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FoldeR-Way partition door hardware was speci-
fied by Robmson & Campeau, Grand Rapids
architects, for the recently constructed Y. W.
C. A. at Lansing, Mich. Four lounging rooms
can be converted into one large gath-
ering place. Space does double duty.

aAvc
hace~

by providing for convertible rooms

In a minute—with FoldeR -Way par-
tition door hardware—you can change
a large room into two, three, or any
number of smaller ones. That's be-
cause they slide easily and noiselessly
. . . a vast improvement over ordinary
folding and sliding door equipment.

Leading architects and builders spe-
cify FoldeR-Way partition door hard-

ware for lodge rooms, hotels, schools,
Y.W. C. A'’s, or wherever it is neces
sary to provide a number of quiet
rooms or one large one on a moment’s
notice.

FoldeR-Way equipment does not sag,
stick or rattle. It meets all the fine re-
quirements necessary in modern build-
ing equipment.

Write us for full information. Richards-Wilcox engineers will be glad
to aid you in solving any doorway problem.

New York -

Minneapolis Kansas City s Angeles

AURORA, ILLINOIS, U.S.A. .

Boston Philadelphia ClcvnllndbuCinclnnnl Indianapolis  8t. Louis Now Orleans Des Moines

San Francisco

Chicago

Omaha Seattle Detroit

Montreal + RICHARDS -WILCOX CANADIAN CQ., LTD,, LONDON, ONT. * Winnipeg




March, 1928

THE " ARCHETECTURAL

FORUM 115

NATCO DEFIES THE FIRE DEMON

N THEORY, constructing a fire proof building is simple
enough. Floors and partitions that will act as fire-tight
bulkheads; load bearing members built of, or protected by,
refractory material. In practice, it is almost as simple. Just
utilize Natco—the Complete Line of Hollow Building Tile.

Natco tile are made of special clz&, mined, molded, and hard- -

burned in great kilns to the density of rock. No water in
them to be driven off by heat, and so cause disintegration.
No solid mass to conduct heat inward to the skeleton.

For every need there is a Natco tile. For protecting steel:
Natco beam, girder, and column covering. For floors; Natco-

flor, Natco Flat Arch, and Natco combination floor systems.
For brick-faced walls: Natco Header Backer, Unibacker, In-
terlocker, and Bakup. Natco Double Shell Load Bearing and
Triple X for stucco walls; Natco Textile, and Natco Vitritile
for finished face walls. Partition tile, for dividing walls.

Natco effectively bars the fire demon—ushers in increased
economies, greater permanence, complete satisfaction.

NATIONAL FIRE - PRMFING-COMPANY
General Offices: Fulton Building, Pittsburgh, Pa.

Branch Ofices: New York, Flatiron Bldg.; Chicago, Builders Building:
Philadelphia, Land Title Bldg.; Boston, Textile Bldg.; In Canada: National
Fire Proofing Co. of Canada, Ltd., Toronto, Ontario.

THE

BARRIER

Natco Double Sheil, Load Bearing
Tile

The wall pictured is Natco Double Shell,
Load Bearing Tile, used for stuccoed struce
tures. Each unit is equivalent to from 14 to
a1 brick, saving labor, mortar, time and ex-
pense. Exterior stucco and interior plaster
areapplied directly to the tile, whose dovetail
scoring providesan enduring bond. Since the
tile never rusts, rots, sags, warps, or disin-
tegrates, the stucco stays permanently.

Natco Hollow Building Tileis susceptibleto
use in both steel and concrete construction.

NATC(

NATCO

THE COMPLETE LINE of
HOLLOW BUILDING TILE

HOLLOW
BUILDING TILE
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SCHOOL WINDOWS

Awning Design permits Controlled Diffusion of
Sun’s Rays and insures Maximum Daylight.

Independent Operation of Sashes gives Complete
Control of Ventilation and eliminates Drafts.

.
L

'k 4
2

The Complete Line of

TRUSCON SCHOOL WINDOWS
includes:

DOUBLE-HUNG : Provide refinements
in architectural design. Massive strength
and rigidity are outstanding features.

STEEL CASEMENTS: Ventilating, fix-
ed and transom units, in any combina~
tion of sizes, have unlimited possibilities
for maximum fresh air and daylight.

COUNTERBALANCED: A vertically
sliding window in which the sashes are
balanced .against each other providing
ease of operation, unusual fire-resisting
qualities, dignity and character of design.

ARCHITECTURAL PROJECTED: A
less pretentious window, built on the
“Awning'’' principle, possessing all the
practical advantages of the other types.

.

for Health

Truscon Donovan Awning Type Windows are
school windows especially designed to provide
proper diffusion of light and better regulation of
natural ventilation in the classroom. Even in
stormy weather the sashes may be arranged to
shut out rain or snow while admitting fresh air.
Shades are attached directly to the sashes and
move in and out with them, providing an awning
effect that eliminates glare.

In Truscon Donovan Awning Type Windows,
fireproofness is an important feature. They are
built throughout of permanent rust-resisting
copper-alloy steel. Donovan windows open easily
without the aid of poles or chains.

On exhibit at the N. E. A. Convention, Boston,
Booth No. 47, February 25th to March 1st.

TRUSCON STEEL COMPANY, YOUNGSTOWN, OHIO

é{USCON

DONOYAN
AWNING TYPE WINDOYS

Information regarding Donovan Awning Type Windoaws
of awwod may be secured from the Universal Window
Company, 1916 Broadecay, Oakland, California.

Er =l

4light high Window wit
fixed panel at top.

Inside Elevation showing
how shades are attached.
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The spirally reinforced taper-
ing steel shell that is left in
the ground on every standard
Raymond Concrete Pile
PROTECTS the “green” con-
crete against the natural
squeezing pressure of earth
and the additional compres-
sion created when the shell
is driven. g

So many things can and do*
happen to unprotected
“green” concrete pile columns
underground that experi-
encedarchitectsand engineers

KNOW the wisdom of using
the Raymond Method.

Raymond Concrete Pile Co.
NEW YORK: 140 Cedar St.
CHICAGO: 111 West Monroe St.

Raymond Concrete Pile Co. of Canada, Ltd.
Montreal

Branches in All Principal Cities

Car s FORM FOR EVERY PILE m.:;:"::;'

COMPOSITE PILES

e s A PILE FOR EVERY PURPOSE_ sniocis ™

Y
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EWANEE

STEEL Riveted

OILERS

cludes all expenditures for fuel and re-
pairs) extends over the whole period of
its life. The excess upkeep of an ineffi-
cient boiler must be paid every year.

But with Kewanee

Boilers repair bills are almost nil
and expenditures for fuel as near the
minimum as
it is possible

In the purchase of a
boiler there are two vital things
which must be considered: The firs? cost
and the upkeep cost.

If the first cost 1s 70

low you may be sure the upkeep
cost will be 200 Azg/. You'll soon be forced
to replace a cheap heater, or else you’ll
pay added installments on the first cost
every year in the form of bigger fuel

and repair bills. to attain.
With a Kewanee Fhae s
the first cost is patd but once—for a Why Hewance
Kewanee Boiler outlasts the building it has. such an
heats with such high efficiency. enviable repu-
tation as the

So remember: The
upkeep cost of a boiler (which in-

most economi-
cal boiler buy’

Low Heating Cost

KEWANEE BoILER CORPORATION

Kewanee, Illinois Branches in Most Leading Cities
STEEL HEATING BOILERS RADIATORS WATER HEATERS TANKS AND WATER HEATING GARBAGE BURNERS
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GENERAL METAL LATHING SPECIFICATION
FOR SCHOOLS

Wood Stud & Joist Construction. Contractors

shall use one of the following :

Walls: NorthWestern Kno-Burn or Norwest

14" Rib Lath, wght. 3.03 per sq. vd.

Ceilings: NorthWestern Kno-Burn or Plasta-
Saver lath, wght. 3.42 per sq. yd.

Application. Iath shall be first applied to ceilings
and sheets carried down 6” on to walls and parti-
Continue on walls, working down from the
top to the bottom. Erect lath with long dimension
of sheet across supports. All metal lath shall be
started one stud from corner, avoiding joints at
juncture of walls, unless NorthWestern Corna-lath
be used. It is allowable then to let joints come at
junctures, applying Nemco Corna-lath to all vertical

tions.

corners and corners between ceilings and partitions.
Attach lath with 6d nails driven in to at least 78"
penetration and spaced 6” o.c. Lap ends 17. Tie
at least once between supports with 18-ga. tie wire

(galv.)

Ceilings Under Concrete Joists. 34" Longspan
lath weighing 3.5# per sq. yd. shall be used for
standard 5” concrete joists 25” o.c. Lath to be
attached to joists by means of No. 10 ga. galv. wire
(or equal) hangers placed 6” o.c. in joists before
pouring concrete.

Suspended Ceilings. Channel framework for sus-
pended ceilings consists of 14” runner channels
weighing not less than 4427 per lin. ft., placed
4 feet o.c., crossed with 34” furring channels weigh-

ing 2763t per lin. ft., placed 14” o.c. 3.4% Kno-Burn
lath to be wired to this channel framework at 6”
centers with 18-ga. galv. annealed tie wire.

Two Inch Selid Partitions.
be placed 1314” o.c., fastened at top and bottom.
2.5# Kno-Burn lath to be wired to channel studs
lengthwise of sheet, running horizontally. Plaster

34" channel studs to

to be applied on both sides to an all-over thickness

of 27.

