Costs “Manufacturers of building mate
rials should be urged to make their readjustments
promptly to a reasonable basis. They must realize
that failure on their part to do so is not only limit
ing their own business but it is also interfering with
the production and sale of other construction
materials.

Labor Cost “This cannot be regulated by na

tional action. The cost of living, rentals and work
ing conditions differ in various communities. VVhere

fair wage adjustments have not been made, con
struction is held up. Such conditions should be
dealt with fairly and frankly between employers
and workmen, and reasonable readjustments
promptly made."

The value that the Conference placed upon the
‘

resumption of construction is seen in the recom
mendation that Secretary Hoover appoint a com
mittee selected from the various elements inter
ested in construction to be known as the Com
mittee on Construction Development, which will
be charged with the responsibility of preparing
plans for co-operating with the governors and

mayors in the several states and cities in carrying
on community conferences to the end that local
restrictions may be eliminated.
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ORIGINAL XV CENTURY ITALIAN SACRISTY CUPBOARD
BOSTON MUSEUM OF FINE ARTS

THIS errellent earanzple of Italian renaissanre
cabinet work formed a part of the Davan2atz'

collection of Italian antiques. It was ;>r0ruredf0r
the /lluseum at the Davanzati sale held in 1\"KZt/
York a few years ago, zuhieh was so largely respon
sible for the recent revival of Ameriran interest in
Italian interiors amI'furm'tm'e. The illustration
shows its setting in the Hall of Tapestries at the
/lluseu m . The .4rr It {teat:1ml /"0ru m



Interiors Adapted from the Italian
PART III. FLOORS AND TRIM

By WALTER F. WHEELER

importance attaches to the treatment of floors,
for with interiors so simple and direct in character

it is necessary that floors be in keeping with their

surroundings. The floor is essentially a foundation
for the room and should suggest strength and solid
ity; for this reason the colors used upon floors
should be darker than those in walls and ceilings
and every effort should be made to use materials
which by their very nature add an appearance of
stability.

There are instances where floors in loggias, vesti
bules or entrance halls may be paved with flat
stones of irregular shape, if not too rough in char
acter. An extremely good treatment for use in such
cases, or even for a simple interior where expense
is a consideration, would be a natural gray cement
floor lined off into squares, with narrow lines of
black cement paint, or else every alternate square
painted black. Such squares might be from 12 to 18

inches on a side and the lines themselves from %
inch to % inch in width. ‘Cement offers many

IN
planning interiors in the Italian style particular attractive possibilities in the usual forms of ter

razzo or in combination with tile or metal inserts.
Brick, in various forms, provides excellent floors

for rooms arranged in the Italian style and its
moderate cost supplies another argument for its
wider use. The well known Roman brick which is
widely used in Italy for flooring is easily to be had in

America and excellent results may be had by plac

ing two such brick side by side and then cuttingolf
the corners of the oblong thus formed making a

hexagonal shape which forms a useful paving unit.
VVhere a large surface is to be paved the expanse
may be broken by bands of brick laid in a manner
different from that used for the rest of the flooring
and these bands may be of contrasting colors.

The use of quarry tiles marks the step to the form
of flooring to be next considered. They may be
had in a large number of colors and when choice is
made of an appropriate color and a fitting contrast
is obtained in selection of a color for mortar, a

successful result may be expected. Tiles of many
kinds are offered in the market and many are well

Caurtrul)¢ub/adqy.Pug:33'Ompnn}
Italian Wall Cabinet Suitable for Modern BookcaseDesign in Italian Interiors

Example of favorite lozengeshape panels with raised mouldings

199



THE ARCHITECTURAL FORUM November, 1921

1;

_I
.:

.
;

rl '.l.

»
l

Ii‘
1.

Original XVIII Century Venetian Polychrome Door
CourleryofPaulC/14//in

suited to Italian surroundings. Their selection

must always be governed by a proper regard for the

reserve which in interiors of this type is quite neces

sary and it will be generally found that a single
toned, undecorated tile of pleasing geometric

shape will make a satisfactory, restful floor.

\Vooden floors may be of several types and among

them are parquetry and matched boards in geo

metric patterns. Wide boards, keyed together with
the keys plainly visible, are highly appropriate and

use might be made of oak or some other close

grained native wood, stained to a dark, soft brown.

These floors are frequently laid with square edged

boards and with the joints purposely left open and

filled with a black mastic compound that helps to

create a sense of rugged construction.

The furniture workers of America, whose success

in reproducing excellent examples of Italian furni
ture of the late fifteenth or sixteenth century has

been already pointed out, have not been more re

sourceful in adapting the spirit of the older age to

the requirements of today than the makers of floor

coverings of different kinds. Unless an architect

has given the subject a thorough investigation it

would be difficult to realize the extent of the variety
which is offered. Among the materials which are

useful in furnishing interiors of the Italian type are

many kinds of “fabricated" floor coverings, such as

various forms of linoleum and a number of cork
products such as tiles and carpeting. These mate
rials are to be found in plain colors, in squares of
contrasting colors, and also in tile and marble pat
terns, and since they are to be had in units of con
venient size, are easily installed and give excellent
service, they are being widely used.

The Italian interior is generally dominated by the
fireplace. A study of illustrations of such interiors
as are included here will show that considerable
variety is possible in the treatment of mantels, but
that almost all successful examples are of stone or of
some modern substitute for stone or marble. Man
telpieces can be easily cast in cement from the
architect's individual design, but the American
market ofiers many mantels of various substances
which are of excellent design and frequently exact
copies or close approximations of mantels from well
known Italian palaces and which are of quite
moderate cost. In selecting or designing mantels
for such surroundings it must be remembered that
the scale of a mantel in an early Italian interior is

quite different from that in the designing of a house
based on Georgian or colonial precedent. In the
Italian interior, the general scale is much larger;
frequently the fireplace opening is almost high

Window with Splayed, Paneled Jambs in Italian Style
MyronHunt, Architect
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enough to walk into and the
effect, while lacking nothing in
refinement, is far bolder and

stronger and much more virile, in

keeping with the more robust

treatment of walls and ceilings.

There is considerable variety in

the form which the Italian mantel

may assume; the shelf of the

mantel is not as important as with
mantels of most other types, and

frequently it disappears alto
gether. The “hooded" fireplace,
which was inherited from the

Gothic period, was often em

ployed and it is much used today
in interiors of this kind, for its

form and general scale recommend

it for rooms where lofty ceilings
are the rule rather than the ex

ception. Another favorite treat

ment called for the placing about
the fireplace of merely a heavy
bolection moulding which was

generally of stone or marble. An
instance of this treatment is

illustrated and a section of the
moulding is given on page 203.

The highly developed chimney

piece and over—mantel are not

characteristic of this period except

as the “hooded" fireplace may be

so considered. The fireplace in

Doorway with Moulded Cement Architrave and
Wood Paneled Doors in Italian Style

BigeloworWadsworth,Architects

the Italian room is nevertheless the
dominating featureand this is achieved
by the large opening and the vigorous
moulding and carving of the stone

mantel. The space above the mantel is

generally left free for a tapestry, paint
ing or sculptured ornament.

Trim is also a matter of much im

portance. In the discussion of ceil

ings in THE FORUM for October it was

pointed out that much of the success
of a ceiling in an Italian interior often

consisted in the presenting of a strong
and abrupt contrast to walls, but just
the opposite condition obtains in regard
to trim about windows and doors or the

arrangement of baseboards, in planning
which the effort is to make them appear
to be a part of the surrounding walls.

It is true that sometimes—as may be
seen in a few of these illustrations
the detail about a door may be of wood

and as different as possible in appear
ance from the walls, but in these in

Details of Mouldings from Five Italian Wood Doors

All arereproducedat thesamescale
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stances the door frame is apt to be richly carved
and probably polychromed and gilded, so that in
effect it ceases to be a mere doorway and becomes
an architectural asset of the first importance.
Usually, however, the trim about doors and win
dows would be made extremely simple and incon

spicuous——often flush with the plaster walls so
that it was almost invisible, or else so concealed
within the deep reveals that it was hardly notice
able, and almost always it would be painted or
treated in some way to tie it into the walls, thus
almost entirely concealing it. The baseboard, of
course, was regarded as having only utilitarian
value and was usually a mere protecting fillet a few
inches high; often it was still further minimized and
became a quarter-round at the angle between floor
and walls.

In some instances, especially in rooms which are
large and of considerable height, paneling was occa
sionally used to a height of five or six feet, with
plaster or hangings above. Where paneling is used
the panels should be in bold, vigorous scale, ar
ranged in squares similar to English renaissance
work but larger in size, often not less than two feet
on a side and with a correspondingly vigorous cap.
The mouldings of the panels may show some slight
carving or use of carved beading and they offer as
well an excellent opportunity for polychrome deco
ration in small areas of color.

Modern Door Designed in Accord with Italian Precedent
Richardson,Baron66Richardson,Architects

Among the important details of interior trim in

the domestic architecture of Italy are doors and the

wooden shutters or blinds which are often used.

The older examples, made quite as much for pro

tection as for architectural appearance, are paneled

in various ways. These doors and shutters are

Above is Fireplace in Villa Caronia, Florence,

with Detail of Moulding

Courtesyof E. F. Dodge

At Right areTwo Mantels of Modern Manu

facture, Based on Italian Originals
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generally of walnut or chestnut, and like wooden

ceilings are often polychromed or lightly decorated
with gilt. Owing to the deep reveals made nec

essary by the thickness of walls, such doors and
shutters are often surrounded by very little actual
woodwork and in some old examples are fixed
directly to the stone of the surrounding jambs.

Sometimes an excellent result may be had at a

cost comparatively small by placing about a door

opening a wide plaster band with face moulded

edge; such a band, which really constitutes a form

of trim, may be marbleized or given the same treat

ment as the surrounding walls for the slight shadows

cast by the moulded edge will give the architec
tural emphasis which is required. It may be noted
here that important doorways should be of gener
ous width which of course involves the use of double
doors. For such doors the Italian metal workers

produced exceedingly well designed hardware

long strap hinges which extended across the entire
width of the doors and huge locks, which were not

mortised but left fully exposed. Sometimes the

doors are studded with nails having richly orna

mented wrought iron heads. American makers of

hardware are particularly successful in their door

hardware in the Italian style. To avoid too much

cutting up of the walls only doors of real impor
tance are given any architectural emphasis, minor

doorways being often entirely concealed and made

“blind" doors, which are almost invisible, since

absolutely no trim is used and the doors themselves

are precisely like the walls about them.

Much of the trim which is discussed here in

volves the use of mouldings which are of great

importance in interiors of any type. The mould

ings most successful in Italian interiors exhibit an
accentuated difference between different members
some being robust, swelling surfaces while others
are of small scale and quite deeply cut. There
are however no sharp arrises, care being taken to
round all edges to give a soft appearance. In
paneling, the stiles are generally thin and narrow,
the greater prominence attaching to the panel
which is achieved by the use of wide mouldings
which are often raised and frequently designed in

the reverse, so that the depth of moulding coming
toward the panel is greater than at the outer edge.
The use of mouldings in interiors can be profitably
studied from the furniture of this period because
of its highly architectural character and the inti
mate relations which it sustained to the structural
interior.

The treatment of windows follows, generally,
that of doors. The more important windows were
often extended to the floor and made to open, in
the French fashion, in two folds. Owing to the

depth of the walls the reveals would ordinarily be

deep enough to take the windows or even the
shutters which were sometimes used, so that hang
ings might be undisturbed on the plane of the_main
walls.

The thoughtful planning of the details ofifloors
and interior trim goes far toward making a success
of an Italian domestic interior, a type which de
pends for final effect very largely upon careful ;co
ordination of all the different parts to make up the

setting or background which is afforded for furni
ture and other accessories.

A Modern Piece of Furniture Faithfully Reproducing an Italian Original and Carried by Dealers
Styleof North ItalianEarlyRenaissance.Length,57ins.,width,23ins.,height,38ins.
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Sgraflito and Its Application
By MALCOLM RICE

as a decorative art, has to a great degree been

7 misunderstood by both artists and artisans

in America. As stucco has played such an impor
tant part as a building material and its application
is so well understood, it seems only reasonable to

advance from plain stucco surfaces, when occasion

permits, to the introduction of sgrafifito. The same

precautions are taken in good sgraffito work as are

taken to insure permanent stucco.

The understanding of stucco by the Romans is

attested by the well preserved examples that have

come down to us and it is only natural that, when
the artists of the renaissance went to Rome to study
the classic, they should have absorbed some knowl

THE
application of sgraffito on plain surfaces, edge of its application. As sgrafiito is an outgrowth

and development of stucco, with the addition of
a certain proportion of lime to make it plastic while
working it, this work has assumed the permanency
of Roman stucco, plus the half childlike but wholly
experienced spirit and temper in drawing which
blossomed with the renaissance.

The translation of the word “sgraffito,” derived
from the Italian word for scratch work, gives us the

exact character of this work. It is a decorative art,
scratched or etched with great cleverness of drawing,
on plaster, using a metal point or scraper. The
draftsman who attempts to design sgraffito must

have a thorough knowledge of the technique of pen

and ink drawing, and a good working knowledge of

Detail of Sgraffito Decoration, Palazzo Spinelli, Florence, Italy
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Sgraffito Decoration, Second Story, Palano Sertini

charcoal drawing. He must. in working up car
toons, which in all cases are full size, carefully con

sider a pleasing distribution of openings and solids.

It is also necessary to have an appreciation of
scale in the relation of subjects composing the car
toons.

In developing the cartoons it is well to make
studies at the scale with which the draftsman is

most successful in securing the relative

values of light and dark. These studies

should be carried to quite a finished

stage before making full sized cartoons.

It is noticed in the best examples, such

as the Palazzo Sertini, Palazzo del Conte
di Boutourlina and others, that there is

a predominance of the light relief over
the dark field. The subjects used in the

design are unlimited, as will be observed

by careful study of such examples as

still remain. The artist has thrown
restraint to the winds and satisfied all

his sense of humor, pathos and satire in

giving to this work a festive air, rendered

in his most exquisite drawing. The de

sign of sgrafiito, to be successful, cannot
be approached in a light or frivolous
manner as the success of the work com

pletely depends on the care, study and

excellence of drawing on the full sized

cartoons. In making these cartoons full
size, they should be freely worked up

in charcoal. Strength, simplicity, swing
and directness are always the qualities
striven for, the modeling being derived

from lines, not blending. The final
working drawings should be made on

heavy detail paper and in hard, bold
lines clearly showing the exact outlines.