Steel Joist Floor Construction. 3%” Longspan
rib lath to be used for both floors and ceilings.
Sheets to run lengthwise across steel joists. Long-
span floor lath shall weigh not less than 4.0% per
sq. yd., ceiling lath 3.5 per sq. yd. for joist spac-
ings 24” o.c. For ceilings where joists are spaced

less than 24”7, use 4.0# 34" Longspan rib lath on

floors and 3.0& 34” Longspan lath on ceilings.
Blackboards: Grounds. (To be inserted in Car-

penter’s Specification.) Carpenter shall provide
grounds over metal lath at proper heights to receive
as shown in

blackboard and trim around same,

architect’s drawing.

Carpenter shall also furnish and install rough
bucks for all wall and partition openings where
called for and shall secure lower end of bucks to
masonry floors by spiking to wood plugs or shall
provide other satisfactory and rigid means of at-
tachment.

“AIA. Reference Portfolio Containing Samples

of Metal Lath, Descriptions and Specifications Gladly
Sent.

NORTH WESTERN EXPANDED METAL CO., 1234 Old Colony Bldg., CHICAGO

119
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ST = MILCOR,
e " R FIRESAFE ROOFING

|  SPANISH METAL TILE

and other forms of roofing in Steel,
“ARMCO?” Ingot Iron, Zinc
and Anaconda Copper

3 C)
e it e MILZCORs
- of  modern school embody- FIRESAFE INTERIOR TRIM

ing Milcor Products.

Young America deserves
| more Firesafe Schools

EN the National Committee for Chamber of Commerce Cooper-
ation with Public Schools and the American City Bureau com-
pleted its investigation of 7150 school buildings in 429 cities, these

startling facts were disclosed. ‘

| Only 5% of our schools are constructed entirely of fire resistive materials.
13% classify as semi-firesafe, with fire resistive construction in walls, floors,
stairways, and ceilings, but with combustible flooring and roof construc-

tion over fire resistive ceiling. 17% are in the class that aiﬁear safe, with A :
masonry walls, fire resistive corridors and stairways, but ordinary construc- Metal Window Stoals
tion otherwise in floors, partitions, roofs and finish. 659% of our schools
are unsafe . . . .. with ordinary joist construction, combustible interior [
finish, many with wood foundations and roofs on which Fire thrives !

Metal Chair Rails

Architects who have opportunities to guide the designing and building of schools

will find many products in the Milcor Line vitally important to safety. The new

ob-page “Milcor Manual” will bring complete data to you. Shall we send it?
MILWAUKEE CORRUGATING COMPANY, Milwaukee, Wis. Metal Cove Bases
Chicago, IIL Kansas City, Mo. La Crosse, Wis. T

ILCO
for SAFE ‘ CHOL

Pac'd, P
7" Send for
“The Milcor Manual”

wammun

MILWAUKEE CORRUGATING CO., Milwaukee, Wis,
Please send, without cost or obligation, **The Milcor Manual™
on metal lath construction, and **The Milcor Guide,™

[] Check here if interested in Milcor Products for school construction.

Address......
City and State.................

edbove:
Netmesh Metal Laths

Stay Rib No. 1; %" Stay Rib No. 2,
and % * Stay Rib Metal Lath No. 3.
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View of Foxhall Village,
Washington, D. C, Boss
and Phelps, Owners and
Developers. Partitions
and backing of Cinder
Blocks throughout the
entire operation,

Exterior of a house in
Foxhall Village.Cinder
Blocks have been used
as a base for stucco and
asbacking for stoneand

brick work, as well as
for all partition walls.

An entire community

made fire-safe with Cinder Blocks

HE increasing development of the town
Tplanning idea finds expression in the new
Foxhall Village, Washington, D. C.

A universal desire for complete insulation has

been realized in the same operation. Cinder

Building Units have been used in all partition

walls, as base for stucco, and as backing for brick
and stone work.

Tests of every kind,and prac-
tical experience in many
actual fires have established
the superior fire resistance of
Cinder Units. The adapta-

bility of this material to all types of architecture
makes it possible to utilize its safety factor in
any operation.

Cinder Building Units, as manufactured by 84
plants under Straub and Bo Patents, may be ob-
tained throughout the United States and Canada.

Complete information re-
garding the characteristics of
Cinder Concrete Building
Units is contained in our
new catalogue, which will
be sent free upon request.

The NATIONAL BUILDING UNITS

CORPORATION

1600 Arch Street

Dept. F

Philadelphia
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'MILVACO COMPLETE HEATING SYSTEMS
and HEATING SPECIALTIES are used by

discriminating engineers

Fig No. 209 - : Fig. No. 12
PACKLESS VALVE ; - . . AIR ELIMINATOR

THERMO&TATIC TRAP

Fig. No. 85 Fig. No. 80
DUPLEX BOILER DIRECT RETURN
FEEDER TRAP

HE many large buildings throughout the country that are equipped with MILVACO
Heating Systems and Specialties are bona fide evidence that the engineers have been satisfied
with their superiority in actual performance.

For twenty-seven years the Milwaukee Valve Co. organization has been dev eloping heating
equipment that is correct from an engineering standpoint and practical and dependable in opera
tion. In addition it manufactures an unexcelled line of “Milwaukee™ standard brass valves, packed
type radiator valves, gate, globe, angle, check valves, etc.

Get the habit of ~pu1f\ ing and installing MILVACO exclusively.

Vrite for complete information, Dept. C

MILWAUKEE VALVE COMPANY

MILWAUKEE, WISCONSIN
OFFICES IN ALL PRINCIPAL CITIES
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Residence of E. A. Stockhus, Rockford, Ill. Jesse A, Barloga, Architect. Masonite Insulating Lath used as plaster base,

Homes of every type now permanently insulated
by this thermostatic wood

O matter whether your client wants
a wood, brick, stone or stucco house,
you ought to let him know about the ad-

vantages of insulation.

He will be especially glad to learn of the
permanent insulation assured by Masonite,
the thermostatic wood —so called because

under terrific steam pressure. The fibres
are formed into broad, smooth boards
packed with millions of dead air cells.
These boards assure permanent insulation
wherever used.

Masonite’s co-efficient of heat conduc-
tivity per inch thick per hour is 0.328

it actually regulates tempera-
ture; because it helps keep
every room in the house uni-
formly warm throughout the
winter and uniformly cool
all summer.

Masonite is made entirely

(flat plate test made by
Armour Institute). Write
for sample, and for book
of Specifications and Details.
Mason Fibre Company,
Dept. 638, 111 W. Wash-
ington Street, Chicago,

of long fibres obtained by ex- o ————— e~ Illinois. Mills: Laurel, Mis-

a : Mo. Avchitect: John La . M ite - .
ploding fresh wood chips “iuuicting Lath used as plaster base.  SiSSiPpi.

—_———E;

»'-I e —
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Write for Bulletins Nos. 71
and 25

Jennings Pumps

At right: a diagrammatic in-
stallation of the Jennings
Vacuum Heating Pump.
Steam, generated in the boiler,
flows to the radiators, where
it gives up its heat and is
condensed into water. Under
the action of the wvacuum
created in the return line by
the pump, the condensation
and whatever air may be
present in the radiators are
withdrawn through the ther-
mostatic trap and passed to

Motor-driven Jenmings Retwrn Line Vacuum
Steam Heating Pump. In standard sizes
for jobs ranging from less than 2,500 square
feet, wp to 300,000 square feet radiation.

on starting up
in zero weather

A Jennings Pump in the return line of the vacuum steam
heating system makes possible quick heat in starting up in
the morning, even in zero weather. Steam flow throughout
the system is steady, and positive. Each radiator receives
its share of the heat—the one farthest from the boiler, as
well as the nearest radiator. Heating being more efficient,
less fuel is consumed.

There is a Jennings Pump for your small heating jobs—
jobs of less than 2500 square feet radiation—as well as the
larger sizes, suitable for up to 300,000 square feet equiva-
lent direct radiation.

NASH ENGINEERING CO.

12 Wilson Road South Norwalk, Conn.

the return tank. From here,
the air is removed and dis-
charged by the pump into the
atmosphere ; the condensation
is pumped back into the
boiler.

The pump operates auto-
matically — removing water
and air only when the water
reaches a predetermined
height in the return tank, or
when the vacuum in the re-
turn line falls below a fixed
minimum.

llamd-inm : Pump
(Combumation racuum and condensition pomp)
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Here is. . .

thoroughly dependable
lighting protection

that fits any building plan . . .

CONTINUOUS light is vital wherever the pub-
lic assembles indoors. To insure against
lighting failures, many architects are now speci-
fying Exide emergency lighting batteries. In fact,
in some states legislation has been passed making
the installation of emergency lighting obligatory.

The protection afforded by the Exide emergency
lighting battery is automatic. If the main current
fails, the lights instantly draw power from the
battery—uwithout a hand touching a switch.

This method of lighting protection is absolutely
reliable. There is no intricate machinery to get
out of order. No expert electrician is needed for
its care.

An Exide emergency lighting battery can be
obtained to fit the requirements of any building
plan. It can be easily adapted to just those rooms or
exits where lighting protection is really necessary.