Before applying the full-size drawings
to the prepared plaster wall, the outlines
of the design are perforated and sand

papered on the opposite side to prevent
holes from becoming clogged when ap

plied to the plaster. The detail is then put in place
and the impression on the plaster obtained by
pouncing through with a muslin bag filled with
charcoal. Before the plaster, on which these car
toons are to be stenciled, is applied, the wall must
be well tapped, sounded and calked. It is also well
to soak the wall with water to prevent suction, but
care must be taken not to get it too wet as it pre

1

Sgraffito Decoration over Main Entrance, Palazzo Sertini, Florence, Italy
ExecutedbyA. Feltrini,I510. MeasuredanddrawnbyMalcolmRice
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SGRAFFITO DECORATION
AROUND WINDOWS OF FIRST STORY
PALAZZO SERTINI, FLORENCE, ITALY

EXECUTED BY A. FELTRINI, 1510

MEASURED AND DRAWN BY MALCOLM RICE
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Detail of Sgraffito Decoration, Palazzo Rasponi, Florence, Italy

vents the plaster from drying quickly and evenly.
In the preparation of the plaster and the propor

tion of sand, cement and coloring matter used, it
is impossible to give a uniform specification, as the
climate, atmosphere and barometric conditions
control the retarding or hastening of the setting of
the plaster. It is necessary to make several samples
of cement plaster, varying in mixture, before com

mencing work. The first coat is a strong concrete
mixture, applied several days before the coats used
for decoration, and left with a rough surface. It
is made up of a 1 : 2 mixture of high grade Portland
cement and clean. sharp sand, not too quickly

setting. The second coat consists of marble dust,

cement and whatever color majI be desired. This
coat should be applied before the first has complete
ly dried, but after it has obtained its initial set. It
is from A; to % inch in thickness and perfectly
applied.

The third coat consists of lime, fine marble dust,
cement and whatever color is desired. It is mixed

in a liquid form and applied with a soft brush before

the second coat has set, to take the decoration. The
total thickness of the coats is from % inch to one
inch. In the use of lime to prevent plaster from

setting too quickly, care must be taken in the quan

A Study in Sgraflito by Malcolm Rice
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tity used, as too much
is apt to cause hair
cracks to appear in the
finished work. This can
be to a great extent
overcome by using news

papers or blotting paper,
well soaked with water,

applied to the plaster,
It is possible to model
the surface in greater
relief, as in the third
story windows of the Al
exander Building, New
York, designed by Car
rere & Hastings, archi
tects, to accentuate cer
tain architectural fea

tures in design. Care
must be taken not to

begin more work than
can be finished in one
day's work.

Complication in color
should be avoided, although it is possible to intro
duce as many as three or four colors. Earth pig
ments give the best results, colors which are always

reli_able being ochres, umbers, Turkey red, Indian
red and lime blue. These colors may be mixed to

give any shade desired. Many colors may also be

gained in the use of marble dust. If black or depth
of tone is desired, charcoal, burnt straw or burnt
paper is used. Brick dust has been used but with
small success, as it is absorbent and the color soon
fades. When blue is used in the color coat. it is

likely to set more quickly and in drying a film of
saltpeter develops. This may be removed with a

stiff brush and a damp rag. Acraftsman who is an
authority on sgrafiito believes the essentials of this

work are clean, sharp sand properly graded in size,

high grade Portland cement and the best qualities

Il|llleu.ll_ll.l.lllllltll |llIIn_un| al,ll.llll||lll',lIlKl!llIllllIlllllll_lll.l.l_

Sgraflito Decoration, Third Story, Alexander Building, New York
Carter:6; Hastings,Architects

of raw materials. Particular stress should be laid
on the length of time elapsing between coats.

Sgraflito lends itself to broad architectural sur
faces and was regarded by the late Stanford White
as "the missing link in architectural design." It
will adapt itself to loggias, vaulted ceilings, courts
and patios. Outside of these forms, with appro
priate subjects in the design, it can be made in

valuable in garden and landscape work, as decora
tion at the end of vistas, and points of interest to
be accentuated by spots of color. It is purely a

decorative art and should be considered as having
the same relation to exteriors that rugs, tapestries
and murals sustain to interiors. Sgraffito is a
direct medium of supplying the much desired and
much needed color to our formal, informal and
rural buildings in America.

Sgrafiito Decoration on Frieze of Booth Theater, New York
HenryB. Ham, Architect
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AN Y competitions for small house do

signs have been held. but illustrations

of houses actually built from such designs are

rarely seen. To those who have wondered what
a competition house would look like in execu

tion, we direct attention to these illustrations.
This design as presented in the sketch above

was awarded first prize in the competition
conducted by THE ARCHITECTURAL FORUM in

I919 under the patronage of the American Face

Brick Association. It was built in 1020 at a
cost of $14,000. The design has been carefully

followed in practically all essential details, but

the absence of the decorative brick panel over

the entrance is noticeable because it served a

necessary purpose in giving emphasis to the

doorway which the completed building lacks. VIEW FROM REAR GARDEN
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Restoration of a Southern Colonial Estate
“YORK I-IALL,” THE RESIDENCE OF CAPTAIN GEORGE P. BLOW, YORKTOWN, VA.

GRIFFIN dz WYNKOOP, ARCHITECTS

ORK HALL is one of the many old estates
in Virginia in which are plainly reflected the

fashions in architecture and decoration which
were current in England during the eighteenth
century. Its very location may have presupposed
a certain degree of excellence, for Yorktown was

built by order of the crown, from a plan evidently

prepared in England, as a port of entry for all the

British colonies in America. Captains of vessels

bound for any of the ports along the American
coast were obliged to clear at Yorktown before

proceeding upon their way, and in what must have

been an outpost of royalty the house of a promi
nent citizen would naturally be built with a con

View of “ York Hall” before Restoration Looking into Forecourt

211
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Plot Plan of “ York Hall"
CharlesF. Gillette,IandscapeArd-iitect

siderable degree of architectural merit and finish.
This old estate, with its house built in 1740, was

at the time of the revolution the home of Thomas
Nelson, Jr., patriot, soldier and statesman, who was
one of the signers of the Declaration of Indepen
dence and also Governor of Virginia—honors which
involved the sacrifice of his entire personal fortune

View from Main Road Showing Old Box Hedge

upon the altar of patriotism. Governor Nelson’s
home was used as the headquarters of Lord Corn
wallis during the siege of Yorktown which was

conducted by troops from all of the 13 original
states and by the French under Lafayette. The
scars which war left upon the Hall are not only
those received during the revolution, for in the civil
war Yorktown figured in McClellan’s peninsular
campaign against Johnson and Magruder, and later
in the war the Nelson house was used as a hospital
by the union army. At this period of its existence

circular holes were cut in the door panels to enable

the nurses to supervise the wards and traces of these

may be seen in some of these illustrations. Like
many other old southern homes York Hall fell into
semi-ruin and decay until it was purchased and

restored by Captain George P. Blow, whose home

it now is. The restoration has been carried out
with the utmost care to preserve the eighteenth

century character of the house; parts which it was

necessary to restore were studied from other parts
still in place and woodwork was worked by hand

to agree with that originally used. _
Although it was possessed of ample grounds the

original owner elected to place the Hall so that one

end should be close to the side street, with a small

forecourt in front of the house which formed the

principal approach from the main street. The
building itself is a solid, substantial pile of marked-ly

English lines, such as were favored by prosperous

citizens in Virginia, Maryland or lower Delaware,

of brick with keystones at the windows and quoins
at the corners cut from stone, a string course of
brick surrounding the house between the lower and

upper stories, and with a heavy dentiled cornice

around the house and up the gable slopes. The
brick used were probably brought as ballast from
the kilns of England or Holland and are larger than

modern brick—9 inches

long, 4% inches wide
and 2% inches thick, of
a dull, brownish red ap

proaching rose color, and
laid in Flemish bond.
The headers are of a

dark, dull blue glazed

brick with the red body
showing through the

glaze, and gray mortar
is used in joints }{ inch

wide. A smaller brick
of smoother texture and
laid with narrower joints
is used about doors and
windows and for the
brick pilasters at the
main entrance.

In its plan the house
adheres to the arrange
ment customary ill the
homes of substantial col
onists of the period; a
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' proportions of the wall divisions and the

wide hallway extends
through the house, giving
access to four square rooms
on each floor. The hall con
tains the stairway, planned
with two landings, which
was restored from a few re

maining balusters and a sec

tion of handrail, together
with the mortise holes in the
old treads. The importance
attached to a large central
hallway in the southern
colonies was undoubtedly
responsible for the compro
mise between plan and ele
vation. The house is not as
large as the first impression
of the illustration would lead
one to believe; its dimensions
are 56 feet across the front
and 40 feet deep. This is
due undoubtedly to the ex
tremely large scale employed
in the design. There is a consistency in the scale
throughout and the very happy relation of parts
produces a domestic efiect in spite of the boldness
of execution. The same vigorous handling is noted
in the interior, the first floor rooms are 12 feet high
and the windows, which are given vertical promi
nence by the use of pilasters or special panel
ingI are 7 feet high. The interior doors on
the other hand are only 7 feet high, which
tends to emphasize the largeness of scale.

Practically all of the rooms are paneled in
wood from floor to ceiling. The only excep
tion for a principal room is the second floor
hall where the paneling occurs only at the
ends, the side walls being of plaster. There
is a remarkable dignity about this old panel
ing and it can be ascribed to the pleasing

extreme simplicity of the mouldings. The
typical panel mould is a simple, fiat quarter
round made a part of the rails and stiles, and
the panels themselves have their edges
beveled to give them prominence. In the
dining room is found the only exception;
here the raised portion of the panel has a bead
surrounding it and the panel mould consists
of a smallovolo and bead. One detail worthy
of noticeis theentire absence of sharpexternal
angles; wherever such angles occur they are
finished with a bead. This is employed even
on the edges of pilasters and the effect is
particularly pleasing. Another individual
detail is the use of a heavy moulding re
sembling a label mould over some of the
windows and placed just below the room
cornice.

The interior trim of York Hall afiords an
interesting study of the colonial following of

Elliptical Forecourt at North Side of “ York Hall ”

‘iv J’

the Georgian style which prevailed in America.
Mouldings throughout were necessarily worked by
hand and show many departures from the strictly
accurate form to which we are accustomed; much

of the interest of this interior woodwork lies in the

slight changes at various points necessary to make

The Forecourt from the Guest Cottage

Showing the original planting now improved
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Main Elevation of “ York Hall ” after Restoration

the joinery more perfect. A moulding may change
in size and profile two or three times in encircling a
room. Several of the paneled rooms are arranged
with pilasters supporting the entablature and the
curiously fashioned capitals of the pilasters in the
dining room are said to have been made by slave
workmen from someone's meager description of the

Corinthian capitals of Christopher Wren or Inigo

Jones. This old dining room is of splendid propor
tions and dignity; it has a width of 22 feet, a depth
of 19 feet and height of 12 feet. The portrait of an
old English officer above the mantel helps create an

atmosphere in which one may almost feel the pres
ence of the Red Coats, and the hangings and furni
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First and Second Floor Plans, “ York Hall,” Yorktown, Va.



BRICK CORNICE

%
9

_

"jazz Jtze

MAIN CORNICE.

1
/4 ’j‘u[l Size 1

‘ 5
I

]-"/an I‘/>ro. PrlasterI
~

Q
t'

\

S O (I
)

D 3<1 -

\I ll /

BRI C K
WATER TABLE.

1
2

’7~ulL
Jtze

4 _ /.
_E/evczliozz -

~%"=/-'0 ~

2

/W ARCH ITRAVE

Ft

1
/2

’)/‘all
Size

EXTERIOR DETAILS o
f YORK HALL,YORl<TOWNA/A.

ll
December.19.)! TheArrIu'!1'r!uralFor-mu



216 THE ARCHITECTURAL FORUM December, 1921

The wood is Virginia pine and when

the paint was removed it was found

to have turned to a red tone resem

blingthatof rosewood or mahogany.
All interior woodwork was removed

and fumigated during the recon

struction and its present condition
' may be said to be as good as when

originally erected.
The several rooms have different color treat

ments; the dining room walls are in lavender and
old rose, the drawing room in yellow and white, the

study in black and red, and the various bedrooms
are blue-gray, green and blue and brown. To give
a description of these color efiects is not easy; they
are not obtained with pure color and the effect is

Exterior and Plan of Garage

ture reflect the color and splendor of the eighteenth
century. The chief thought of the original builders
was given to this room as is evidenced by the greater
elaboration in pilasters, cornice and mouldings.

Special reference should be made to the finish of
the interior walls. Examination of the old paneling
indicated a definite color scheme for each room, and
curiously enough the successive coats of paint‘
showed that the original color schemes had been
adhered to in previous periods of redecorating.

View of Guest Cottage Showing Its Relation to Main House and Its

Individual Garden Reconstructed from Old Growth on the Estate
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not so kaleidoscopic as the list just given
might suggest. They are toned colors,

purposely aged in appearance, and are
distributed in area in accordance with
structural divisions with only a slight
degree of difference as may be seen from
the accompanying black and white re
productions. The impression in passing
from one room to another is a difference
in general tone that adds interest’ to the
interior without being strikingly ap
parent.

A better impression of the effect may
be had from a description of the methods

employed. In the study, for instance,

the color scheme is black and red. The
wood was first given a slightly yellowish
ground with paint and over this black
and Chinese red in their respective posi
tions were wiped on and rubbed down,
the red being the secondary color and

applied to the bevel of panels and parts
of mouldings. All surfaces were then
stippled with a purple glaze and dusted.
This produced a very mellow and aged
effect, the wiping of color leaving the
recesses of mouldings and slight imper
fections in the wood darker in tone than
flat or round surfaces. The appearance
of the walls, however, is not in the least
“painty”; the colors are put on in thin
mediums and the wiping and rubbing
afford an opportunity of sensing the

II
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Gardener’s Cottage Modeled on Lines of Old Local Fishermen’s Cottages
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texture of the wood beneath the colored surface.
The yellow ground shows through the other colors,

harmonizing them with the black and gold marble
mantel facing.

The grounds of York Hall include a smaller
building once used as a schoolhouse and of an
earlier period than the main house, recalling in its
lines the early English cottage, and this has been

Two Guests Rooms in “ York Hall ”

fitted up as a guest house. Originally fronting upon
the road, its entrance has been changed so that it
now faces into the grounds about the Hall from
-which it is reached by a broad walk. The formal

garden has been restored and in its arrangement
and in the setting of the guest house the landscape
architect has used much of the old box which was

Living Room in Guest Cottage Decorated in Blue Green
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Window before Restoration

originally upon the grounds. The space at the
front of the main house,'enclosed by a great box

hedge, is now being developed to provide a small

garden. The entrance from the street is being
closed and a still pool arranged in the center of the

space to reflect the old doorway, the foliage and
the sky. One or two accessory or service buildings,
such as garage and chauffeur's cottage which are

necessary for present-day use, have been planned
in the spirit of the older fishermen’s cottages in the

neighborhood. Owing to the presence of streets on
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Details of Window and Trim in Drawing Room

three sides of the property these buildings have
been placed so that access to them and communi
cation with the main house is had by the streets;

this avoids a driveway put through the property.
An interesting economy in construction is noted

in the stable where 4-in. walls of brick are, used
between piers carrying the framing.

Complete in its appointments and consistent in
its arrangement, York Hall is an unusual example
of a historic estate which is in no sense a museum
but, asin the eighteenth century,an American home.

View of Stable from Entrance Court
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Practical Points in Hot l Planning

By DANIEL P. RITCHEY
Specialirt in Hotel Planning and Management

HIS is the third of a series of special articles written by
members of the Consultation Committee of THE ARCHI

TECTURAL FORUM. Mr. Ritchey is the committee member on
Hotel Planning and Equipment. Educated as an architect
and engineer, he early became interested in the hotel field.
He has acted as consultant in the designing and equipment of
many hotels and as owner or manager has been in direct
charge of the operation of many others in this country. He
has also acted as special adviser and as an expert in legal cases

involving
direct knowledge of hotel operation problems. He

is, there ore, particularly well fitted to discuss the subject of
this article. Obviously all subjects pertaining to hotel design
cannot be discussed within the limits of one article, and Mr.
Ritchey will accordingly answer questions on any points not
touched upon here.—THE EDITOR.

A
RCHITECTS who have been called upon to
solve the problem of planning modern ho

tels realize fully that this is one of the most

complex building operations which confronts the

profession today. A modern hotel presents in effect

a housing problem which is complicated by the

transitory nature of its tenancy, wherein the

maximum of comfort, convenience and economy is

demanded for the short period during which the

individual tenant occupies the premises. Hotel
planning, unlike any other problem of residential
construction, calls for design and equipment to

meet the varying demands of the traveling public.
It can be built around no individual need but must

meet the requirements of every one of the general
class of persons who may be expected as guests.
In addition to this and equally affecting design, the

hotel must be a paying business machine, because

it is not built as a speculative venture but as an
investment, providing generous returns to stock
holders.

Several general developments have taken place
within recent years which directly affect the design
of the average hotel ; of these, prohibition is the most

obvious. In years past the hotel owner depended
to a great extent on the returns from the bar busi

ness to offset a large proportion of his maintenance

costs. In many cases the bar returns represented
the actual net profit of the business. As evidence of

this condition may be noted the recent statement

by Mr. Statler that the investment in the Penn
sylvania Hotel would have been reduced two or

three million dollars if it had been known that
prohibition was to become effective. This means

that there would have been a definite cutting down

of space allowed to bar rooms, grills and sections of
the hotel devoted to public entertainment. Natu
rally, the hotel owner has been forced to seek other
channels of revenue to assist in meeting his over

head costs. We find, therefore, that the average
hotel problem involves the question of maximum
returns from room rentals, the operation of the

restaurant on a paying basis, and the development
of all possible additional channels of revenue, such
as store rentals and returns from concessions.

The position of the main floor with respect

to street grade is an important consideration
from the operating standpoint, particularly today
with the store problem so prominent a feature.

Wherever possible the entrance should be on the

street level. It is an established fact that hotel

guests do not like to climb stairs, and I have noted

many instances where the provision of stairs lead

ing up to a lobby has acted detrimentally to the

success of the hotel. \Ve may note here that in
many of the large hotels the main floors have been

remodeled to provide unusually good store facilities,
such as in the remodeling of the Hotel Astor in
New York, where an unusually clever scheme has

been adopted to overcome what at first might
appear to be unfavorable floor levels. The addi
tional space for these stores, which will yield a

revenue of $200,000 a year, was obtained by in
serting what amounts to a new floor between the

old first and second floors, with a plan practically
identical with the former first floor plan. The level

of the former lobby was about three feet above the

grade and the new floor for the stores was put in at
grade level; to gain the necessary height of ten feet,

about seven feet was taken out of the height of the

dining rooms on each end of the building, and
similarly three feet was taken out of the height of
the grill room in the basement by means of a re

arrangement of ventilating ducts formerly occu

pying this space. A new arrangement of the

stairs leading to the old mezzanine floor was

made so that large landings were created on the
new level of the dining rooms, and additional stairs
were installed to give access to these landings from
two directions. Below these landings octagonal
shaped store lobbies were created with a display
window arranged for each of the shops. This gives
each of the stores display both on the street and in

the hotel lobby. To preserve the dignity of the

hotel facade the show windows do not project; they
are framed in heavy stone architraves and display
signs are limited to recessed panels over the windows
which are lighted at night.

Before entering upon the discussion of definite
points in connection with hotel design and equip
ment, it is important that we establish two premises.
The first of these is the somewhat startling fact
that architects to some degree are responsible for
many hotel failures; and second, that the first and
most important practical point. is the importance
of working in co-operation with the prospective
manager of the hotel during the planning period.

The outstanding features of poor planning which
are noticeable in practically any hotel may involve
some of these points:

1. Too much space allowed for public use,

providing no direct financial return.
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2. A poor arrangement of service features,

particularly with respect to restaurant ser
vice, which adds greatly to cost of operation.

3. Waste of space in the design and arrangement
of bedrooms and halls.

4. Too great an investment
equipment.

5. The use of poor mechanical equipment and
interior finish, which results in rapid deterio

ration and high replacement cost.

These and other features which will be discussed

later represent the defects in planning which are

primarily the fault of the architect. The important
question, therefore, is Why have there been so many

errors madein hotel planning? To my mind the

answer is to be found in the failure of the architect
to work in close touch with a practical hotel

manager. I believe that the public generally expects

too much from the architect; he is expected to

know all the details of hotel operation and the

operation of other types of buildings, and to

thoroughly digest the client's business require

ments which must be met in designing a building.
To be familiar with all the details of the modern

complex building operation would require a super

man or an unusually large organization which the

average architect cannot be expected to maintain,
as the demand is not steady or in any way to be

measured. Consequently, in my opinion, the

function of the architect today is to thoroughly
understand his business which is that of building
design and construction and to bring into contact
with his problem on its special phases thosewhose
specialized knowledge must make for the success

of the project in hand. The man upon

whom the making or breaking of a hotel

venture depends almost entirely is the

manager. Therefore, to design a hotel

without meeting the practical require

ments of the manager constitutes a seri

ous error and one which may doom the

project to failure even before the books

are open for registration.

in mechanical

Selecting the Hotel Site

In selecting the site it is important
that it be as near the railroad station as

possible. This has always proved to be a

more successful location than a distant
site, because it represents a saving on

baggage transportation and taxi fare and

also provides easy
accessibility to de

parting trains when

the guest is leaving.

The hotel should

also be located close

to or in the retail

and general business

section of the city in
order to provide con

venience for guests
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and a practical location for traveling salesmen and
business men. In any event, the hotel should belo
cated at a point were retail stores can be incorporated
in the design. It is better to pay a higher price for
the land if necessary in order that this can be done.

A new maxim in the hotel business is that store
rentals must carry the total cost of the main floor.

Too much stress cannot be placed upon the
importance of the preliminary detailed analysis as
to the purpose of the hotel and its relation to the
needs, not only of the traveling public, but of the
community which it serves. Since the coming of
prohibition, hotel owners are not particularly
anxious to have banquet work or to provide general
convention or meeting space. There is not a suFfi

cient return from this activity toinvite the necessary
additional investment. It is not considered wise, as
a general rule, to attempt to include in a hotel space
for community activities of any nature, although
some elastic scheme for co-operation with an ad
joining building which may be designed in con
nection with the hotel is desirable.

In this connection we may note the Hotel Du
Pont at Wilmington. This is an unusually inter
esting structure in that an entire block is built up,
one-half as a hotel and one-half as an ofiice build
ing. In designing these two structures, however,

the same floor levels were established and hall lines
were connected, so that either building could ex

pand into the other, depending upon the demand.
As it happens, this hotel has been quite successful,

and by cutting through the party walls a consider
able amount of the office space of the adjoining
building has been taken for use as hotel rooms.
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Portion of Second Floor Plan Showing
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Hotel Galves, Galveston, Texas
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'possible from the main en

Laying Out the Main Floor

In view of facts already outlined in preceding

paragraphs, it becomes evident that one of the

important problems in hotel design is the layout of
the main floor. The more important objectives in
designing this layout are:

1. Convenient entrance for guests and easy
access to registration desk.

2. Concentration of registry
and room service departments.

3. Minimizing of public space.

4. Provision of maximum store

and concession (income) space.

5. Practical arrangement of
mezzanine and restaurant
features.

In the average hotel there

should be one main entrance'
which is directly in view of the

registry desk. It is important
also to introduce a side or private entrance at some

point for women and residents of the hotel who do

not wish to pass in and out through the main

entrance and lobby. The elevators should be

concentrated at one or two points directly in view

of the room service department, so that incoming

and departing guests will be easily under observa

tion. The service entrance

should be placed as far as

trance and should be out of
sight, on a side street or an

alley if at all possible. This
question of the service en

trance is one which as a rule is

not thoroughly analyzed. VVe

may note, for example, one

large hotel in New York
where for some reason the

service entrance was placed

on the chief thoroughfare and

the main entrance on the side street, probably
through a misconception which did not take into
consideration many features involved in the use

of the service entrance, such as the delivery of
unwieldy packages and the handling of deliveries of
all kinds. In addition to the main lobby and the

guests’ service department, the balance of the main

floor should consist of space given over to stores and

concessions. Income may be derived from a space

in the main floor of the hotel, first by the provision
of stores, preferably having show windows on the

street and in the lobby and from space for con

cessions such as cigar and news stands and space

for the sale of flowers, theater tickets and similar
wares. The use of any section of the main floor for
a restaurant will as a rule prove a poor investment.

The mezzanine idea has now been developed and

perfected to a point where such features as lounge,

writing room, grills and even kitchens can be placed

on mezzanine floors. The plan can be so arranged

that the front section of the mezzanine can be used

Two-room Unit with Interior Bath
rooms and Minimum Entry

Two-room Unit with Exterior Bathrooms Reduced
in Area by Interlocking Partition

for a lounge or restaurant, giving street exposure

without the overhead cost of using street level

frontage which should be used for stores. The
arrangement of lounge, writing rooms and similar
features on the mezzanine has a tendency to dis

courage the use of these rooms by the general

public. The mezzanine thus becomes the center of
general activity and avoids the confusion usual on

the main lobby floor, a feature

which is noticeable in many of the

larger hotels and interferes con

siderably with incoming and out
going guests. The placing of the

kitchen and restaurant on the

mezzanine floor has the advan

tage of providing rapid access from

one to the other and avoids the

necessity of elevators and stairs

which must be used by waiters.
This feature is particularly im

portant today when women are

being employed more extensively than ever before
in restaurant and kitchen service. It is also found

that by the concentration of kitchen and restaurant
features, much better and quicker service can be

provided for patrons and a reduction in the equip
ment of the kitchen results from arrangement of

such quick service features.

Importance of Good

Interior Construction

At this point it may be well
to give brief consideration to
the question of the interior
construction, decoration and
furnishing. An architect who
is somewhat of a philosopher
recently said to me, “Doesn't
it seem strange to you that
today we build our exteriors
to last a hundred years or
more, when the interiors are

constructed for a life of but 15 or 20 years?" This
remark is particularly apropos of the average hotel.
One of the greatest annoyances of the hotel man
ager is replacement cost, and in many instances
this replacement cost comes within a short period
after the hotel is constructed and is due to the use
of inferior qualities of trim, decoration and every
thing else along the line, including mechanical
equipment. The best available interior trim should
be used and the best possible plastering should be
secured. Poor plaster has been the bane of hotel
men. Not only has it resulted in high replacement
cost but in many cases the use of cheap plaster has
destroyed one layer after another of wall paper
through discoloration. The use of wall paper as
opposed to painted surfaces, for the guest rooms,
has for many years been a bone of contention
among hotel men. Both methods have distinct
advantages, the painted surface being sanitary and
subject to practical treatment. On the other hand,
a well chosen design in wall paper has a certain value
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FirstFloorPlan

J. E. O. Pridmore,Architect

in furnishing hotel rooms, the best of which are
bare enough. On the matter of renewal, it has been
my experience that both surface treatments require
renewal at equal intervals.

The general question of furnishing and decorat

ing is one which is more and more coming under the
control of the architect. I find that in many in

stances special lobby furniture is designed by
architects and furnishing and decoration contracts
for hotels are often being handled upon a contract
basis from general designs developed by the archi
tects. I believe this is a very satisfactory arrange
ment as it is possible for the architect to provide a
harmonious, finished result for the interiors of the
mair1 rooms of a hotel by maintaining direct control
of furnishing and decoration. Naturally, there is a

tendency toward simplicity, and the average hotel
today represents a much higher order of taste in

furnishing than ever before. WVhile it is not true
that room sizes are determined entirely by fur
nishing, it is true that one of the first activities in

SecondFloorPlan

Victory Theater and Sonntag Hotel, Evansville, Ind.

designing a hotel is to work
out the practical furnishing
of the average room, not only
as to the pieces which will
be installed and the size of

these pieces, but as to their

actual locations in the
rooms, because this will to
a certain extent determine
the placing of the lighting
fixtures and the arrange
ment of fenestration.