THE ARCHITECTURAL

FORUM

Novrtheast Junior High
School, Reading, Pa,
Exide-equipped

Whether you are specifying an emergency light-
ing battery for an entire school or theatre audito-
rium, or merely a single operating room of a
hospital, there is an Exide Battery of the proper
size and capacity to do the job at a corresponding
cost. This battery assures (1) absolute power
dependability; (2) long life; (3) freedom from
trouble; (4) low first cost; (5) low operating
cost.

Send for one of our engineers to consult with
you. He will be able to give you helpful informa-
tion on emergency lighting.

For a more technical description of emergency lighting,
see page 2876 of “Sweet's Architectural Catalogue”—
Section C.

Exi1de

BATTERIES

THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia

Exide Batteries of Canada, Limited, Toronto
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The Last Touch
for Fifty Years-

When Grauer-Watkins Red Asphalt Floor is installed, that job is off of your budget
and off of your mind for the normal life of the building.

Long-term economy—durability—fine appearance—make Grauer-Watkins Asphalt the
“top efficiency” floor for schools, hospitals, stores, banks, public buildings. And ideal for
foot-trafiic,—easy to walk on, easy to work on.

RED ASPHALT
FLOORS ENDURE

Uniform thickness of 83" is positively guaranteed and maintained. Colors: from clear
brownish-red through intermediate shades to black. Quiet, warm, dustless, sanitary, water-
proof, fire and acid-resistant.

Sanitary Cove Base in the same material, may be carried up the wall to any desired
height. Special shapes can be designed. Jointless, smooth, waterproof, easily washed.
The glossy, silk-like finish has great natural beauty.

Order the Grauer Bulletins to come to you regularly.

SPECIFIED BY DETROIT SCHOOL BOARD

Grauer-Watkins Red Asphalt Floors are used in many
Detroit schools. Partial list of recent installations:

SCHOOL ARCHITECT

Livonia High Sehool ..Byron E. Mills
Livonia Twp., Mich.. P ....Detroit, Mich.
Detroit Country Day School (Private)Richard H. Marr
Detrolt, Mich,. Detroit, Mich,
o eyon, Behilling & Keoug Roynl Oak High covseo Fredk, D, Madison

__|,J:'r“||‘:‘:'[7\"[h.h‘. itlling & Keough Royal Oak, Mich cesee.s . Royal Oak, Mich.
Bouthfleld Figh Sechool.... -3 .Fredk, D. Madison
Royal Oak, Mich... . oAtk Royal Oak, Mich.

David MacKenzie School Smith, -Hinchman & Grylls

.Board of Education Detroit, Mich .. Datroit, Mich,
.. Detrolt, Mich Bmory University.... 2 py & Crook
Atlanta, ( dherivtriaiute i nta, Ga.
Grosse Pointe High School. .. Geo. Haas
Grosse Pointe, Mich Detroit, Mich,
.Langdon, Hohly & Gram

SCHOOL
St. Stephen’s High School
Port Huron, Mich . .

Fordson High School....
Fordson, Mieh. .

ARCHITECT
..Donaldson & Meier
Detroit, Mieh.

...van Le Schilling & Keough
.. Detroit, Mich.

8t. Gregory School. ..
Detroit, Mich........

..Board of Education

George Washington School. ..
. . Detroit, Mict

Detroit, Mich

Holeomb Sachool. .
Detroit, Mich...

.. Board of Education
.. Detroit, Mich

.+~ Mgaleomson & Higginbotham
.« Detroit, Mich,

Western High School....
Detroit, Mich,...... s

Swanton School
Swanton, Ohio. .Toledo, Ohio

Park School .Wilson Potter
Ossining, N. Y.... shiaracs ...28 E. 17th St., New York City

A. L. Holmes School
Detroit, Mich............

Northern High School
Flint, Mioh......000000 .

.. Maloomson & Higginbotham
.. Detrolt, Mich

MANUFACTURING
Red Asphalt Floori
Sanitary Cove Base and Ti
Sidewalk Lights
Skylights
Floor Lights

Albert Grauer & Co.

1408~17 th ST. DETROIT, MICH.

INSTALLATION
Graustic Floors
Composition Floors
Rubber, Linoleum.

and Cork Tile
Cement Floor Finish




March, 1928 THE ARCHITECTURAL FORUM 127

Battery of four gas fired Heggie-Simplex \l:u.l‘
in the Charleston, West Virginia, Senior High \chno

The Foundation for
Scientific Teaching.

HERE the health and comfort of
school children depend upon sure
and even heat—in the most modern of

America,s SChOOI bllildings \emragi You ﬁnd Boiler number two of battery.
Heggie-Simplex Steel Boilers steadily

B . . . . . Architects
grOWlng m popularltv. The].r deSI.gn, thelr Warne, Tucker & Patterson

oy . h

dependability, their economy—appeal to e

. . . Heating Contractors
architects and engineers because arrived West Virginia Heating & Phanbiag Co.

Charleston

at scientifically.

Heggie-Simplex Boiler Co., Joliet, Illinois. Representatives in principal cities
— telephone and address listed under “Heggie-Simplex Boiler Company.”

HEGGIE-SIMPLEX

ELECTRIC-WELDED STEEL HEATING BOILERS
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See -h(;;zv thié r(;o{ deck—t

solves the problem

YMNASIUMS, auditoriums and similar steel framed buildings re-
quire roofs with these definite characteristics: Roofs must be light

in weight to save supporting steel. They must insulate effectively. Must
be economical in first cost and low in maintenance. They must present
a good appearance and reflect light. See how completely the Sheetrock-
Pyrofill roof on the gymnasium of the new Lyons Township (Ill.) High

School meets these requirements.

Sheetrock-Pyrofill is a fireproof reinforced gypsum construction with a
Sheetrock undersurface. It has light weight without sacrifice of strength.
It provides a positive insulation that permits accurate heat control and
appreciable fuel economy. The initial cost is moderate and the mainte-
nance negligible. It gives a finished appearance.*

For complete data on Sheetrock-Pyrofill roof construction, just mail the coupon.

UNITED STATES GYPSUM COMPANY
General Offices: 300 West Adams Street, Chicago, Illinois

SHEETROCK-

PYROFIL

R O 0 F D E C K S Reg. U, S, Pat, Off.

Made by the United States Gypsum Company

AND BUSINESS

Part Two

Addition to Lyons
Township igh
School, La Grange,
1. Jos. C. Llewellyn
Co., Chicago, Archi-
rects. 13000 sq.ft.3"
Sheetrock- Pyrofill
roof deck on Audiro-
rium and Gymnasium

*APPEARANCE
The above close-up of the Lyons Township High

School gymnasium shows the smooth, paneled un-
dersurface of the Sheetrock-Pyrofill roof deck. This
undersurface provides, also, maximum diffusion of
light and requires no initial painting or surfacing.
There are no projecting ribs to catch dust, and no
joints or form marks to mar the effect of good de-
sign. A “finished” appearance, however, is but one
of its many advantages.

UpS

STANDARD BUILDING

MATERIALS

wewnnnens Mail this Coupon Now sssssssss

UNITED STATES GYPSUM CO.
300 W, Adams Street, Chicago, 111,

Please forward your special information on Pyrofill
Construction,

i) P e e S st el R g

Architectural Forum, March, 1928
L T T T R L e T L
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Montreal’s Latest and

Largest Office Building
Exclusively Equipped
with VENTO -+ 7 ~

The 10,418 square feet of VENTO
installed in the Royal Bank of
Canada is further indication of the
rapidly growing preference for
VENTO Cast Iron Heaters. The
thousands of installations in our
great skyscrapers and modern
buildings of all types are convinc-
ing proof of VENTO’S superiority.
Engineers, architects and building
owners find in VENTO the utmost
in durability, perfect control and
operating efficiency at a decidedly
lower initialcost. -+ ~» + -

THE ARCHITECTURAL

VENTO AGAIN!

FORUM

A typical stack of VENTO
Cast Iron Heaters

York & Sawyer, New York City

Acrchitect
S. G. Davenport, Montreal, Canada
Ass’t. Architect
Mevyer Strong & Jones, N. Y. C.
Consulting Engineer
Wilson & Kearn, Montreal, Canada
Ass’t. Consulting Engineer
John Colford, Montreal, Canada

Heating Contractor

B. F. Sturtevant Co., Hyde Park, Mass.

Blower Company

ST GO R B RN R R
e R L L _Zl" ]

1l"lU'.l.Ll:]!-’I-!_lfﬂ' s 0
SERETRTEIE- L F - R b

[ egidag
Br ]

"'I."llr_-q,-"lr

ROYAL BANK of CANADA
Montreal, Canada

AMERIGAN RADIATOR (;OMPANY

VENTO DEPARTMENT: 816-820 South Michigan Ave., Chicago

Makers of IDEAL Boilers,. AMERICAN Radiators, ARCO Tank Heaters, VENTO Ventilating Heaters,
AIRID Air Valves, MERCOID Controls and devices for drying, humidifving, cooling and refrigeration.

Showrooms and sales offices: New York, Boston, Providence, New Haven, Newark, Philadelphia, Baltimore, Washington,

Richmond, Buffalo, Pirtsburgh, Cleveland, Detroit, Cincinnati, Atlanta, Chi
Minneapolis, Omaha, Kansas City, Denver, San Francisco, Los Angeles, Seattle,
(

cago, Milwaukee, lndinnnqnlin. St. Louis, St. Paul,
oronto, London, Paris,

Milan, Brussels, Berlin.
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ORA NGE SCREENS
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THE MARCUS L. WARD BACHELORS HOME, MAPLEWOOD, N. J.
OFFICE OF JOHN RUSSELL POPE, ARCHT., ALEXANDER TROWBRIDGZ, CONSULTING ARCHITECT

D R AN GE
Aluminum Frame
sS4 R-BE NS

are Strong,— more

25 29%9"

—

rigid and lighter
Welded corners ave stronger and meater than the Detaitsection of extruded Aluminum Frame withscreen

old style reinforced and viveted corners. Firm f/](j/] ([}]}' az’/](’}' SCTeen cloth in place showing tock mowlding which, when

welded corners make the whole frame into ona piece. mapped into place, holds sereen cloth in vice like grip

Orange Aluminum Screens were chosen to screen the Ward Home because they were the finest
screens obtainable . . . . The superiority of Orange Aluminum Screens becomes more evident
when moderate price, long life, ease with which screen cloth may be replaced, are considered

. . . We want every architect to see a full size Orange Screen in a window . . . . Let us
screen a window in your own office or home, —then you will appreciate the lightness, strength
and rigidity of these aluminum frame screens.

Send for circular describing and illustrating a variety of models for
double hung windows, inside and outside French windows, and special
windows. Bright or brushed finish in aluminum, or any color to order.

ORANGE SCREEN COMPANY
Maplewood, New Jersey




Our Contribution

to the art of Heating & Ventilation

FIVE YEARS AGO when the Herman Nelson light weight, compact, indestruct-
ibleradiator was placed on the market,it was immediately acceptedasthe greatest
advance in the art of Heating and Ventilation in a generation. It has made possible
heating and ventilation dependability and performance hitherto unattainable.

The Herman Nelson Wedge Core Radiator is an exclusive feature ofall Herman Nel-

son Heating and Ventilating Products and accounts for their unequaled performance.

HEATING * VENTILATING * COOLING <« DRYING =~ CONDENSING

THE HEEREMAN NELSON CORPORATION -«

UNIVED

for the ventila-
tion of schools,
hospitals,offices
and otherbuild-
ings presenting
an acure venti-
lating problem.

HERMAN

NELSON
Invisible
RADIATOR

. supersedes all
previous radiators,
radiator cabinets
or ¢ []t‘]”}uff\,
Occupies no
room space and
makes possible any desired deco-
rative scheme or furniture arrange-

ment. Indestructible in service.

THE HERMAN NELSON

hilet
UNIT HEATER

It operates at
steam pressures
from1to 150 lbs.,
and offers the bet-
ter and more
economical way
of diffusing heat in Factories, Rail-
road Shops, Roundhouses, Mills,
Warehouses, Garages, Gymnasiums
and Industrial Buildings.

Herman Nelson
Radiator Sections
for Blast Heating and Cooling

Indestructible,

-i operating at any
§  steam pressure
{ from1to1501bs.,
J non-corrosive and

leak-proof.
May be arranged in banks to solve
any special problem of heating or
cooling,.

Moline, Illinois

Builders of Successful Heating and Ventilating Equipment for over 20 Years

Sales and Sevvice

BELFAST, ME. UTICA SCRANTON SAGINAW CINCIXNATI DES MOINES T. LOUIS DALLAS SALT LAKE CITY SAN FRANCISCO
BOSTON BUFFALO PITTSBURGH DETROIT TOLEDO MILWAUKEE BIRMINGHAM EMPORIA SPOKANE VANCOUVER
NEW HAVEN PHILADELPHIA CHARLOTTE, N, C. CLEVELAND INDIANAFPOLIS GREEN BAY ATLANTA KANSAS CITY PORTLAND TORONTO

NEW YORE CITY WASHINGTON,D.C. GRAND RAPIDS COLUMBUS CHICAGO MINNEAPOLIS MEMPHIS DENVER SEATTLE WINNIFEG, MAN.




SUCCESSFUL re-
sults of the Univent have
brought national recogni-
tion to the basicideaofunit
ventilation. With success
has come imitation; but—
imitation is not duplication.

Thanks to the architect,
this factis becoming known
to the public: the results
of Univent Ventilation
cannot be duplicated by any
other unit ventilator.
The Univent's important
features are exclusive to the
Univent.

The Univent is a complete
individual ventilation ma-
chinewhich draws fresh air

— or equal”
cant give you
UNIVENT

VENTILATION

because Univent re-
sults are due to ex-
clusive features that
cannot be duplicated

directly from out of doors,
cleans it, warms it to a
comfortable temperature,
distributes it gently, silently
yet thoroughly throughout
the room. Windows may
remain shut. Dangerous
drafts are eliminated.

For schools, hospitals, tel-
cphone companies, office
and public buildings, the
Univent has created a new
standard of helpful, eco-
nomical ventilation. The
Architects’ and Engineers’
edition of “Univent Venti-
lation"" will be gladly sent
to you upon request. The
Herman Nelson Corpora-
tion, Moline, Illinois.
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Built-in  Battery
Women's Hospital
Montreal.

Castle Sterilizer Service Rendered
by Competent Service Agents

Castle service and sales representatives are near you
to give competent advice and data on any sterilizer
installation you conterﬁplate. Write us your require-
ments and you will be called on at your convenience.

Skilled Engineering
Service

Castle engineers at Roch-
ester will be glad to coop-
crate in furnishing plans,
lay-outs, specifications and
advice for new installations.
Correspondence is invited
from superintendents, con-
sultants, architects and con-
tractors. Data furnished
without obligation on any
installation on submission
of general requirements.

Bed Pan Washer and Sterilizer

The Castle Bed Pan Washer and Sterilizer has the endorsement of
prominent hospital executives because it actually does the work it is
supposed to. A patented and exclusive washing feature gives this

Complete Battery, A-005 for 50-Bed Hospital surety. Write for details and installation specifications.
WILMOT CASTLE COMPANY 1209 University Avenue Rochester, N. Y.
Iarge.rt line of Hospital, Physicians’, Dental and Bactmalogzcal sterilizers o

L > L) I

FORDATA ON CASTLE BUILT-IN STERILIZERS FILL AND MAIL TODAY
NAME...icsssnsersnosnesassnensuncnonsse T e ey e S B e o= e i s iy st v vy i s
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eAnnouncing the

“Superior” Rolling Window Screen

T is with pleasure that we present the latest addition
to the Higgin screen family the

“Superior” Rolling Window Screen

Since 1893 The Higgin Manufacturing Company has been
a leader in the manufacture of all-metal screens. Changing
conditions in construction, especially in the use of various
types of casement windows, have made necessary changed
methods of screening. This Company has always been
alert in satisfactorily meeting each new requirement.

The acquisition of the “Superior” Rolling Window Screen
to supplement our established lines of metal and wood
frame screens is in line with the Higgin policy of pro-
gressiveness and with the slogan, “A Higgin Screen for
every style of window and door.”

The “Superior” Rolling Window Screen will be made,
sold and installed by The Higgin Organization, which
means Higgin Quality and Higgin Service. Call in the
Higgin representative near you, or write the factory direct
if you do not know his name and address.

THE HIGGIN MANUFACTURING COMPANY
General Offices: Newport, Ky.

Branches at Kansas City, Mo., and Toronto, Ont., Canada

Sales Representatives in the principal cities
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What about

1OImMorrow

What of the City of Tomorrow, when
our buildings that now brush the fringes
of clouds will thrust their heads far above
the smoke and fog clinging to the lower
air? These things are bound to
Steadily,
buildings, and with vast imaginings, man

come.

with wings and motors, with
pursues his upward climb.

What then of the materials of which to
build our Cities of Tomorrow? They must
no doubt of

Great strength must also be theirs

be light in weight . . .
that.

strength to resist the crushing
weight of story upon story . . . yet
flexible strength, for the buildings of to-
morrow will sway in the winds that buffet
the skyscrapers of today.

One problem of Tomorrow’s emerging
architectural and building era has
already been solved in the Ingalls
Truss.

Here is the required strength
fully equal to any demands likely

BRANCH OFFICES:
New York
i17 Liberty Street
New Orleans
1717 New Masonic Temple
Atlanta
715 Healey Bldg.
Tampn
1004 Tampa Theatre Bldg.
jam}
1021 Seybold Bldg.

flexible strength,
for the built-up truss formation gives a

to be put upon it . . .

tensile quality that a single, solid beam
could never have—and makes possible fire-
proof and soundproof floors.

The Ingalls Truss

is a building form in advance of our times,

Light in weight, too.

yet eminently suited for today, as well as
for tomorrow for one and two
story buildings, as well as for twentieth
century skyserapers.

That it is cheaper and quicker
to install, easier to handle, and ef-
fects remarkable savings, are other
appeal—

superiorities bound to

today!

For complete engineering data and descriptive information, write us at once.

——

S AWAT 7
LI_,H lProduc/rs C

e P A e

—
o

7Main Office and Plants, Birmingham, Ala.
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The floor for service—in Baldwin Locomotive Works

This vast expanse of flooring in the Guide Bearer
Shop of the Baldwin Locomotive Works at Eddystone,
Pa., is one continuous unbroken sheet of Genasco
Asphalt Mastic—and it was laid because of its ability
to stand hard daily usage.