The Arrangement of
Service Features

There is practically no

limit to the detailed dis

cussion which might be

developed upon this sub

ject. For the purpose of

this article, however, it is

possible only to point out a
few definite features. We
have already made mention
of the importance of having
the kitchen on the same

floor level as the rooms in

which restaurant service is
_

intended. During the past
few years great progress has

been made in the matter of

kitchen equipment; the prob
lem of help has rendered it

necessary to utilize every

possible labor-saving device,

and the cost of building has

made it imperative to limit
the space used for kitchen
and service purposes. In
regard to kitchen equipment,
architects will naturally seek

the advice of experts. There are several large or

ganizations which specialize in this type of work
and have developed kitchen layouts on a scientific

basis.
It is remarkable how many miles of walking may

be saved in a comparatively small but well planned
kitchen today. In connection with this article
there are presented two illustrations taken from the
plans of the Hotel Galves at Galveston, Texas. The
arrangement of the kitchen in this hotel is designed
to save as much space and labor as possible where

extensive service is required. A study of this plan
will show various features well recommended. It
will be noted that the heat of the oven and stack is

centralized; that the scullery is placed in a position
of convenience to give efiicient service, and that the
department of cold foods and hot beverages such
as cofi'ee, tea, etc., is convenient to the entrance so
that the waiters may pick up anything required in
this line without interfering with the order service
division. It is difficult to show the entire main
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floor, plan of this hotel at adequate scale because of
its size, but the accompanying portion shows the
method of providing entrances and in centralizing
the guests‘ service features, including registration,
cashier, manager's office, bellboys and a checking

room which serves both as a general check room and
for the dining room. It will be noted that guests

approaching the elevators or entrances are within
sight of the desk. The service section of this build
ing is concentrated in one corner, with the kitchen
service room and the main dining room close to

gether. On the next floor and directly above this

section will be found the children's dining room,

officers’ dining room and sleeping quarters for
employes. A row of bedrooms for servants will be

noted as entirely hidden by a wall along the cor

ridors against which the lockers have been installed.
The passageway to these bedrooms leads past the

housekeeper's office so that a check can be easily

kept. The location of the servants’ quarters at this

point was made to form a screen to the service

entrance directly below, and no guest room over

looks this entrance at a point low enough for it to
be annoying.

Naturally, the service features should occupy the

least valuable space in the hotel and should be

screened as far as possible. All disagreeable features
of service should be grouped at one remote point.
One important hotel in New York has its coal chute
directly in front of the main entrance so that in

coming coal and outgoing ashes are almost always
in sight of arriving guests and also interfere with
traffic at that point. Many other instances might
be given of bad results caused by lack of study.

The Practical Layout of a Room Floor

The average practical size of a hotel room is
10 x 14 and the width of corridors 7 feet, although
6 feet is acceptable. The problem is to obtain the

maximum of light and ventilation and to utilize
every square foot. This immediately involves the

question of the location of baths, as it is assumed
that each room will have a bath. On the location of
baths hotel men differ considerably. My own

experience leads me to view the outside bath

favorably. In the typical layout with inside baths it
is necessary to give up a certain amount of space to

a small entrance hall in each room. This space has

no practical value as it is never used except to pass
in or out of the room. It represents a considerable
portion of the total floor space, however, and bears
its quota of overhead cost in cleaning and main
tenance, and as a rule it must be lighted. The
inside bath requires constant lighting while in use,

and as a matter of fact lights are usually left turned
on and burn most of the day, so that there is not
only a consumption of electric current but the
heat generated in this way which is not negligible.
Guests invariably prefer the outside bathroom in

which daylight is available and ventilation seems
better. Two room plans are shown herewith which
indicate economical layouts, one with outside bath

and the other with inside bath. The outside scheme

is worked out by an interlocking design which
minimizes the space occupied and permits a square

room and better placing of furniture. This arrange

ment allows ample closet space in each room,which
is highly important. Many hotels have been built
with little or no closet space and this has always
proven an objectionable feature and one on which

many complaints are made by guests.

Mechanical Equipment

The mechanical equipment of a hotel building is

of the utmost importance and in most cases entails

employment of engineering service to make certain
that layouts are correct and that the equipment
selected is dependable. As said already elevators
should be placed within the sight of the desk. The
location of elevator and stair shafts should be care

fully studied in order that the noise of this service

shall interfere with the quiet of as few rooms as

possible. In one exclusive hotel in New York there
were seven elevators installed, located in seven
different points throughout the building. Each of
these elevators passes a room on each side at each
floor and each trip of each elevator disturbs to a

greater or less extent the occupants of these rooms.
To make this condition worse, the elevator installa
tion is of the type in which cables pass over to
shafts on the other side of the building and the
noise of the cables in these shafts disturbs another
quota of rooms. This installation has been very
detrimental to the business of the hotel, as guests
insist on avoiding occupancy of these rooms wher
ever possible or complain strenuously because of the
noise. To a lesser extent this condition is to be
found in many hotels, and it is a feature which is
worthy of careful study on the part of the architect.

The plumbing installation is the most particular
part of hotel design. Attempts to conserve expendi
ture by the use of inferior plumbing have resulted
in high replacement costs in many hotels. Pipes
buried in walls form a constant menace, rusting out
within 15 or 20 years. It is a common experience
and a great problem for many hotel men. All
plumbing should be accessible in shafts and in some
locations it is not particularly objectionable to have
exposed plumbing on the ceiling as the parts can be
nickeled and are made easily accessible. Itis there
fore apparent that the first investment in the best
available plumbing installation is wise and will be
repaid many times as the building grows older.

Unfortunately, in many instances engineers
called in to give special advice on mechanical
installation are inclined to overdo and to provide too
many precautions. For instance, I believe that a
reserve installation for heating or hot waterwhich is
provided against breakdown service is unnecessary,
although it is often specified. In the average city
the replacement of parts is simple because of the
development of standardization. The excess machin
ery provided in a reserve installation not only adds
to the original cost but adds materially to the cost
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of upkeep. It is also noted that at times the oper
ating engineer who has any tendency toward
neglect will depend upon the reserve system and
he will allow trifles to develop into large repairs
because there is no danger of delay or interruption
of service. There is also a tendecy to utilize both
systems in alternating times so that there is prac
tically a double cost of maintenance. These facts
apply to the power and lighting plants, and the hot
water heating system and refrigeration systems.

The question of the isolated plant as opposed to
central power station service is one which must be
determined in accordance with local conditions
and usually is decided by the cost of power.

In writing this article, I have been constantly
confronted by the temptation to go into detail much
farther than either time or editorial space would
allow. Naturally, there are many questions in
which many architects are interested which have not
been touched upon, but an attempt has been made
to indicate some of the evident practical points
which from time to time I have found were over
looked in hotels which I have analyzed.

The results of several such analyses, even before

H60!!!Imcu.inn.

the advent of prohibition, indicate faulty planning
as an important element in hotel failures, and a

serious handicap in others. While architects may

not with full justice be charged with all planning
defects. because oftentimes the owners are lax in

presenting the requirements of management and

operation, the result, nevertheless, is linked up with
the architect's reputation, and he should exercise a

professional interest to ensure that he is furnished

with all necessary data that will affect the plan.

In general and as a concluding thought it may

be said that aside from aesthetic features, hotel

design today is essentially a matter of common
sense study of the requirements of the business.

Not long ago a great railroad engineer said that
engineering is 90 per cent common sense and that a
man who possessed common sense is 90 per cent an

engineer. This statement applies equally well to

the question of hotel design. Architects who under

take hotel projects must realize the complexity and
the responsibility involved, and they must be ready
to undertake a comprehensive survey of the many
available materials, devices and items of equipment
which are offered in this field today.
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Systems for Building Heating and Domestic Hot
Water Supply

By JAMES A. MCHOLLAN, Vice-president,

‘The R. P. Bolton Company,ConsultingEngineer:

matters of interest to architects in the selection

and installation of systems for heating and for

domestic hot water supply in modern structures.

Investment and operating costs are also considered

with special attention to the progress which is being

made in the use of gas for providing power for these

services.

INFORMATION

is presented in this article upon

Installation Costs of Heating Systems

It is always of interest to review current costs of
installing heating equipment and this schedule,

obtained from actual contracts recently awarded,

may be of interest in preliminary estimates of the

cost of proposed work:
Cost of complete
system,boilers,

Type of Total Number of piping, valves, Type
building radiation radiators covering,etc., per of

installed sq. ft. of radia- system
tion installed

Apartment 9,100 342 $2.48 Vacuum
Residence 2,500 45 2.48 Hot water
Apartment 7,000 250 2.10 ()ne~pipc

steam
Institution 4,879 173 2.04 One-pipe

steam

/7
0

0
/.

‘

SELECTION OF STEAM HEATING SYsTEMs—The
two-pipe vacuum or vapor heating system costs
about 10% more than a two-pipe and about 20%
more than a one-pipe gravity steam system. The
improved operation obtained with the vacuum
apparatus justifies the extra investment and an
architect need not hesitate in adopting this type,
notwithstanding the higher first cost. It is more
economical in operation; circulation of steam is

obtained in less time with lower steam pressure, and
the heating results are invariably more positive and
satisfactory. If the funds available for the con
struction of a building preclude the extra invest
ment for the vacuum system, the one-pipe gravity
return is the type to install. The two-pipe gravity
system should not be considered. It is almost as
expensive as the two-pipe vacuum or vapor systems
and is no better in operation than the cheaper one
pipe arrangement. The piping layout fora vacuum
plant may not differ from that for steam, but
devices for eliminating the air in the system are
the addition that allows the proper passage of
vapor at lowest pressures.
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HoT WATER SYsTEMs—These systems usually
cost about 20% more than a vacuum or vapor
system, but it is now becoming known that the fuel
used in operation is much less than for steam heated
radiators. Experiments conducted in a number of
buildings equipped with hot water radiators show
a saving of about 25% in fuel as compared with
buildings of equal size having steam heated radia
tors. Figures showing the amount of gas used in
several steam and hot water installations will be
presented later which show a decided saving in fuel
in favor of the hot water systems. With regard to
the advantages claimed for hot water heated ra
diators, of flexibility of temperature control, even
temperature in moderate weather and the more
agreeable heating effect obtained with tempera
tures of less than 2000 in the radiators, the writer's
opinion is that a well designed vapor system will
provide equally satisfactory service. The greater
fuel economy obtained, however, is a matter of
great interest. The larger manufacturers of heating
boilers are conducting tests in this direction and
the engineering departments of several gas-supply
companies, whose interest lies in increasing the use

of gas for heating and demonstrating lower costs
for heating by gas as compared with coal, have
already confirmed this saving of 25% in fuel by the
use of gas.

CHIMNEYS—The size of chimney in a new build

ing is a question which arises when preliminary
sketches are made. If shown too large or too small,
an error in size is apt to invite criticism. Here is a

rule which is not difficult to apply and it may aid
architects in arriving at approximate chimney
sizes. The exact diameter should of course be
checked by a heating engineer before final plans are
prepared:

(a) Multiply volume of building in
cu. ft. by .005

(b) Multiply area of exposed wall
in sq. ft. by .07

(c) Multiply area of glass in sq.
ft. by .3

(a) + (b) + (c) = “x"

Chimney Height
50 ft. 60 ft. 75 ft. 100ft. 125ft. 150ft.

“x" Diam.in. Dia.m.ln. Diam.in. Diam.in. Diam.in. Diam.in.
or square or squareor squareor square or squareor square

6,000 25' 23' 22' 21'
8,000 27' 26' 25' 24'

10,000 29' 28' 27' 26'
15,000 36' 35' 33' 31'
20,000 42' 39' 36'
25,000 42' 39' 39'
30,000 45' 42' 42' 39'
40,000 48' 48' 42'
50,000 54' 54' 48'
60,000 , 60' 54' 54'
70.000 66' 60' 60'

COAL STORAGE SPACES IN LARGE BUILDINGS——

A question of importance is the size of bunkers
which should be allowed for the storage of coal.
The writer appreciates the difiiculties of an archi
tect in apportioning basement and sub-basement
spaces in the plans of a new structure, but coal is an
essential commodity in operation and day-to-day

delivery in retail quantities not only increases the

cost of the coal but uncertainty as to its arrival
causes undue anxiety in severe weather. Fifteen

days’ storage for winter rate of consumption is

the minimum which should be allowed. Thirty days’
is better, and if any unused spaces are available in

the basement, a connecting doorway or passageway
should be constructed so that such space may be

used as a reserve bunker if desired. This tabulation
shows the maximum coal consumption in cold

weather for large buildings, with the storage space
recommended.

Maximum amount of coal used Coal storage
Type of per day in coldest weather per spacefor 15
building 1,000,000cu. ft. of volume days’ reserve

Supplyper
1,000,000cu. ft.

of volume
Ofiice 4 tons 4,500cu. ft.
Manufacturing 5 tons 5,200cu. ft.
Apartment 6 tons 6,700cu. ft.
Hotel 7 tons 7,800cu. ft.

BUILDING HEATING BY GAS-FIRED BoII.ERs—
It is of great interest to consider the progress which
has been made in the use of gas for operating heating
boilers. For residences, office buildings, factories

and public buildings of moderate size, the use of gas
under properly designed boilers may effect sub
stantial economy over coal when the expenses of
attendant labor and ash-removal with the coal
fired boiler are considered.

One of the best known and largest manufacturers
of heating apparatus has just placed on the market
a gas-fired boiler which is designed to operate at an

efliciency under working conditions of practically
90%. This unit is automatically operated, the

burning of gas being regulated by the steam pres
sure or the water temperature, depending on the

type of system in use. A secondary, or master,
control of gas supply is provided by means of a

thermostat placed at a selected point in the build
ing, by which the gas supply can be turned on at a
predetermined hour in the morning and turned off
in the afternoon or evening. When steam is not
being taken from the boiler, a pilot light is burned
which consumes not more than 4 cu. ft. of gas per
hour. With gas at $1.25 per 1,000 cu. ft. the oper
ating expense of the pilot light is % cent per hour
when the boiler is not in active operation.

It will be understood of course that in referring to
heating by gas no reference is intended to individ
ual radiators heated by gas since these are seldom
used in any permanent building. The chief use of
gas is in the operation of heating systems by means
of boilers, properly designed to use gas as a fuel and
employing the same type of radiators, piping con
trol and valves now in common use with steam and
hot water heating apparatus.

CosT or HEATING BY GAS — These figures shoW
the quantities of gas used per heating season for
various buildings. The cost of operation by gas may
easily be computed for any installation from the
price charged by the gas supply companies accord
ing to locality:
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Sq. ft. Cu. ft. of
Type of of Type of Total gas gas per sq.
building‘ radiation system used ft. of

installed cu. ft. radiation
Residence 985 Steam 840,205 853
Loft building 1,268 Steam 868,900 685
Loft building 1,264 Steam 766,000 606
Residence 777 Hot water 312,000 403
Residence 840 Hot water 342,720 408' Buildings locatedin New York

I-Ior WATER SUPPLY FOR DOMESTIC SERVICE—
The apparatus used for heating water for domestic
service in buildings consists of heating and storage
tanks, boilers and the necessary supply, return and
circulating systems of piping. Before presenting
figures showing how to estimate for the use of hot
water in new buildings, the writer wishes to draw
attention to the defects in operation which result
from corrosion and incrustation of hot water piping.
The physical life of this part of hot water installa
tions is seldom more than seven years, and in many
buildings it has been necessary to commence the
replacement of piping within this period. As most
of these pipes are concealed, the replacement is
always an expensive and diflicult undertaking.
Such a weak point in building construction deserves
serious attention.