Made with Trinidad Native-Lake Asphalt—famous
as a street-paving material for over a half-century—it
is durable, resilient, dustless, sanitary, acid-resisting,
non-absorbent, and easy to keep clean.

Reg. U. 8. Pat. Off.

STEADILY DETERIORATING

ALL WATER SUPPLIES

In This Great Country
Of
WATER CONSUMERS
Are

Established 1880
B. T. LOOMIS
Originated and Patented
First Mechanical Filter
1880

They Will Never Be Better
EXCEPT ? WHY ?

Send For Booklet

The Loomis-Manning Filter
Distributing Company
1424 South 37th Street, Philadelphia, Pa.

Genasco Asphalt Mastic is specified by leading archi-
tects for manufacturing plants and other private and
public buildings, and is easily and quickly laid as a
new floor or over old floors of wood, stone, concrete or
tile—without interruption of business.

Write us today for full information.

The Barber Asphalt Company

New York Philadelphia Chicago
Pittshurgh St. Louis Kansas City San Francisco

The modern industrial flooring for large areas

Part Two

(FeNASCO ssphatt Mastic

‘1515 ALTGELD STREET

PRESTEEL Stairways

Tested for Strength

Engineering Standards

Stairways for all types of Buildings

Contracts Taken Anywhere
Representatives in all Principal Cities

Guaranteed Without Reservation
We will be glad to forward Catalog
prepaid on request

1515 ALTGELD STREET . CHICAGO, ILLINOIS
Ineorporated 1913

WOODBRIDGE ORNAMENTAL IRON COMPANY

=

S
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‘No dangerous Slivers

Bloxonend F1

for Gymnasiums, School shops, Armories

The method of laying BLOXONEND in gym-
Angle iron covers expansion opening nasiums, shown above, is recommended to those
and serves as wall protector. Quarter requiring maximum resiliency. However, BLOX-
ozad ‘or 1. G Mol muy. be; used: in ONEND is inherently resilient and floors laid
lieu of angle iron. q 4 NG
directly over concrete by lateral nailing are en-
Dieetaait anttias (Noascnimatiog t:lrvi_\' ﬁ:msfactury to many arclntev.ts and to phy-
ft. lengths) broken to illustrate sical directors and athletes now using them.
lateral nailing, Provided with special
nails in countersunk bores ready for In addition to resiliency, BLOXONEND gives
driving. you every other quality you want in a gymnasium
or shop floor. It is bright, clean, attractive and
Bloxonend sections toe-nailed through Tains the buiddune. Tt stave s bl e
base into floor strips. When toe-nailed, outlasts ‘t 1e bullding. .t stays smooth and being
lateral nailing may be eliminated, end grain, it cannot shiver—a safeguard worth
providing.
Floor strips recommended only when
maximum resiliency is required. Ordi- BLOXONEND affords a firm. safe foothold
i Rty aaad. In T SNCHY: oEa minimizing falls and accidents. It is a fast floor
concrete by lateral.nailing without @ . . 3
and plates used in anchoring gymnasium equip-

sleepers. ; o . .
R o ment are easily and satisfactorily inserted.

Specified by most prominent schoolhouse architects. Sample and details
on request

CARTER BLOXONEND FLOORING COMPANY

Kansas City, Missouri

New York Detroit

501 Fifth Ave. 1st. Nat’l Bank Bldg.
Chicago San Francisco
. - 639 Howard St.

332 So. Mich. Ave.

Boston ays D Washington, D, C,
250 Stuart St. S m h Insurance Bldg.
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A.P.W. PAPER COMPANY, ALBANY, N.Y. U.S.A.

Onliwon toilet  paper
cabinet cast in solid
white porcelain to fill
recess wall tile space.

This silky tissue pleases guests

NLIWON toiletpaper pleases

discriminating guests. They
are quick to appreciate its soft,
smooth, satin texture.

So most of the fine hotels and
buildings throughout the country
have found it pays them to rely

on Onliwon service exclusively.
Such nationwide acceptance is
the result of Onliwon's three out-
standing features—beautiful cabi-
nets . . . finer paper . . . less waste.
A.P.W.Paper Company, Albany,
New York, U. S. A.

Onliwon

TOILET PAPER AND PAPER TOWEL SERVICE




® BOOK DEPARTMENT ®
A WORK ON STRESSES, GRAPHICAL STATICS AND MASONRY

Reviewed by FRANK W. SKINNER, CONSULTING ENGINEER

HEN the seniors of today were students in schools

or colleges, wooden beams, girders, columns and
trusses were being displaced by wrought iron; the re-
quirements for framed structures were usually vague and
arbitrary, the strength and other properties of the mate-
rials used were not well or widely determined, and meth-
ods of analysis and computation of stresses were crude
and inadequate. In the early days of some of our lead-
ing technical colleges, instruction in calculation and de-
sign of structures was largely derived from the applied
mechanics of Rankins and Weisbach and the analytical
and graphic methods of Greene and Wood for computing
truss stresses, supplemented by the interpretations and
extensions of some notably brilliant lecturers in class-
rooms. The student learned, maybe, to calculate the
stresses in a few simple types of structures, under more
or less accurate assumptions, and attempted to take out
an insurance policy for ignorance by the use of a “factor
of safety,” large enough to cover uncertainties, mistakes,
and “acts of God.” Now, the analysis of structures and
computation of stresses are a highly perfected art, with
a multitude of writers and teachers producing numerous
papers and textbooks, some of high value,—and some
conflicting,—that not only cover a wide field with elab-
orate data, but by their volume and variety appall the
student and the ordinary practitioner. A great service
has therefore been rendered to architects, engineers, and
other designers and students, in the preparation by Dr.
Swain of this complete, up-to-date, authoritative descrip-
tion and analysis of structural stresses, with clear and
simple demonstration of the best and the most accurate
methods for their rapid, practical determination by ana-
Iytical and graphical methods that verify each other.
By also discussing the theory and design of masonry
structures, giving the fundamental principles and meth-
ods of their application in equally convenient and com-
prehensive manner, the author has so practically covered
the two great classes of steel and masonry that are the
first essentials in nearly all important structures, that
the competent designer may safely adopt his methods,
formule, and supplementary data with great economy
of time and labor, and assurance of accuracy and com-
pliance with high standards. This book deals with stresses
developed in structures of wood, metal and stone, chiefly
buildings, bridges, sub-structures, and their elements,
that are subjected to stress in tension, compression, flex-
ure, and torsion; and defines and studies the dead and
live loads and their reactions that constitute the outer
forces which produce the inner forces of stresses that
are analyzed and calculated. Valuable data are given of
the amounts, character, application and effects of various
kinds of loads, including snow, wind, crowds, trains,
vehicles, merchandise, earth pressure, liquid pressure, etc.
In Chapter X, Dr. Swain places the first use of the
truss idea in about the year 1560, and sketches the de-
velopment of the principal types of trusses up to date.
He devotes five chapters to stresses in trusses, the ana-
Iytical method of joints, and the methods of moments,

with abundance of diagrams, formule, explanations and
examples. The chapter on economics of simple trusses
considers the most advantageous determination of vari-
ous requirements besides the bare consideration of min-
imum weight. Several of the book’s chapters are devoted
to graphical statics, their general principles, and the de-
termination by them of reactions, moments, shears, cen-
ters of gravity, moment of inertia, and of stresses by the
methods of moments and of joints. The chapters on
dimensioning and impact give the most advanced meth-
ods, standards, theories and observations, contain ex-
tracts from specifications, and give data of great practical
value, derived from tests, experiments and investigations,
including the impact percentages found in working struc-
tures, and the velocity of transmission of stress in mate-
rials. The treatment of these subjects is well considered.

The nine chapters covering earth pressure, masonry,
retaining walls, piers, arches and dams, give extended
consideration to the cohesion of earth, friction, angle of
repose, surcharge, comparison of theories, hydrostatic
and hydraulic pressures, experiments, masonry types, re-
repose, specifications, rules and principles of design,
stresses, strength and stability, and detail and design of
retaining walls, loads, shape and dimensions of piers and
abutments, theory of loads, stresses, design, types and
details of hinged and hingeless arches, linear arches, and
concrete arches. Dams are considered as substantially
straight or curved retaining walls, holding back water
instead of earth. Vertical, horizontal, and inclined pres-
sures, uplift, cross section, stresses and stability, founda-
tions, spillways and expansion are considered ; diagrams,
formulz, and notable examples of important structures
are given. The remarkable clearness, attractive presenta-
tion, logical treatment, and the combination of mathe-
matical and scientific accuracy, with practical considera-
tions that characterize the entire book, are the natural
expression of Dr. Swain’s notable experience and services
as a distinguished educator and eminent practicing engi-
neer of many years’ prominence as Gordon McKay Pro-
fessor of Civil Engineering, Harvard University ; Chair-
man, Boston Transit Commission ; Consulting Engineer,
Massachusetts Railroad Commission; Past President
American Society Civil Engineers; member of many
technical, scientific and engineering societies ; consulting
engineer, and author of many papers and monographs.

The book is equally valuable for reference, for study,
and as a working tool. It is at once a handbook, a sum-
mary, and a very complete treatise that reduces difficult
and complicated problems to their lowest terms, and
solves them by the obvious application of simple rules
and principles without complex operations, tedious calcu-
lations, or intricate mathematics. It should find a place
in every technical school and library, and be indispensable
for every structural designer as well as to many architects.

STRESSES, GRAPHICAL STATICS AND MASONRY. By
George F. Swain, L.L.D. Professor of Civil Engineering at
Harvard University. 525 pages, 6x9 ins. Ilustrated. Price
$5. McGraw-Hill Book Co., 370 Seventh Avenue, New York.

Any book reviewed may be obtained at published price from TaE ARcHITECTURAL ForuMm
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THE A. B. C. OF PLASTERING. By A. H. Telling. 235 pp.,
5 x 7% ins. Price $3.25. Oxford University Press, New York.
NE of the consequences of the present high costs of
construction seems to be careful study into use of
materials and methods of building in order to secure
whatever may be had in the way of economy in using
materials and the best possible results when a building
has been completed. Thus different aspects of carpentry,
wiring for electricity, and the installation of plumbing,
heating and ventilating equipment have been dealt with,
and numerous manuals are being published for the guid-
ance of artisans and for the information of architects
and their specification writers. The present volume deals
with plastering, discussing its history as well as its prac-
tical use. While written from an English point of view
and making use of terms which are no doubt different
irom those used in America, the work supplies a most
excellent manual for the use of plasterers anywhere.
CIVIL ENGINEERING SPECIFICATIONS AND QUANTITIES.
By G. S. Coleman and G. M. Flood, 282 pp., 5% x 8% ins.
Price $4. Longmans, Green & Co., Ltd. New York.
URING the past year the presses of many large
publishers have been producing volumes dealing
with engineering in one or another of its phases, with
materials and their use, and with other subjects which
to engineers and builders are interesting details of theory
or practice. These works are of value not only to es-
tablished engineers, who desire to keep abreast of the
latest, but also the large number of engineers who each
year leave academic halls for practice in the field.

Architectural
Construction

VOLUME I

ByWALTER C. VOsS and
RALPH COOLIDGE HENRY

EALS with all types of construc-

tion, from the simplest suburban
structure of wood to the more com-
plex fire-resistant construction of our
large cities, fully illustrated and de-
scribed. The work consists of 358
plates, 9x11% ins., 381 figures and
1246 pages and includes complete
working documents of executed build-
ings, photographic records of results
accomplished, with original drawings,
details and specifications by a num-
ber of wellknown American architects.

PRICE $20

ARCHITECTURAL FORUM BOOK DEPARTMENT

ROGERS & MANSON COMPANY
383 MADISON AVENUE NEW YORK

March, 1928

This particular work, by two widely known English
engineers, deals with its subject from what is naturally
an English point of view, and it might be regarded, in a
sense, as setting forth the very fundamental elements
of professional practice. It deals with the duties and re-
sponsibilities of a civil engineer to his clients and to the
public in general ; with his relations to contractors ; with
countless matters in regard to contracts and the methods
of dealing with the municipal boards or authorities with
which civil engineers generally have to do. Then it takes
up the choosing of materials, their use, and the matter
of the workmanship which is required for the proper
use of materials, and then the highly important matter of
preparing adequate specifications for the economical ob-
taining of just what is required; and finally the estimat-
ing of the quantities of material which will be needed,
and their costs, which logically have much to do with the
matter of obtaining cost estimates. The broad scope of the
work and the excellence and clarity of its presentation
give it a highly practical value to engineers and architects.

WOOD AND LUMBER. By Adnah Clifton Newell.
6x9 ins. Price $2.25.

211 pp.,
Manual Arts Press, Peoria, 1L

T is doubtful if the use of any of even the most adapt-

able building materials will ever equal in extent the
use of wood. Wood enters and always has entered into
the construction of buildings of every conceivable kind,
and it is not likely that anything else will ever be found
to take its place. The wide use of wood naturally gives
importance to consideration of its qualities, and study of

SMALL FAMILY HOUSES
By R. Randal Phillips, Hon. A.R. 1. B. A.

PRESENTATION of the possibilities which the *Modern
English Style” holds forth for use in designing and planning
the suburban or country house of small or moderate size.

Fully illustrared with halftones of the exteriors and interiors of
houses actually built in various parts of England; houses of different
materials, and of a kind quite as appropriate for America; floor plans
are included. An eminently practical book, useful alike to the

architect and the home owner.

159 pp., 6% x 9% ins. Price $3.75
ROGERS & MANSON COMPANY
383 Madison Avenue, New York

Any book reviewed may be obtained at published price from THE ARCHITECTURAL Forum
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For Every
Refrigerator Need

g
S

Mc CRAY refrigeration engineers are
ready and willing at all times to
consult with architects about the specific
refrigerator needs of their clients.

For 38 years we have held to an unyield-
ing standard of quality in refrigerator de-
sign and construction. Our reward is an

army of satisfied users—more than 250,000!

For electric or mechanical refrigeration
of any type—or ice—McCray refrigerators
insure efficient, economical service. Re-
member, whatever the refrigerating agent

may be, the refrigerator itself determines

< ARCHITECTS appreciate the completeness of Mc(RAY
service—not only in stock models for every purpose, but
in built-to-order equipment to meet specific needs

141
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the character of service that is delivered.

Every architect should have the McCray
portfolio, prepared by our engineers espe-
cially for architectural use. It contains val-
uable information on every type of refrig-
erator equipment—standard specifications

—and many other facts for architects.

McCray refrigerators are available for
every purpose—in homes, hotels, clubs,
restaurants, hospitals, institutions, florist
shops, stores and markets. Have you the
McCray catalogs in your files? A postcard

will bring them, without obligation.

McCRAY REFRIGERATOR SALES CORPORATION
864 Lake St., Kendallville, Indiana

MECRAY REFRIGERATORS
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wood's qualities or characteristics forms the subject mat-
ter of this volume, one of the useful works of a more or
less technical nature being published by the Manual Arts
Press. The author, who is Director of Manual Arts at
the Illinois State Normal University, considers the na-
ture and characteristics of woods of different kinds, their
growth and composition, matters which have to do with
their strength, liability to shrinking, swelling, warping,
durability, decay, etc., and part of the volume is devoted
to the important matter of wood preservation. The latter
chapters are devoted to consideration of lumber, the term
used apparently when the wood of a tree has been made
ready for marketing and use. These chapters deal with
“Lumber Classification and Grading,” Lumber Manu-
facture,” and “Sizes of Lumber,” fully and adequately.

CONSTRUCTION DETAILS SHOWING MODERN APPROVED
PRACTICE. 160 pp., 9 x 12 ins, Price §1. Building Age
and National Builder, New York.

ERTAIN individuals fully familiar with develop-

ments in the building field report that with the
slipshod methods by which workmen construct a large
part of the building which is being done today there is
danger of the trades’ losing that strong grasp upon their
work which in all ages of our history has characterized
the American workman,—a knowledge which has always
been a cause for honest pride. The danger, it is further
pointed out, is all the greater in that the trade or “voca-
tional” schools, the function of which is to train me-
chanics or workmen for the different building trades,
may find themselves obliged to train men to work not
according to traditional standards but to the far less

ARCHITECTURAL FORUM

BOOK DEPARTMENT Part Two
admirable standards maintained by present-day con-
tractors and sub-contractors, the inference being that
workmen not so trained may find themselves handicapped
when they begin actual work. And yet, as is well known,
these trade schools are responsible for training a great
part,—possibly greater part,—of the men who must
maintain and carry on the traditions of American build-
ing. The failure of the schools, by lowering their stand-
ard, will mean logically the destruction of the traditions
behind the different trades. This valuable work, pre-
pared by the editorial staff of The Building Age and
National Builder, is intended for the guidance of car-
penters, architects, draftsmen, detailers, contractors and
others concerned in building construction.

“Today there is no question hefore the building in-
dustry more important than that of better building. To
build to last, we must not only use good design and
materials, but also follow correct methods of erection.
In that way we will build comfort, convenience, fire-
resistance and permanence into every structure. This book
is not an attempt to impose dogmatic ideas of detailing
on its readers. The details presented here, have heen
gained from widely scattered sections of the country. A
sincere attempt has been made to serve «ll localities with-
out discrimination. Buildings erected according to these
details can be relied upon as being in line with the best
practice of the day. They will not be classed as shoddy;
they will be the type of structure that future citizens
will look back upon with pride,—the work of master
builders of our age and representative of their methods.”

The work discusses every detail of building and equip-

REAL ESTATE
MERCHANDISING

By Albert G. Hinman and Herbert B. Dorau

Assistant Professors of Economics, Northwestern University School
of Commerce; Research Associates, Institute for Research in Land
Economics and Public Utilities
[ o]

A complete review ot the business
of dealing in real estate. It deals with
the conducting of an active real estate
business, with the buying and selling of
realty by private investors, and with the
improvementand holding of property for
revenue. An eminently practical work
on an increasingly important subject.

363 pp., Price $6

ROGERS & MANSON COMPANY
383 Madison Avenue New York

American

Apartment Houses

CITY aAnD SUBURBAN
By R. W. SEXTON

A comprehensive study of the modern
American apartment house in its various
phases, its designing and planning. Fully
illustrated with views of exteriors, interiors
and plans, and including text which makes
plain the entire subject of apartment
houses, their planning and management.