The corroding processes are caused by free dis
solved oxygen in the system which enters with the
make up water as it is drawn from the street water
mains or other outside sources of supply. If this
oxygen is eliminated the corroding processes are
arrested and the same length of physical life may
then be expected as in other materials used in con
struction of a building. Devices are now manu
factured which effectively remove the oxygen by
de-activating or de-aerating the water and these
should be included in specifications and plans of
new hot water supply systems. Everyone who has
been concerned in the operation of buildings will
realize the importance of thus arresting corrosion
and in this way guarding against failure of the hot
water piping within a few years of installation.

Usaoes OF HOT WATER—In deciding the sizes of
heating and storage tanks, the factor which must

be taken into account is the maximum hourly usage
of hot water. These figures may be used in estimat
ing the maximum rate of hot water usage in several
classes of buildings:

Type of building Maximum hot waterused
per hour per hot water

fixture
Apartment...... .. .. .. .. .. 3.0galIons
Hotel... .. 6.0 “

Office. .. .. 2.0 “

Manufactur 4.0 “

\Vith the total number of hot water fixtures
known, the maximum amount of water which has

to be heated in one hour can be determined. The
foregoing rates of hot water usage should be used

with judgment and unless one is experienced in this
work it is well to tabulate the different kinds of hot
water fixtures in the building being figured, the
number of rooms and occupants, the location of the
building, the character of occupancy and the class
of service, and have the estimate checked by one
or other of the manufacturers of hot water storage
tanks.

Errrcrencv or Hor WATER SUPPLY SYSTEMS—
Diagram I shows a test of a hot water supply sys
tem in a large office building. During the test pe

riod of 24 hours, there were delivered to the system
65,100 lbs. in the form of “make up" or cold water.
This amount was supplied under automatic regula
tion and represents the consumption of hot water in
the building. The steam condensed in the heating
coils of the storage tanks for the same period
amounted to 9,668 lbs., which included the heat
expended in circulation and insulation losses.

The-steam required to heat the make up water
was approximately 6,320 lbs., leaving a balance of
3,348 lbs. chargeable to the standing losses of the
apparatus. Substituting these figures in percentage
ratios, the efficiency of the equipment appears to be
about 65%. This may be accepted as representa
tive of the typical conditions existing in such build
ings, as the installation under consideration is of a
workmanlike character and was operated during
the observations under excellent fireroom conditions.
In view of the lowered efficiency due to circulation
and insulation losses, it is important that the highest
grades of pipe covering and tank insulation be
provided in such systems.

GAS FOR Hor WATER SUPPLY—A test of the cost
of gas heating in a 14-story office and printing
building showed that 1% cu. ft. of gas were used
per gallon of water heated. This building is
equipped with 284 fixtures and the usage of hot
water per day is 12,000 gallons.

Operating efficiencies as high as 80% have been
obtained in hot water supply systems equipped
with gas-fired units in buildings even of large size.
Gas is rapidly replacing the use of coal-fired boilers
for this service even in the largest buildings. A
practical combination where coal-fired boilers are
used for building heating is to have these boilers
also supply steam for hot water supply during the
heating season and in -summer to operate the hot
water service by means of a gas-fired boiler. This
is always productive of economy as the heating
boilers can be shut down in summer; no labor is
employed and no ashes accumulate for removal.

Nora. In the January issue of THE Fonuu Mr. McHollan
will continue the discussion of hot water and its usage and
also the determining factors in selecting an efficient system.

— The Editor.



Steel Design for Buildings
PART V. THE GENERAL ARRANGEMENT AND DESIGN OF A BUILDING

By CHARLES L. SHEDD, C.E.

engineer is first called upon to consult with the
architect as to the arrangement of the columns.

It is best that these should be spaced as regularly
as possible and rather less than 20 feet, center to
center. The architectural design of the lower floors
often limits this arrangement and it is best to have

as many columns as possible continuous from the

foundation to the roof. When columns are cut off

at one of the lower levels the load must be trans
ferred by girders to other columns which can extend

through the lower stories, and this sort of construc

tion is expensive. besides making the building as a
whole less rigid and more subject to vibration from

the wind or other causes.

‘It is not necessary that the columns line up with
each other in both directions, but if they can be so
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arranged without inconvenience much better re

sults may be obtained. It is however highly de
sirable that they line up in at least one direction.
When they line up only in one direction the girder
beams should extend between the columns along
these lines and the floor beams or other floor con
struction, such as a combination floor, extend cross
wise in the opposite direction. It is not necessary
that there be a cross beam on each column center
in the opposite direction although this adds to
the rigidity of the building. Usually floor beams
spaced 5

’ or 6
' on centers will be near enough to

any column to brace it sidewise, any lateral stress
being carried to the floor beam by the resistance
to bending sidewise exerted by the girder beams.
When a combination or other long span construc
tion requiring no floor beams is used, small ties or
bracing beams should be placed in the opposite
direction to the girder beams on the column centers.

A 6" beam is about the smallest desirable size for
this purpose. Very little if any stiffness is added
to the column by the angles which tie the building
together for erection purposes because they in
themselves offer slight resistance to bending.
The connections to the column also are less likely

to be stiff enough to resist the bending which they

may be called upon to withstand.
When the columns are spaced opposite each

other in each direction and floor beams are used it

is best to make a design for a typical bay with the

girder beams in one direction and another for those

in the opposite direction, and compare the weights

of the steel required to obtain the most economical

design. This weight can be best obtained as so

many pounds per square foot. Divide the weight

of the floor beams per lineal foot by their spacing

on centers and treat the girder beams,in the same

way, adding these two amounts together to get the

total weight per square foot. This of course does

not consider connections or tie rods but these may

be disregarded in the comparison without changing

the result obtained.

Having determined on the arrangement of the

beams it next becomes important to determine

which way the columns shall be turned. Plate and

angle or H column sections are used to illustrate
this in Fig. 1

, but the analysis would be the same

if plate and channel columns were used. The col

umn is weakest about the axis parallel to the web

and if this were the only consideration we would
place the columns with their webs parallel to the

floor beams in the opposite direction from that
shown in the illustration, as the girder beams are

deeper than the floor beams as a rule and would
brace the column better. This difference in depth

is, however, small in relation to the story height and

other and more important considerations actually
determine which way the columns should be turned.

These considerations are the design of the detail

where the beams connect to the columns and

facility in erecting the structure. Where double

beams, as for example the two 15” Is 60# shown in

Fig. 1
,

frame into the column forming the girder

beam it is usually much easier to connect them to

the column properly if they frame into the flange

side of the column than otherwise. The girder

beams, too, are heavier than the floor beams and in

swinging them into place it is-much easier to have

them frame into the flange sides of the columns

leaving the lighter floor beams to be framed into
the web. It sometimes happens, when the columns

are small such as 8" webs, that the flange of a large

girder beam, especially the Bethlehem shapes,

could not be framed into the web of the column

without notching the flanges; such a method means

of course added expense and in addition allows less

space to work in during erection.
With the exterior column another problem is

encountered. Besides turning the column one way

or the other, we have to locate the spandrel beams

both horizontally and vertically. The column is

placed back from the face of the wall some little

230
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distance to allow sufficient covering for fire- and

weather-proofing and the beams must be located
as far out as practical to carry the wall itself

properly. Both the beams and the columns, then,

must be located horizontally independent of each
other and their resultant positions bear little or no
definite relation the one to the other. Vertically,
the spandrel beams are dependent for their location

on the limitations of the proper design of the con

nections to the columns. On the side of the building
parallel to the floor beams the spandrel could be

dropped to come just above the windows if it were

not for the connections to the column. If the
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Fig. 2

beams were dropped to this position a channel
would have to be placed just inside the wall at the
floor level to carry the floor load. These channels
would then come quite near to the spandrels in
elevation and would interfere with each other in
making the connections as well as reducing the
rigidity and strength. The top of the spandrels
would come at about the same level as the bottoms
of the channels carrying the floors. On the side of
the building parallel to the girder beams the floor
beams would come in above the spandrels making
awkward beam to beam connections. In any case,

more material would be used especially where the
floor beams were parallel to the spandrels. It is

always a safe rule to assume that when a load is to
be carried it is economical to carry it by as few
beams as possible. It is therefore desirable that
the spandrels be placed as nearly flush on bottom
with the floor beams as practicable after considering
in conjunction with the steel the detail of any
stone cornices or other structural feature. With
the increased use of artificial stone it is much easier
than formerly with natural stone to so shape the
pieces as to adapt them to the requirements of the
steel. Angles can be placed on the outside of the
spandrels to fit in the joints of the stone and by
balancing the masonry to allow little or no work
for the rods which are used to tie the stones in place.
An I beam and channel, where the channel is placed
on the outside with its flanges turned in toward the

I beam, forms a convenient design for most spandrel
sections. By turning the channel in this way it is

possible to place separators between the webs
which will cause them to share the duty of carrying
the loads from the walls and floor. By placing the
spandrels at the same level as the floor beams a little
masonry is left over the windows below which must
be carried in some other way. This can be done

by a few loose lintel angles extending over and
resting about 6" on the masonry on either side of
the window.

In Fig. 2 is shown an exterior column with span
drels and floor beams. The column is turned with
the web parallel to the wall to allow the framing
of the spandrel beams to the flanges of the column.
In this way they may be carried by a shelf angle
with stiffener angles under it riveted to a gusset
plate on the face of the column. The spandrels
may be carried conveniently regardless of the eccen
tricity' provided the column is designed for the
eccentric loading and a floor beam is framed into
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the column to tie it back into the building. Here
we have an instance where the top and bottom

angles used for connecting the beam to the column

are much superior to a web connection on the beam.
These seat angles on the floor beam make a stiff
connection, usually limited in strength by the rivets,

provided thick enough angles are used to resist the

stress tending to straighten the angle between the

rivets in the two legs. It is of course impossible
to frame both sets of spandrels into the flanges of
the column at the corners of the building. These

columns should be turned so that the larger beams

may frame into the flange unless it is found that
one set of beams is located in such a way as to

make it possible to frame them more conveniently

into the web than the other set of spandrels.
At the first floor or basement (where there is a

sub-basement) it is often customary to allow the

beams to rest directly on the wall in order to econo

mize on the size of the column even though the

column extend down to the footing below the lowest

floor. If this is the case, the column is not sup

ported laterally in either direction by steel. Mason
ry cannot be calculated to brace the column in this

way due to the difference in the moduli of elasticity.

In order to brace the column economically at these

levels the designer may place a small beam flat

between two floor beams as shown in Fig. 3
, con

necting it by clip angles to the column. This ar

rangement braces the column efficiently in both

directions. The 8” beam may be placed with the

web coincident with the center of the web of the

floor beam allowing a standard web connection to

be used on either side, and not necessitating the

coping of either beam.
The so-called flat roof of an office building or

similar structure usually has a slope of from %"
to 3/4" per foot which makes the grades of the roof
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vary considerably from the high points to the lowest.
If the roof beams were framed level this would
necessitate a large fill where the high points of the

roof occur. This fill, besides costing in itself an

appreciable amount, adds to the dead load to be
carried by the steel work and therefore to its cost.

It is the best practice to slope the beams in such a

way as to reduce the fill to the minimum. When a

beam crosses a valley a line directly over the beam

on the roof will slope at one end while at the other
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end of the beam the roof will be level directly over
it. The manner in which the beam should slope

is determined by that part of the roof which is over
the greater part of the beam. If the beam is

principally under the slope we should slope the
beam, but if under the level part the beam should
be level. In a bay where the high point is on two
sides and the low point at the opposite corner, if

the valley extends diagonally across the bay, the
beams on the high side would be level and after
passing the center of the bay the beams would all be

sloping.
Penthouses around elevator shafts often extend

a considerable distance above the roof and when
this is done it is frequently advisable to extend the
entire column nearest the elevator up far enough
to carry the sheave beams. As the elevators are
frequently along one of the outer walls of the build
ing and as the greatest part of the elevator load is

carried to the rear of the elevator shaft, this brings
the larger part of the elevator load directly on the
columns.

Girder beams are frequently limited in depth so
that two beams are required. When the load is

greater on one side than on the other one beam
will get more than half of the load unless some
means is provided to equalize the load. Separators
are used for this purpose, but the ordinary cast iron
separator is not capable of transferring any great
amount of the load. Riveted separators are ex
pensive, and they too have their limitations. The
author has used a scheme illustrated in Fig. 4 to
carry the load without the use of any separators at
all. If the span of the floor beams on each side of
the girder were the same, the two beams could be

used as a girder beam and separators would be only
necessary to transfer any small inequality which
might exist in the actual live load. However,'_if the

spans of the fioor beams on either side of the girder
beams were unequal there would be a great advan
tage in this plan.

Let us investigate a specific case to find the rela
tive amount of steel used. For the sake of simplicity
let us assume the lengths of the floor beams are
alike, using 20' 0''. We will space them 5

'

0" on
centers and use a total load of 170# per square foot.

If a double girder beam were used it would have
consisted of two 20" Is 65# and the floor beams
would all be 12" Is 31%#. If we use the arrange
ment shown in Fig. 4 the girder beam would be a
20" I 80# with two 12" Is 31%# for headers and the
floor beams would remain unchanged. It is best
to keep the header beams far enough away from
the girder beam so that standard connections may
be used. This would have to be about 11". The
farther these are kept apart the greater the chance
that the floor beams into which the headers frame

may have to be increased. Assuming that the

weight of the floor beams remains unchanged,
which is neglecting the fact that two on each side
are shorter than before and two slightly longer, we
can compare the weight of the double girder beams
against the weight of the single girder beam and
headers.

The two girder beams would have weighed
3,250, neglecting the cut-off at the columns, while
the single girder beam with headers would weigh
but 2,937, which gives an actual saving in the plan
shown in Fig. 4 besides getting a better design for
the distribution of the loads in a more certain
manner. If the building law allowed a large re
duction in the live load on girder beams carrying

a large area of floor or if the size of the floor beams
had been barely large enough, this difference might
have been less or the comparison might even have
been reversed.

Sometimes there is a portion of a building where

it is desired that the floor shall be as thin as possible.
A plan which can be used to keep this thin is
indicated in Fig. 5

. It is best, however, on account
of deflection to limit the depth of the beams to not
less than 1/24 of their span.
Copyright. 1921,by CharlesL. Shedd.C.E.
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Straight Talks to Architects

IV. MANUFACTURERS’ LITERATURE—~DO YOU FILE IT IN THE WASTE BASKET?

IASTE in Advertising" was the subject at
a meeting of the American Institute of
Architects held in Indianapolis on Novem

ber 10. Representatives of a number of large manu

facturers in the building field were present at this
meeting. The discussion centered around the

question of manufacturers’ literature, which con

stitutes the bulk of mail received daily in every
architectural office in the country. Interesting
addresses were made representing the viewpoints
of both architect and manufacturer.