316 pages, 9'sx12% inches
Price §16

ROGERS & MANSON COMPANY
383 MADISON AVENUE, NEW YORK

Any book reviewed may be obtained at published price from THE ArcHITECTURAL ForUM
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ment,—wood joints, stucco on frame construction and
monolithic concrete ; double concrete walls ; building with
brick and hollow tile; balloon and braced frame con-
struction ; shingling and other forms of roofing; mill-
work ; heating of different types. Every detail is con-
sidered and illustrated with diagrams and in many in-
stances with working drawings.
book on building, and its teachings are in accord with
the best building practice which is obtaining today.

STANDARD CONSTRUCTION METHODS. By G. Underwood.
407 pp., 6 x 9 ins. Price $5. McGraw-Hill Book Co., Inc.,
370 Seventh Avenue, New York.

HERE would seem to be no lack of recent works
dealing with construction in its many and varied
phases, the intention of their authors being no doubt
to supplement the training which the workman receives
in his trade school and to constitute a kind of encyclo-
paedia or guide to standard practice to which the work-
man or the superintendent of building may refer. This
particular volume, the work of a well known construc-
tion engineer, is one of the fruits of considerable ex-
perience and much observation. Primarily the book is
intended for the use of construction superintendents and
others upon whom the responsibility of getting things
done may rest. It covers a wide field, as is essential
if it is to be useful to men who are expected to have
a wide general knowledge of construction work.
“The author has endeavored to make simplicity and
preciseness the outstanding characteristics of the book.
He has adhered to simple principles and has described
only such methods as he has found to be the most useful

FORUM BOOK DEPARTMENT

It is a valuable hand-
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in the ordinary run of work. Descriptions of ‘stunts’
and unusual methods have been carefully avoided. In
planning the book, each subject has been visualized from
the standpoint of a construction superintendent, and the
usual and most up-to-date way of doing the work has
been described. Sufficient other information has been
given in each chapter to make clear the science of the
subject. The different classes of work have been ar-
ranged in chapters following one another in accordance
with the sequence of operations usually followed in
construction projects, describing all the steps necessary
to carry on a project from excavation to panting. The
introductory chapter suggests the organization of the
construction force and the layout of the plant and de-
scribes the various pieces and types of equipment used
on an up-to-date construction project. The first step in
the operation being excavation, this is discussed includ-
ing layout, retaining measures, blasting, water control,
and pile driving. Following this, the major portion of
the book deals with structural operations divided accord-
ing to the kind of materials used,—that is concrete, brick
and steel construction, describing in some detail each of
these materials and the operations and equipment used
in assembling them. In the chapters on “Roofs and
Flashing,” the author seems to have confined himself
almost entirely to the application of various kinds of
built-up or composition roofing on flat roofs. The interior
finish of buildings is then discussed under the heading
of “Lathing and Plastering.” Following this more de-
tailed information is given on the subject of equipment
in a chapter on “Scaffolds,” their planning and erection.

Acoustics of Buildings

Including

Acoustics of Auditoriums and
Soundproofing of Rooms

By
F. R. WATSON
Professor of Experimental Physics, University of Illinois

@] This book covers the entire subject of Acoustics of Buildings.
It describes briefly the action of sound in buildings, and, n
accordance with the present knowledge of the subject, gives
detailed illustrations for guidance in the acoustic design of new
buildings and in the correction of acoustic defects. @ In this
volume, mathematical formule and theory have been minimized,
but the results of experimental tests are set forth in considerable
detail. Formule which are needed for calculating acoustic
effects are illustrated by numerical examples and curves. @ The
publication of this book was made necessary because of the
repeated requests made by architects and builders for help in
the correction of acoustic difficulties found in many buildings.
Information is also needed about the construction necessary to
avoid these defects in new buildings. @ As the scientific
ublications on the subject deal with special topics in more or
ess general terms, an extensive study 1s required before prac-
tical applications can be made with any degree of confidence.
@] The existing knowledge of the acoustics of buildings is
incomplete in many respects, with the result that a number of
misleading ideas have grown up to lain the phenomena.
Q] The book is divided into two main divisions, ‘Acoustics of
Auditoriums’ and ‘Soundproofing of Rooms.’

152 pages; 6 by 9 inches; 72 figures. Cloth,
$3 Postpaid

ROGERS & MANSON COMPANY

383 Madison Avenue, New York

THREE VALUABLE
TECHNICAL WORKS

BY FRANK HALSTEAD

Architect, and Instructor in Architectural Drawing,
William L. Dickinson High School, Jersey City

THE ORDERS OF ARCHITECTURE

A complete treatise in small compass on a subject which
forms one of the very foundation stones of architecturs.
A disoussion of classic mouldings, column construction, and
the “‘orders” of architecture,

139 pp., 73x11 ins., 45 plates, $3 Net

ARCHITECTURAL DETAILS

Intended for the use of junior architects and builders, or
for a textbook in technical and wvocational schools, It
covers every detail of actual architectural drawing.

288 pp., 7%xl11 ins., 114 plates, $3.50 Net

ARCHITECTS’ AND BUILDERS’
REFERENCE BOOK
A work on actual building construction, dealing with every
detail of practical building, from excavating to interior

finigh, Useful to instructors and students in architecture,
carpentry and cabinet making,

192 pp., 7%x11 ins., 67 plates, $3 Net

ROGERS & MANSON COMPANY
383 Madison Avenue, New York

Any book reviewed may be obtained at published price from THE ArcrirecTurAaL Forum
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Westinghouse Panelboards for every application

From

B bl

FTER a long period of research and engineering development,

there is now a Westinghouse panelboard for every application.

Increasing use shows that the quality of Westinghouse panelboards is
fast becoming recognized in the building industry.

Westinghouse panelboards are all of the unit type construction,
which allows any desired changes to be made in a section from the
front of the board, without disturbing any other sections. Each unit
is isolated from the rest, and all units are interchangeable.

The adjustable trim clamp, with which all Westinghouse panel-
boards are equipped, facilitates easy adjustment of the trim on the
box, even though the box may be set as much as three-fourths of an
inch below the surface or out of plumb.

These characteristics and others are explained in the catalogue,
“Westinghouse Panelboards and Cabinets”, which will show you the
many types of panelboards and their uses. Write our nearest district
office for Catalogue 42-A, or ask our panelboard specialist to call. He
is at your service to help you solve those knotty problems that so often
increase installation cost.

Westinghouse Electric & Manufacturing Company

East Pittsburgh Pennsylvania

Sales Offices in All Principal Cities of
the United States and Foreign Countries

Westinghouse

X01135

Cottag to Skyscraper
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A few Schools with Athevized
Window Shades

Parma High School, Parma, Ohio
Vermilion Migh School, Vermilion, Ohlo

School for Museum of Fine Arts, Boston,
Tass,

University of South Carolina, Columbia,

National Kindergartenr College, Wilmetto,
nL

Bt. Mary's High School, Royal Oak, Mich
Wm. Penn Charter School, Philadelphia,
a.

Ohfo State University, Columbus, Ohio
Union High School, Deming, Wash.
University of Hawaeil, Honolulu, Hawnail
South Euclid High Schosl, 8o. Euelid, O.
State Normal College, Cortland, N, Y,
Haverling High School, Bath, N. Y.
Saginaw High School, Saginaw, Mich
University of Ilincis. Urbana, I
Woodrow Wilson Schoal, Long Beach, Cal.
Fern 8t. School, Hartford, Conn,
Arlington School, Spokane, Wash.

State Teachers College, Minot, N. D
Alameda High School, Alameda, Callf.

W eatherstrips

Streator Wigh School, Streator, 111
Purdue Unliversity, Lafayette, Ind.
Homline University, 8t. Paul, Minn.
Harvard University, Cambridge, Mass,
New Sherman School, Cranford, N. I.
Hecksher Foundation for Children,
New York Clty
Wesleyan University, Middleton, Conn
John Hopkins University, Baltimore, Md.
Bpearfish High School, Spearfish, 8. D.
State University, Omaha, Nebr.
Woodlawn High School, Birmingham, Ala.
University of Tennessee, Memphis, Tenn.
Main High School, Vicksburg, Miss,
l‘nlr;\-_r-:l!y of North Carolina, Chapel HIiI,
N. C.

West Intermediste School, Davenport, Ia.
Alamo School, San Francisco, Calif.

v

'WINDOW SHADES
nd

WEATHERSTRIPS

Save the Children’s Eyes

Sunlight without Glare
Fresh Air without Draft

ATHEY SHADES are ideal for the Schoolroom. They have demonstrated
their effectiveness in hundreds of the finest schools in every State in the Union.

Preservation of eyesight is one of the most important reasons for the demand
for ATHEY SHADES in the school building.

Details of specifications, as outlined by the Bureau of Education, are met in
practically every item by the operation and material of the ATHEY SHADE.
They are instantly adjustable to shade any part of the windows whether they
be steel or wood, ordinary sash, casement, or of the tilting type. The edges are
eyeletted and slide on taut guide wires which hold the shade from the window
or from flapping out the window to become soiled and torn. Opaque shades
specially fitted to make room light-proof for motion pictures. The material
is a special weave of coutil which resists dust and dirt, very strong and dur-
able, and is easily cleaned in case of necessity.

Comfortable Class Rooms

ATHEY WEATHERSTRIPS increase class averages. Cold pupils cannot
study or concentrate on class work. It costs very little to make schoolrooms
draft-proof when compared to the saving in fuel and the benefits to the
school averages.