For the last two years, and particularly during
the year 1921, the staff of THE ARCHITECTURAL

FORUMI has been giving serious consideration to the

possibility of closer co-operation on the part of
architects and manufacturers. Three of the im
portant subjects under consideration have been,
first, the question of waste in advertising literature
sent out by manufacturers; second, the failure of
many architects to make the most of the service

represented by the information conveyed in such

circulars and catalogs, and third, the question of
the practical value and ethics of using specific engi

neering service made available to architects by
manufacturers, particularly in the line of mechanical

equipment for buildings of every type.
We are all familiar with the amount of printed

matter which is received constantly in the archi

tect's mail. It arrives in every form known to the

advertising and printing crafts. The sizes of cir
culars and catalogs vary from postal cards to at
tractively printed and illustrated catalogs, which
in some instances cost from $6 to $8 each. It
would take all the time of two or three high salaried

men to read and assimilate the information com

ing through this channel into a large architectural
office. It is therefore apparent that in the average

architect's office much of this material is wasted.

It cannot all be filed because of the attendant
overhead expense, and consequently much of this
sometimes expensive material finds its way directly
into the waste basket.

Upon the other hand, this literature is of great

value to the architect and is of direct sales impor
tance to the manufacturer. It is evident that under

the present situation injustice is being done to both
parties and that there is a mutual loss and a mutual
“waste in advertising" which carry their quota of
direct financial loss to the manufacturer and are

in turn translated into selling costs which are
ultimately paid by the investor in building con
struction. To illustrate the architect’s viewpoint,
we may quote excerpts from a recent letter re
ceived from one of the leading architects in the
United States, relative to the article under the
heading “Straight Talks to Architects" which
appeared in the Business and Finance Sectiontof
THE FORUM in the October issue.

“I have a feeling that, in order that the Editor's criticism
should be just, he should devote a chapter to waste in ad
vertising, unbusinesslike and impossible methods of indexing,
and other suggestions which I could point out at greater
length. For example, this firm had in one day six letters from
a national advertiser, all duly stamped and addressed, several
to each member of the firm as individuals, and several to the
firm itself. Multiply this example, if typical, by the number
of architects in the country, and realize that the cost of this
inexcusable duplication is added to the cost of material and
see the result.

“I believe that your journal will be entirely in accord in this
matter, but you must realize that construction is probably
the most complicated industry extant. Everything which
you can do to standardize and prepare the data for architects
will be of inestimable value to them and to the public, but at
the present time I defy anybody, including your Editor if
he had absolutely nothing else to do, to keep track of the situa
tion as it actually exists."

It is quite evident that architect and manufac
turer should give serious consideration to this
question of sales literature and catalog descriptions
of materials and equipment for buildings. The
average architect is not making practical use of
much of this material, which is of direct value to
him. The average manufacturer is wasting money
and sales effort in the presentation of extraneous
matter in his literature, through the use of poor
mailing lists which contain a large amount of
duplication and which for other reasons may not
be dependable, through presenting his information
in a manner which is not of practical value to the
architect and through the use of impractical sizes
of catalogs and often by the preparation of printed
matter which is unnecessarily expensive and cum
bersome.

The recent meeting called by the American In
stitute of Architects, having as its purpose the
discussion of this subject directly with the manu
facturers, is an important step in the right direction.
Of course nothing of a definite nature could be
accomplished at one meeting, but it did serve to
develop valuable points of contact between the

architect and the manufacturer and resulted in the
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appointment of several committees to give con

sideration to various phases of this subject. Most
of the ofiicers of the Institute were present, together
with representatives of about 60 leading manufac

turers and representatives of various architectural
publications. The meeting was opened by the

President of the Institute, Henry H. Kendall of
Boston, who explained the situation concisely,

expressing the hope that grounds for co-operation

might be established for the mutual benefit of

both the architects and the manufacturers. A
number of interesting addresses were made by
members of the Institute and by advertising and

sales managers of various well known manufac

turing organizations.
We may note, however, several unusually im

portant points brought out by a few of the speakers.

0. C. Harn, Advertising Manager of the National
Lead Company, who has had unusually extensive

experience in this field and whose opinion is rec

ognized as that of high authority, refuted to a

certain extent the statement that architects want

nothing excepting practical information which

might be contained in facts and figures. It is his

well founded opinion that a strong element of sales

appeal is of importance in order that the architect

should give his consideration to the particular line

of material or equipment concerned and may make

a 'preliminary selection of the manufacturing
organizations which he wishes to consider. He then

reaches the stage of comparison on practical points,

such as structural integrity, utility value and prices.
Robert D. Kohn, of the American Institute of

Architects, said that the manufacturer certainly has

information which is of great importance to the

architect and that the architect should not treat

the sales effort of the manufacturer as constituting
a nuisance to him. Mr. Kohn frankly said that he

does not know how this problem is to be solved. He
feels that too many superlative claims are made in

advertising, but he is also under the impression that

the architect is foolish when in writing his specifica

tions he calls for the “best," when in many in

stances materials or equipment which may not be

the best are sufficiently good for the purpose and

represent a direct saving to the owner.

In other addresses by manufacturers, it was sug

gested that the average architect today does not

know what he wants in the way of information from

manufacturers, which is a statement based on fact

because the average architect has given little con

sideration to this question. One result of this meet

ing was the formation of four active committees to

give serious consideration to the several points
involved, and to call further meetings until certain

standards may have been established which should

result in eliminating a considerable amount of
waste of money and time, both by the architectural
profession and by the manufacturers.

There are times when the architect is greatly in

need of service and information from the manu

facturers. It can be readily understood that this is

not a stable condition as it depends entirely upon
the amount and character of work in the architect's
office. It would seem, therefore, that the develop
ment of proper indexing and filing systems would
be a partial solution to this problem. It must be
realized, however, that if fair consideration is to be
given to all literature which the architect receives,
these files would soon become too cumbersome and
the expense of maintaining them too great for the
average architect.

The subject of indexing and filing in the'archi
tect's office is one which will receive serious con
sideration in a future issue of THE FORUM, when we
will present methods used by various architects.
In this connection we may note the existence of a
paradoxical situation. The further we go from the
large cities in this country, the greater value we
find attached by architects to manufacturers‘ litera
ture. This is largely due to the fact that in the

larger cities the architect can find within easy dis
tance of his ofiice sales representatives of almost

every important line of manufacture in the building
industry. Through direct advertising, and to a
certain extent through direct mailing, he has a
certain impression of those manufacturing concerns
which are active in difierent lines, and when he
undertakes the design of a particular building, he is
in a position to get information quickly. This is not
the case in smaller cities and towns.

‘

The average architect who practices in smaller
communities is not usually in a position to main
tain an expensive filing system. We have noted that
inquiries received through the Service Section of
THE ARCHITECTURAL FORUM for manufacturers’
literature have been in inverse proportion to the
allocation of sales ofifices. We have been told also
that the architect who is not located in close con
tact with sales outlets gives more study to manu
facturers’ literature, although he may not preserve
it to any great extent.

We believe that the architect would be directly
benefited if manufacturers would cut down the
volume of direct mailing matter and eliminate

lengthy discussion of generalities. We do not
believe in limiting direct mail advertising to mere

presentation in cold type of facts and figures. While
a time may come when the architect must be inter
ested in this subject, he is also interested in ex

amples of successful use or installation and he is

impressed by institutional advertising of the right
character which will definitely spell to him service
and dependability. We believe also that there
should be certain standard limits of size, and
undoubtedly these will be worked out by one of the
committees already referred to. The manufacturer
should seek to make his literature at once infor
mative and of practical value.

The average architect does not like to experiment,
for many have had sad experiences because of
selection of materials or devices which were put
forward by new organizations which have not been
able to stand behind their products.



Building Activity in 1922

of architects today relates to the activity
which may be expected in their offices in the

year 1922. In the early summer, when building
activity was not up to normal expectation, THE
FORUM predicted that with the coming of fall there

would be a noticeable improvement from the archi

tect's viewpoint. Building reports of August, Sep
tember, October and November show a material

increase and our investigations among architects

indicate that many ofiices are becoming active and

that the prospect is brighter in almost all instances.

It has been our opinion that this stirring in the fall
of 1921 would be the beginning of a period of sound

activity in the building field, which will probably
not assume “boom” proportions but which will
represent for several years to come a greater than

normal expenditure in the building field, particu
larly in classes of construction which present sub

normal totals over the past few years.

During the year 1921 the cost of construction has

lessened materially, due to decreased prices of

materials and labor and to greatly increased pro

duction on the part of labor. Reasonable progress
is being made towards stabilized conditions, and

building investors, to a great extent, are working
only for normal stability of the market as expressed
in the graphic presentation of the building cost

situation published in the September issue of THE
FORUM in the Business and Finance Department.

In order to gauge the volume of construction

activity which has been waiting only this approach

towards stabilized conditions, THE FORUM has

recently made an intensive survey of work being

planned in architects’ offices, which clients might
reasonably be expected to build as material and la
bor costs reach stabilized levels. Reports have been

received from over one thousand architects’ oflices

giving classification of work, together with esti

mated value of the new buildings. On the next page
there will be found a complete tabulation showing
the number of reports received in each state and a

classification of the work, together with total
volume of anticipated expenditure in each class.
This table has been arranged so that percentages
might be determined showing the relative volume
in dollars of each class of construction in the par
ticular section of the country under consideration.

THE
question which is uppermost in the minds As these reports were received from all types of

architects and from offices both large and small,

it is fair to assume that one thousand such reports
will serve to present fair averages for the entire
volume of work which will be controlled by archi
tects over the next year or two. In determining
percentages in this manner, therefore, it is safe to
assume that these percentages will closely approxi
mate the result which will be shown by actual
construction reports, filed as the various plans are

completed and contracts let. We have, therefore,
for consideration this interesting table showing
classified percentages which indicate the relative

expenditure in each important class of building
construction for each section of the country. By
studying this tabulation, the architect will be able
to determine with a fair degree of accuracy the
relative demand on the part of the buying public in
the building field.

When the results of this investigation are com
bined with reports on various important factors
affecting the construction market, it would seem
that without a doubt 1922 is to be a much busier
year for architects than 1921, and that in fact it will
be the first of a series of good years for the profession.
It would seem that labor costs are well under way
toward stabilization on a lower cost basis, and it is
reported that in many sections of the country men
are coming back into the building trades which
were sadly depleted by war industries and by pre
vious lack of employment. Financing for building
construction will be easier for 1922 than it has been
for the last five years. The investors, both per
manent and speculative, are again turning their
attention to the building field. It may be noted
that in New York, where the construction of apart
ment houses has been most active, there seems to
be no difliculty in selling them.

All architects are familiar with cycles in their
business, through which they pass from lean to fat
years. When we predicted some months ago that
the pendulum had reached the lowest point of its

swing in the fall and would start the other way
toward better business for architects, it is evident
that we were correct. We predict again, therefore,

that 1922 is to see gathering momentum as this

pendulum swings up and out in a long are, indicat
ing better business for the architect.

PERCENTAGE ALLOCATION OF PUBLIC DEMAND FOR NEW BUILDINGS

(See also table on next page)
A pt.

Dwellings houses Hotels Schools

Northeastern states. .. 8.3% 9.4% 5.7% 23.8%
North Atlantic states. . 10.4 12.5 11.3 15 5
Southeastern states.. . . 10 8 20.4 16 12.5
Southwestern states. . . 13.2 11 12.2 14. 7
Middle states . . . . . . .. 7.2 11.8 11.4 15
Western states . . . . . . . 8.1 13.4 12. 2 23 .6
Average percentage of

national demand for
architectural service
in 1922 . . . . . . . . . . .. 9.6 13.8 11.4 17.5

Public Ofiice Indus- Public
Churches Hospitals bldgs. bldgs. trial garages

3.3% 17.6% 7.9% 12 % 8.9% 3.1%
14.5 6.7 7.8 12.8 6.9 1.6
4.7 4.6 10.1 17.6 2 1.3

12.6 8.5 8.7 6.1 7.3 5.7
12 6.1 12.1 14.1 7.9 2.4
5.8 10.1 9.1 9.1 5.8 2.8

8.8 8.9 9.3 11.8 6.4 2.8
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PROSPECTIVE WORK IN THE OFFICES OF ONE THOUSAND ARCHITECTS

Compiled from Reports Furnished by ARCHITECTURAL FORUM Subscribers

Figures in Dollars of Estimated Value (Thousands Omitted)

Number Total
of _ Apt. Public In- Public construc

reportsDwelhngs houses Hotels Schools ChurchesHospitals buildings Officc dustrial garages tion
Northeastern States
Maine . . . . . . . . . . . . . 4 202 600 475 850 104
New Hampshirc.. . . . 3 164 40 410 50 556 47 12 200 240
Vermont . . . . . . . . . . . 2 75 100 50 50 605 180 25
Massachusetts . . . . . . 50 2,973 3,402 3,000 9,595 773 10,112 2,135 6,363 3,199 1,310
Rhode Island . . . . . . . 7 639 1,005 1,760 730 130 285 . 182 256
Connecticut . . . . . . . . 26 1,122 656 12 2,090 375 100 1,830 911 1,875 122

Total (in thousands). 92 $5,175 5,803 3,537 14,755 2,032 10,898 4,902 7,466 5,481 1,928 $61,977
Percentage . . . . . . . . . 8.3% 9.4% 5.7% 23.8% 3.3% 17.6% 7.9% 12% 8.9% 3.1%

North Atlantic States
New York. . . . . .. . .148 16,955 16,257 15,620 24,530 6,790 11,315 10,348 20,630 7,963 1,550
New Jersey. . . . . .. . 39 3,860 2,514 1,835 7,555 5,715 390 3,375 515 2,575 768
Pennsylvania . . . . . .. 69 7,165 8,413 14,655 10,315 18,015 7,150 3,695 12,627 8,566 1,775
Delaware . . . . . . . . . .

‘

Maryland . . . . . . . . . . 11 414 1,012 980 512 175 3,675 400 540 309
Dist. of Columbia. .. 9 1,169 7,237 725 10,145 1,025 2,155 100

Total (in thousands) .276 $29,563 35,433 32,110 44,105 41,177 19,030 22,118 36,327 19,644 4,502 $284,009
Percentage . . . . . . . . . 10.4% 12.5% 11.3% 15.5% 14.5% 6.7% 7.8% 12.8% 6.9 '0 1.6%

Southeastern States
Virginia. . . . . . . . . . . 10 1,222 810 2,345 281 430 1,800 3,635 340 125
No. Carolina. . . .. . . 9 496 670 1,065 130 710 285 25 215
So. Carolina . . . . . . . . 5 532 50 120 15 75 75 55 48 50
Georgia . . . . . . . . . . . . 7 205 210 450 129 535 150 775 750 100
Florida. . . ..... . . .. 12 716 4,250 4,250 16 418 6 47 693 96

Total (in thousands). 43 $3,171 5,990 4,700 3,675 1,379 1,371 2,982 5,158 584 390 $29,400
Percentage . . . . . . . . . 10.8% 20.4% 16% 12.5% 4.7% 4.6% 10.1% 17.6% 2% 1.3%

Southwestern States
Kentucky . . . . . . . . . . 9 780 650 280 290 12 450 60 18
\Vest Virginia . . . . . . 13 1,540 1,151 1,270 195 590 280 160 1,105 700 510
Tennessee . . . . . . . . . . 7 454 373 60 478 420 460 100 150 325 115
Alabama . . . . . . . . . . . 5 400 150 575 485 75 190 400 40 50
Mississippi . . . . . . . . . 1 31 52 75 15 95
Louisiana . . . . . . . . . . 8 508 143 650 90 130 80 300 152 70 38
Texas . . . . . . . . . . . .. 27~ 1,755 1,623 1,965 3,865 3,365 1,770 2,402 584 1,864 305
Oklahoma . . . . . . . . . 10 755 910 1,600 1,230 640 1,110 525 340 330 1,620
Arkansas . . . . . . . . . . 3 _102 165 275 230 100 250 17 100 200

Total (in thousands). 83 $6,325 5,217 5,820 7,018 6,035 4,037 4,144 2,891 3,529 2,751 $47,767
Percentage . . . . . . . .. 13.2% 11% 12.2% 14.7% 12.6% 8.5% 8.7% 6.1% 7.3% 5.7%

Middle States
Ohio. . . . .. .. . . . . . . 57 4,797 6,388 7,825 6,030 4,866 6,250 4,715 5,277 3,368 1,268
Indiana . . . . . . . . . . .. 38 2,015 2,801 3,300 5,835 1,897 2,140 3,065 1,960 1,260 429
Illinois. . . . . . .. . . .. 48 2,596 9,673 15,150 7,020 6,587 2,000 11,004 22,385 10,571 1,647
Michigan. . . . . . . . . . 32 3,366 2,185 1,800 3,060 5,335 1,390 2,782 5,020 2,071 1,581
Wisconsin . . . . . . . . .. 23 2,394 2,687 500 4,760 1,720 590 1,918 1,260 650 633
Minnesota . . . . . . . .. 44 1,990 2,901 2,615 8,226 2,599 1,750 1,445 4,335 3,068 539
Iowa . . . . . . . . . . . . .. 21 1,033 3,315 1,090 4,781 11,105 890 3,455 3,185 670 120
Missouri . . . . . . . . . .. 34 2,841 6,090 2,810 1,785 1,615 3,286 3,549 1,380 2,863 468
North Dakota . . . . . . 5 444 100 115 1,070 570 135 505 30 236 390
South Dakota . . . . .. 3 179 50 65 551 15 175 190 15 60
Nebraska . . . . . . . . .. 14 877 1,630 1,060 3,330 1,775 765 2,770 170 650 - 390
Kansas . . . . . . . . . . .. 15 651 425 475 2,080 730 195 3,825 485 82 255

Total (in thousands) .334 $23,183 38,245 36,805 48,528 38,814 19,566 39,223 45,502 25,489 7,780 $323,135
Percentage . . . . . . . .. 7.2% 11.8% 11.4% 15% 12% 6.1% 12.1% 14.1% 7.9% 2.4%

Western States
Montana . . . . . . . . . . 7 86 460 1,395 2,295 55 505- 240 200 130 100
\Vyoming . . . . . . . . . . 3 143 80 30 850 300 20 475 165 100
Colorado . . . . . . . . . . . 13 417 960 2,250 1,720 535 640 485 600 395 170
New Mexico . . . . . . . 3 260 25 144 125 '

65 75 - 30
Arizona . . . . . . . . . . . . 2 750 100 150 1,050 400
Utah . . . . . . . . . . . . .. 7 345 715 750 1,125 810 350 914 135 109
Nevada . . . . . . . . . . . . 2 128 190 500 25 30 225 50
Idaho . . . . . . . . . . . . . 4 132 130 675 720 130 150 80 50
\\/ashington. . . . . . . . 25 1,487 2,666 1,455 6,795

‘
1,135 1,921 1,892 3,800 667 290

Oregon . . . . . . . . . . . . 12 465 185 665 305 540 635 2,020 395 1,175 230
California . . . . . . . . .. 49 3,614 6,296 2,763 6,042 1,438 4,410 701 2,040 2,444 1,423

Total (in thousands). 127 $7,077 11,707 10,627 20,602 5,068 8,786 7,992 7,980 5,046 2,452 $87,337
Percentage . . . . . . . . . 8.1% 13.4% 12.2% 23.6% 5.8% 10.1% 9.1% 9.1% 5.8% 2.8%
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Plate Description

OFFICE or PosT & FLAGG, New YORR. PLATES

85—87. The tendency of banks and financial houses

of various kinds to erect buildings for their ex

clusive occupancy explains the planning of this
structure in New York’s financial district for a

stock and bond brokerage firm. The building, six

stories in height, is designed in the style of the

English renaissance. Upon the two lower stories

as a base the third, fourth and fifth are grouped
and arranged with pilasters which carry the cornice,

above which is the sixth story. Over the granite

base the facade is of marble, with wrought iron
guards at the windows of the third story.

The plans of the interior suggest the care and

thought with which the architects, George B.
Post & Sons, have planned the building. Provi
sion has been made for every department of a com

plicated business and in addition to public and

private rooms for the use of clients there are private
offices and conference room for the members of the

firm and the necessary telephone and telegraph
facilities, bookkeeping and filing departments,

storage vaults, etc., while the upper floor is planned

as a rest room for employes.

Marble and stone have been extensively used

for the entrance hall where the floor is an inlay of
pink, black and light yellow marbles and the facing

of the wall is of stone laid in slab courses with
shallow rustication; the ceiling is of ornamental

plaster. The interiors are in the renaissance style

indicated by the facade and the walls, in general,

are of old ivory mottled in slightly darker tones to

produce a parchment effect. In the working parts
of the building upon the upper floors a uniform
treatment has been adopted with French gray_the
prevailing color.

House or MONTGOMERY L. HART, PELHAM
MANOR, N. Y. PLATE 88. In this suburban house

Julius Gregory, the architect, has secured an un

usual result by using matched siding instead of the

familiar shingles or clapboards for the exterior walls.

Although but of moderate size the house gains

dignity from the symmetrical appearance given by
the garage at the left which is balanced by the

veranda at the opposite end of the house. The
arrangement of the main doorway with its platform
of brick and its delicate balustrade of wrought iron
gives to the en trance the emphasis which its proper

treatment demands. The exterior also gains con

siderably from the absence of dormer windows of
any kind.

The floor plans show an arrangement which is

convenient and economical of space and sufficiently
dignified to accord with the exterior of the house.

The use of French windows which open from the_
living room and dining room into the sun porch

makes this an integral part of the house and in

creases materially the size of the lower floor. The

garage is reached through a door under the stair

way and its being connected with the house makes
its heating and lighting both simple and economi
cal. The exterior of the house is white and the
blinds are painted light green.

House OF WALTER HAEFELI, PELHAM MANOR,
N. Y. PLATE 89. In designing this house the
architect, Julius Gregory, has used brown stained
shingles with trim painted white and light green
blinds for the exterior, the entire composition being
given an added character by the prominently placed
chimney of rough stone. The house, while small,
is planned to possess a decided dignity of appearance
which is emphasized by the added width given by
the sun porch at the right.

The interior is arranged to provide a reasonable
number of rooms of fair size instead of many rooms
small and badly cut up. The principal bedroom
is provided with a bathroom of its own with another
bath for the two additional bedrooms. In these
two houses planned in Mr. Gregory's office the
interior finish 'is white wood, treated with enamel ;'

floors are of comb grained pine and fireplaces are
brick. Both houses were built during 1918-19 and
their cost was around 25 cents per cubic foot.

Office of Post 86Flagg, New York
GeorgeB. PostBLSons,Architects

An interestingcomparisonof scalein whichthesmallerbuildingholdsitsposition
becauseof sharpdetml. Note alsothe relationof horizontallineswiththoseof

Adjoiningbuilding
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EDITO RIAL COMMENT
STRENGTH OF ENGINEERING SOCIETIES

E recently had the pleasure of attending a

meeting of the Boston Society of Civil
Engineers. In the course of routine

business a long list of new members of the Junior
Section of the Society was read. It may be re

called that the activities of this section, which was

instituted little‘ more than a year ago, were com

mented on editorially in a recent issue. Its growth
is proof enough of the benefit to the young man.

At the same meeting it was explained that a stu

dent engineering society at Northeastern College
in Boston was desirous of afiiliating with some

society of practicing engineers, and that after they

had considered the respective advantages of dif
ferent local engineering societies they selected the

Society of Civil Engineers with which to seek

afiiliation. The result is a new branch of the Bos

ton Society of Civil Engineers, known as the_
Northeastern College Section. In commenting
upon their connection with the Society the chair
man made an incidental remark which to us is

significant of the successful organization that
engineers are able to maintain. He said, “We are

glad to see these young men undertaking their
engineering society work so early." \Ve want to

call particular attention to that word work, because

we feel that in that brief expression is the kernel of
the success of engineering organizations.

The engineer looks upon his professional society

as the medium through which he is enabled to serve

and co-operate with his fellow engineer, and like
wise the public. Interest in professional society

:activities is to him a duty; it is work which requires

performance just as much as the duties of his indi
vidual practice. It is through his society that he

largely keeps abreast of improvements in his pro
fession and its relations with the public. He has

a highly developed sense of professional responsi

bility; he looks upon his investigations and accumu

lation of engineering knowledge not as personal

property but as the property of the engineering

profession, to be held in trust, shared with his con

temporaries, and passed on to the next generation.

His constant aim is the improvement and dissemi

nation of engineering knowledge and this is exem

plified in his attitude toward his professional

societies. The most competent engineer is always
ready to acquire knowledge; he is just as ready to

impart it, and the engineering society is the com

mon meeting ground of seekers and givers.

How many architects look upon participation in

their professional society activities as work? How
many architects recognize the value of professional

co-operation and back up their belief by member

ship in architectural societies? The number in

each case is pitifully small. Perhaps that provides
the answer to many of the problems that beset the
architectural profession.

Much dissatisfaction is expressed with the public
attitude toward architects. There are repeated
suggestions that the public should be educated to
an appreciation of architecture and the duties in
volved in its practice. Frankly, is it so much the
public that needs education as it is the architect?
The public is ordinarily fair in the bestowal of its
recognition and appreciation. Is it not more prac
tical to consider first if the architect is fulfilling his
obligations to the degree that will justify public
recognition?

Today public service is more needed than ever
before. There are problems of immense impor
tance directly affecting the public welfare, the arts,
industry and general human relations. The pro
fessional man, because of his unprejudiced training
and his peculiarly altruistic position in the economic
affairs of the world, has special qualifications that
give to his advice and opinions unusual value, and
they should be placed at the public service. The
public will gladly receive this service, and will will
ingly pay for it and accord it full recognition. The
power to give service must, however, first be made

a definite reality; the work of individuals must be

co-ordinated and directed into productive channels.
This can only be accomplished through co-operative
effort and today the most eflective and practical
medium for the co-ordination of professional effort
is the professional society.

Architects have in the American Institute of
Architects and its local chapters an organized
society with potential power to serve the profession
and the public adequately, yet its membership con

stitutes hardly more than 20 per cent of the prac
ticing architects in the country. What is the

80 per cent doing toward the promotion of pro
fessional interests? Even though the 20 per cent

in the Institute ranks were individuals of the

greatest influence, can this minority be expected to
carry all the burdens of the profession? Does this
state of organization indicate a very extensive

belief that interest in professional activities is work,

a duty calling for serious performance? Where lies

the fault? Is it in the character of the organization
existing? VVe do not think so. The fault lies with
the individual architect; he is quick to recognize
the difficulties that he labors under, but he does not
so readily recognize the simple, fundamental prin
ciples which if rightly applied will remove the difii
culties. Let him take pattern after the engineers,

recognize that co-operation with his fellow archi

tects and participation in society activities are work
of the first importance, and the results will soon be

apparent.
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Modern Reproductions of Italian
'

Renaissance Furniture

Reproductions of Sixteenth
Century Italian Arm Chairs

Italian Fabric in Gold and
Color on Gray Ground
Repeats 12 ins. in width

Early Sixteenth Century
Walnut Table
Height, 24 ins.

Diameter, 20 ins.

Sixteenth Century Italian
Center Table

Height, 29 ins.
Diameter, 24 ins.

, Below, a Modern Walnut Table'
'-S Reproduced from Sixteenth

Century Italian Example
Length, 6 ft. 6 ins.; width, 33 ins.; »—

height, 31 ins.



Interiors Adapted from the Italian
PART IV. FURNITURE AND ITS ARRANGEMENT (CONCLUDED)

By WALTER F. WHEELER

while it holds forth great possibilities for
domestic use it should not be employed in

rooms where it is necessary that a very intimate
appearance should prevail, neither should it be at

tempted in a room too small to permit of a fairly
well balanced, though not necessarily a symmetrical,
arrangement of furnishings. The pieces of furniture
used in such an interior are not many but to be true
to type they must be of bold and vigorous scale,

which naturally involves corresponding size, and size

requires space for the assertion of the dignity and

importance of the pieces used.
The success of a room arranged in this style de

mands careful and thoughtful placing of furniture.
Most pieces of this type in addition to being of
generally robust scale are rectilinear in form and
of marked architectural character, and for this
reason are seen to the greatest advantage when

placed against walls. An Italian interior is apt to
be dominated by the fireplace. It should therefore
be placed where it will be instantly recognized as
the center of architectural interest as one enters the
room; the mantel should be seen as a whole and
not partially hidden by groups of furniture placed
between it and the entrance. Italian appreciation of
the full importance of this fact may be the reason
that in most of their interiors the center of the room
is invariably left open, the furnishings being dis
tributed against the dif
ferent walls. This ar

rangement, however, is

contrary to American
custom so it becomes

necessary to adopt some

plan which, without en

tirely destroying the

THE
Italian style is essentially formal, and

Italian Damask Made in Various
Color Combinations

Repeats 20 ins. in width

American Reproduction of Gothic Tapestry
“ Ten Stories of Boccaccio,” 7 ft. wide, 8 ft. high

method of Italian arrangement, will render the in
terior livable and comfortable for American use.

Take, for example, a living room of generous size
and of oblong shape, the chimney-piece occupying
the middle of one of the longer walls with the en

trance to the room upon the opposite side. The
creating of the center of interest in front of the fire

place, which is the usual custom in America, would
at once destroy the unity of the room by grouping
between the chimney-piece and the door the various
pieces of furniture necessary, which would cut off
the view of the fireplace and mantel as one enters
the room. A much better arrangement would be
had by arranging two centers of interest, one at
each side of the fireplace, facing each other. Each
center may be built up by using a davenport of low
and suitably broad type, with tables of small sizes
and chairs of various kinds at each end, or else each
of the centers may be arranged about a long table
of suitable form, the davenports or tables in these
instances being placed at right angles to the fire

place. Thus, as one enters the room, the chimney
piece will be readily observed, the centers of in
terest being to the right and left.

It might be, however, that in such a room the
entrance would be at one of the ends, in which case
the grouping of furniture could be at the middle of
the room and in front of the fireplace, since as one
enters the room the axes of the open spaces would

be parallel with the axis
of the doorway, and the

group of furniture would
not interfere at all with
the full view of the

chimney-piece. Such a

group might include a

davenport directly be

Mohair Velvet Reproducing
Italian Design. Diagonals
of Diamonds, 3% by 4% ins.
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fore the fireplace with small,

low tables at either end and
a long Italian table behind
it. Small benches and in
cidental chairs or tables
might be added to the group
ing for convenience, but care
should be taken that too
intimate a fireplace setting
is not the result; such a set
ting would be more in keep
ing with an interior of some
other type—the Georgian,
for example, in which the
furniture is Smaller’

Fl
- T bl f -r P 1 E d fF'f 11Ce s -

bl r U '
Mod_ , orentme a eo a ype opu ar at n o iteent ntu . uita e or se m cm

rOP;It1 lfiastlgne
wall of a

Dining Room or Library. Height, 2 ft. 7 ins.; length, 8 . 5 ins.; width, 3 ft. 3 ins.
O S OU becompara Ive’

ly free from windows or doors so that a formal group- important piece of furniture such as a long table or
ing of wall furniture may be had, and such a group- a credenza, several illustrations of which have been
ing would be most effective if opposite the chimney- shown in these pages, the table or credenza being
piece. The group would be best made about some flanked by upholstered or carved wood chairs,

while above and occupying an

important area of the wall sur

face there might be hung a
‘ '

tapestry or painting of appro
priate dignity. To add to the

formality of such a setting
there might be added to the

grouping a pair of tall Italian
torcheres. The other sides of
the room would generally be

_ arranged so that they would be

, _ less important in appearance
A Reproduction of Fifteenth

Cantu?’
Italian Monastic Table Italian Walnut Table than those just deSCribed_

r6ft.'l h;2 . 'd I‘I'h,30;d' .,28' . .m ‘mg m 8 mg i ‘am ms
Modern comfort requires the

use of rugs or carpets upon

floors of wood, marble or other
material, and it will generally

be found that with the ar
rangement of furniture de

termined the question of rugs

can be decided so that the rugs
will unify or draw together the

different parts of the room or

the various groupings of furni
ture. Oriental rugs or chenille

rugs in plain colors may be

used with equally good results.

Color in hangings and uphol

stery fabrics is of course highly
important and should be full
and vigorous in tone to accord

with plaster walls and the deep

toned wood of furniture and

architectural features. The
Italians used full reds, blues,

browns and greens which in

materials such as velvets and

brocades created a superbly
rich effect. The tops of credenze

and cabinets were high lights,Rough Plaster Walls Afford Background for Grouping of Metal Torchcres and Candlesticks _ _ _
and Venetian Metal Console. Hampton Shops. Decorators rendered so by bnght Hl2l]OllC3.
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in color value to the main wall group
ing of furniture.

Objects hung upon the walls should be

confined to pieces of importance and
sufliciently vigorous scale. Tapestries,
perhaps, claim first place but of almost

equal value are large paintings, either
simply framed in characteristic Italian
mouldings or with richly carved and
gilded frames. Sculptured plaques or
bas-reliefs of Della Robbia character are
also useful, either in color or in soft terra
cotta tones, but small scaled pictures
and other intimate objects must be
absolutely eliminated if the Italian feel

Reproduction of
Earlégixteenth Veer‘-oliJ1e.I>ecEasson;.

Made of Wood or ing is to be maintained
m sition e an 0 mm:

' ' ' ' '

Length, 5 4 ins. ; width, 21 ins.y;height, 27 ins.
kir{_;1lgCl11(;;lIr]ng‘u(t3]-)1(ttl:)r(;S]g:,Il:ea:r

jars, silver vessels and gold and polychromed can- of the completed work. The use of torcheres has

delabra. One color should be selected to dominate, already been suggested; in many cases they are

but it should never be used exclusively. A room made of bronze, wrought iron or other metals, but
will be more livable and interesting with the intro- frequently they are of wood, gilded and poly
duction of the complementary
and other colors proportioned
in tone and area to provide har

mony. Window hangings in an

Italian interior are in keeping

with the rich simplicity which
obtains in regard to other de

tails. Two sets of curtains are

generally used, one of light
material against the glass, and

heavier draperies on the plane

of the wall, falling in long,
straight lines from Poles 01' Italian Table Showing Spanish Influence Italian Sixteenth Century Table

cornices and dl-a“,Yn back and Length, 60 height, 32 ll\!.; Width, 23 ins. Height, 31 ; diameter, 39

forth by cords. For sash cur

tains there is a vast variety of

fabrics such as the reproductions

of Italian filet lace in small,

figured squares which are best

hung against the glass with no

fullness, or the more solid mate

rials of silk and wool mixture,
valuable for their simplicity and
qualities for tempering the light,
while for heavier draperies there

are not lacking rich velvets and

figured fabrics of different kinds,

carefully reproduced from ren

aissance originals. The posi

tions of windows and their re

lations to important furniture
groupings will largely determine

theirdecorative treatment. Ren

aissance fabrics as a rule are

large scaled in pattern; there

must, therefore, be sufficient

undecorated area in nearby wall

spaces to make them effective,

and unless favorably located the
. . , Music Room in Residence of William Ellery, Esq., Brookline, Mass.

wlndows should be subordinate Wooden ceiling decorated in color by Robert S. Chase
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Upper Part, Modern Venetian
Wrought Iron Torchere

Height, 93 ins.; spread, 14 ins.

chromed, and sometimes portable lights are con
trived from carved wooden figures which are gilded
and colored. Lights fixed to the walls are used
with excellent results and suitable fittings in metal
or composition are not difficult to obtain. Fixtures
hung from the ceilings are often used and are
frequently reproductions of old Italian candelabra.
These hanging fixtures, however, should be used
only in rooms of generous size, for it must be re
membered that in Italian interiors, as with interiors
of any kind, fixtures hung from the ceiling have a
tendency to make a room seem smaller.

The furnishing of an Italian room need not be a
slavish piece of restoration. The three periods of
design, early, middle or high, and late renaissance,
are well marked but it is not
necessary to confine the selection
of furniture in a room to any one
period. A general sense of uni
formity only need be preserved,
and this the architect is perhaps

A Reading Lamp of Bronze or Wrought
Iron in the Italian Style

Height, 69 ins.; shade, 22in. diameter

Reproduction of Venetian Walnut Arm Chair
Stuffed seat and back

Reproductions of Old Italian Majolica Oil or VI/ater Jars
Heights vary from 2 to 3 ft.

Upper Part of a Modern
Italian Candelabrum

Height, 80 ins. ; spread, 18 ins.

better able to appreciate than any other. The late

renaissance type will perhaps find less appeal in the

average American house than the earlier or middle
periods, but the high note of a room might well be

struck with such a piece, as for instance, a center

table with carved ends or a credenza or cabinet filling
the important wall space. Similarly, a piece of
eighteenth century Italian bordering on the baroque
or a brilliantly painted and decorated secretary or
cupboard in green, yellow or red after Venetian
models might be introduced for relief to the severity
of the principal furniture. There is likewise no

reason for confining all of the furniture of a room

strictly to Italian models. A study of renaissance

forms in all countries will show an underlying basis

of marked similarity. Thus Span
ish renaissance furniture is closely
allied to the Italian of the same
period; many pieces of the Jaco
bean and other periods of English
furniture fit in admirably with the

Italian. It would be well, how
ever, to bear in mind the fact that
a mixture of styles should be made

Reproduction of a “ Dante" or “ Savonarola ” Chair
Davanzati palace collection, fifteenth century
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INTERIOR IN HOUSE OF HOWARD F. WHITNEY, ESQ., LONG ISLAND, N. Y.
HOWARD MAJOR, ARCHITECT

Walls of brownish buff plaster; ceiling, polychrome walnut. Door of walnut;
archnrave of wood and color of wall. All furniture Italian originals, the d'IaIr
at left being eighteenth century, basedon Louis XV style. Hangings of green
antique velvet with red introduced in upholstery. Ceiling height, 12 feet.





M
U

S
IC

R
O

O
M

,
H

O
U

S
E

O
F

C
A

R
L

D
R

E
Y
FU

S
,

E
S
Q

.,
B

O
S
T
O

N

E
D

W
IN

S
H

E
R

R
IL

L
D

O
D

G
E
,

A
R

C
H

IT
E
C

T

W
a
lls

a
n
d

v
a
u
lt

e
d

ce
ili

n
g

o
f

ro
u
g
h
,

p
a
le

g
ra

y
p
la

st
e
r;

fl
o
o
r

o
f

re
d

b
u
ck

a
n
d

ti
le

in

sm
a
ll

u
n
it

s;
m

a
n
te

l,

a

ce
m

e
n
t

re
p
ro

d
u
ct

io
no

f
a
n

It
a
lia

n
o
ri

g
in

a
l.

T
h
e

n
ic

h
e

in
th

e
w

a
ll

h
a
s
w

a
ln

u
t

d
o
o
rs

h
a
v
in

g
p
o
ly

ch
ro

m
e
d
b
o
rd

e
rs

.
C

e
ili

n
g

h
e
ig

h
t,

1
2

fe
e
t

1
0

In
ch

e
s.

I261"HHQWHDEICI I6El.LV'ldI/\I['1HO:l"IVEIOLDEILIHDHVHHJ.





December, 1921 245THE ARCHITECTURAL FORUM

with considerable care if a

consistent result would be se

cured. The different periods
of the renaissance in Italy in

volved a certain definite se

quence of styles, so intimately
related that a chair of say the

earliest might easily be found
in a home of the later renais
sance, but one piece of French
furniture carelessly selected in

a setting strictly Italian might
mean a discord. Care should

1- -r Jmf anv mixture of

St)/f\_.:.i..‘_
‘4 i '

intentional and not appeal lu

be due to a mistake.

The furnishing of a dining room presents what is
perhaps the simplest problem in any modern do
mestic arrangement, because the room is planned for
one definite, specific purpose and because in fur
nishing of any type the pieces for dining room use are
unmistakable and well defined. When furnishing
in the Italian style the problem is unusually simple
for the necessary objects are tables, sideboard and
chairs and all these pieces were used during renais
sance times and excellent models are available for
the guidance of modern architects.

Walnut is generally used for
Italian furniture; it possesses
a rich and varied grain and as
sumes with time an especially
beautiful patina. Much of the

splendor of the older furniture

Reproduction in Marble of Antique
Italian Tripod

Modem Italian Wreath of Terra Cotta
Diameter about 30 ins.

Modern Wrought Iron Door at Mt. Kisco,
New York

BeninrninWistarMorris,Architect

was due to the use which the

Italian wood workers made of
inlay or “intarsia,” which con

sisted of inlaying the rich sur

face of walnut with ivory, bone,

mother of pearl and various
metals, besides ebony and
countless other woods which
were sometimes stained or
treated with chemicals to

heighten the richness of the

effect. Intarsia was used upon

wall paneling, doors and inner
shutters, and very largely upon

furniture. Certain workers of

the period found—just as some

modern architects and decora

tors have discovered—that much of the beauty of
this form of inlaying may be had by polychrome

decoration. Success depends upon the choice of an

appropriate pattern, and in working it out in suit
able colors. Intarsia—or its painted simulation—
is useful for giving to flat, plain surfaces a high de

gree of interest. It may be used upon the edges of
a table or credenm top, or for emphasizing the

structural lines of other pieces of furniture, for
panels or for use in bands break a monotonous

surface up into smaller panels which may themselves

be developed in pleasing de

signs worked out in the same

way.
In these articles on Italian

domestic interiors nothing has

been said regarding the use of

Lighting Fixture Based on Italian
Candelabrum

Length, 42 ins.; spread, 20 ins.
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Hall on Second Floor, Davanzati Palace, Florence
Illustrating prominent setting of Italian wall furniture

antiques, partly because the present cost of really
good examples places them beyond the reach of
any but the very opulent, and partly because the

development in America of furniture making and

similar crafts has reached a point where authori
tative and entirely reliable reproductions are avail
able, which as a rule are more satisfactory for actual

use than antiques. In the matter of furniture, for

example, certain manufacturers are carefully re

producing the most valuable of renaissance pieces,
in many instances from great museums or private
collections, and their reproductions while leaving
nothing to be desired upon the score of beauty of

form and finish are made

by the most reliable of
modern methods which en
able them to withstand the

high, dry temperature of
the heated American house.
The same care has been used
by the makers of tapestries
and fabrics in general, work
ers in iron and other metals,

terra cotta in various forms,

and so through all the list
of crafts the work of which
enters into the making of

the modern home.
The unity and architec

tural coherence which char
acterized the early renais

sance domestic interior were

due in a large measure to

the fact that both the struc

ture itself and its furnish
ings and fittings were

planned or supervised by a single individual——the

architect. Many of the architects of the period

actually maintained workshops of their own for
the production of furnishings of different kinds for
their clients; while other architects, without actually
possessing workrooms of their own, surrounded
themselves with trained workers in all the many
crafts who were skilled in interpreting or developing
suggestions or plans supplied by the master. Thus
every architect had about him a highly accom

published companyall working in close co-operation.

The result was a degree of architectural and decora

tive harmony scarcely approached in later times.

Reproduction of Florentine Credenza from Davanzati Palace Collection
Made of walnut; first half of sixteenth century. Length, 61 ins.; height, 32 ins.; depth, 23 ins.
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