Athey Weatherstrips quickly pay for themselves

Records show that it seldom takes three years for the saving in fuel to pay
for the installation of Athey Weatherstrips, not taking into account the saving
because of cleaner rooms and less fuel and ashes to handle.

Add comfort and

save money for

SCHOOLS

HOSPITALS

woms  ATHEY COMPANY

a2 6045 W. 65th Street, CHICAGO

Our new Catalog and list of
installations sent on request

OFFICE
BUILDINGS New York City: F. H. Keese, 7 E. 42nd St.
— Detroit: W. 0. LeSage & Co.-, 410 Donovan Bldg.
FACTORIES Cresswell-Mclntosh, Reg'd—420 Seigneurs St., Montreal, Que,
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“SMOOTHTOPS SAVE SPACE”

—Sigmund Solomon

“845 West End Avenue”
Where light, airy kitchens
space themselves around
Smoothtops . . . .

NEW YORK apartment house owners
know the firm of Solomon & Kahn as builders
of many of the city’s finest “jobs.” Typical of
these is “845 West End Avenue.” Its immediate
acceptance by an exclusive tenancy was, in part,
reward for the builders’ policy of including only
the best in equipment.

“Such as those Smoothtop Gas Ranges in its
ninety-one kitchens,” said Sigmund Solomon.

“Whether you are planning hundred-dollar-a-
month combinations or twelve-thousand-a-year
duplexes, you always have the problem of saving
space. Here, Smoothtops simplify kitchen plan-
ning, because they are so remarkably compact.
Also, they allow more light to enter—and light
is certainly welcome in any kitchen.

“Architects tell us the console lines of this
range make it the smartest on the market. Ten-
ants tell us of its wonderful cooking results.
Have we any choice but to install Smoothtop?”

Qur Architects and Builders
Service Dept. has collected data
of practical help in kitchen
planning for architects, build-
ers and owners of apartments
or multiple housing projects.

r L 4 T

Please feel free to make any
inquiry concerning your spe-
cial problem. Address: Stand-
ard Gas Equipment Corp.,
18 East 41st Streer, New
York City.

r r 4

Pacific Coast Distributor:
Northwest Gas and Electric
Equipment Co., Portland,
San Francisco, Los Angeles.

STANDARD GAS EQUIPMENT CORP., MAKERS OF VULCAN HOTEL RANGES, ORIOLE, ACORN AND

GAS RANGES
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THE SCHOOL NEARS COMPLETION
TUCKAHOE HIGH SCHOOL, TUCKAHOE, N. Y.

Tooker & Marsh, Architects
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THE CONSTRUCTION OF SCHOOL BUILDINGS
BY

C. B. J. SNYDER
FORMER SCHOOL ARCHITECT FOR NEW YORK

ALTHOUGH all school buildings are intended
for the same general use, they present an un-
usually wide range of construction problems. They
vary in size from one to almost 200 rooms, and in
height from one story to ten or more. These differ-
ences in size are entirely physical, but the character
of the scholastic curriculum has an important in-
fluence on the construction of a school building. The
curriculum usually includes a wide range of sub-
jects, many of which require specific accommoda-
tions. The development of and changes in curricula
are continuous and sometimes of a decidedly radical
nature, and to attempt to envisage their future nature
and requirements would be impossible. To provide
for new and often radically changed needs requires
construction that has a certain measure of flexibility.
The correct limitation of materials permits easy and
economical alterations and changes in the structure
and plans. The architect must consider the possibil-
ities of the site; the required pupil capacity; the
amount of money available; the scope and nature of
the curriculum; the probability of the necessity of
enlarging the building to accommodate an increased
pupil population ; the probability of there being new
and specific requirements for future developments in
teaching methods and additions to the curriculum.
More remotely, the architect has to consider also the
possibility of there being a radical change in the
character of the population of the surrounding terri-
tory; the intelligence and the ability of the superin-
tendent of schools and the board of education; and
public opinion. The factors involved render the de-
signing of a school building a most complex problem.

The operation of a public school might be likened
to a production process. The school building should
be planned in essentially the same manner as an of-
fice or loft building, Suitable facilities for safe en-
trance and exit of the occupants are essential. In
addition, sufficient means of circulation through cor-
ridors and stairways is also necessary. With these
essentials provided for the safety and convenience of
the pupils, the remaining working space should be
laid out in such a manner that it can be subdivided
to suit general and special requirements as they arise.

Types of Construction. The usual types of con-
struction, from a structural standpoint, used in
building schools are the wall-bearing type and the
skeleton-frame type. The former usually has brick
outside walls and brick bearing walls for the cor-
ridors. The floor and roof construction may be of
wood, either simple frame or heavier “mill” con-
struction; or light steel or the newer steel trussed
joists may be used, fireproofed or not. There are
many variations and combinations possible, such as
the use of steel beams to support the shorter floor
joists, etc. Fireproof construction is not usual in a
wall-bearing type of building. Some of the mate-
rials may be incombustible or some slow-burning, but
fireproof buildings are today practically all of the
skeleton-frame type.

Wood and “Mill” Construction. School houses to
accommodate a small number of pupils can be very
satisfactory when built of wood or standard mill
construction, in connection with brick exterior walls
and corridor partitions. They can be made entirely
safe with certain obvious precautions. The element
of fire protection is one of the most important in
schoolhouse planning, allied to which is the necess-
ity of providing sufficient means for circulation and
egress in case of possible panic conditions among
the pupils. Panics may be caused by means other
than fire, and if sufficient circulation and exit facili-
ties are provided, fire protection can be safely limited
to the construction of fireproof boiler or furnace
rooms and the insulation of heating or ventilating
ducts and steam pipes. There is little cause for fire
hazard in a school building except in these items and
in the accumulation of rubbish in basement rooms
or closets. Although the wood stud partitions are
generally and usually quite rightfully considered a
fire hazard, they can be so fire-stopped that with
metal lath and plaster they are fire-resistive to a high
degree. It is feasible in this type of building to con-
struct fire partitions of hollow tile, made either of
clay or gypsum, or solid metal lath and plaster. The
only other problems in connection with a mill-con-
structed school building would be the soundproofing
of the floors so that the noise of moving pupils would




418 ENGINEERING

AND BUSINESS Part Two

Corbrrs o & _

Coter/0 0k —
~ v
o ll

/710"
7

cjfﬁ/ /4

O

Side Wardrobe

End Wardrobe

Typical Classroom Plans

not be transmitted from one story to another. It is
not likely, however, that buildings of this type would
be more than two stories high., There could be no
question whatever about the safety of such build-
ings if they were equipped with automatic sprinklers.

For the light floor loads common to school build-
ings, a form of steel construction which consists of
light steel trussed or bar joists or pressed steel joists
has been found very satisfactory. These are placed
approximately 2 feet apart, and on them is laid a
thin concrete floor slab with such a finished surface
as is desired. The ceiling is usually constructed of
metal lath and plaster or a gypsum slab.

Skeleton  Frame Construction. Larger school
houses are quite commonly built with skeleton
frames. These frames are either constructed of
structural steel or of reinforced concrete. Hollow
tile arches or reinforced concrete slabs are used for
floor construction. The type of construction selected
is influenced largely by the plan of the building and
to a certain extent by the methods adopted for heat-
ing and ventilating. The ventilating system often
includes vertical ducts which supply air to the rooms
and exhaust it therefrom. It is readily apparent that
when these ducts are built in the walls between two
adjoining rooms they become a permanent structure
and cannot be removed to amother position without
great expense, as this would amount to a practical
rebuilding of the ventilating system. When the ven-
tilating ducts are placed along the corridor walls it
is possible to remove the partitions between rooms
and rebuild them at any desired place. The location
of ventilating ducts therefore differentiates the fired
from the flexible plan. Greater flexibility of plan
is secured by placing the main ventilating ducts in
the corridor ceilings with openings into the upper
parts of the classrooms. If these openings are placed
in such a way as to furnish the half-units with the
required amount of air, the cross partitions can be
placed at will without any interference whatever with

the ventilating system. This is perhaps the most
flexible plan which has yet been devised for school-
house construction.

It is becoming increasingly popular to select the
classroom as the basic unit. For this unit two win-
dow openings are sometimes provided, which permit
this standard unit to be divided in half or to be ex-
tended longitudinally to one or more units in length,
according to the requirements. In this way it is
entirely feasible to plan a schoolhouse without ref-
erence to the classroom by merely setting up the
limits of the corridors and stairways, permitting the
remaining space to be divided into classrooms and
laboratories as desired.

The equipment of a modern schoolhouse is such
that each lineal foot of wall surface is definitely allo-
cated to some particular use. This wall use is divided
between blackboards, various kinds of cabinets, bul-
letin boards, map spaces and other facilities. In
some schools a certain proportion of the wall is util-
ized for wardrobe cabinets, so that they will be under
the constant surveillance of the teacher in charge.
Many school authorities prefer this system to the
cloak room system, where the wardrobe is entirely
removed from the classroom. The wardrobe placed
in the school room is saving of floor space because
of the elimination of a partition, and the aisle of the
school room also serving the needs of wardrobe use.
In other words, the area of a partition and an aisle
is saved in the plan. In junior and senior high schools
where the pupils are not assigned to any particular
room, these wardrobes are often placed in the cor-
ridors so that they can be accessible without disturh-
ing the occupants of any one room. It can readily
be seen that where the walls of the classroom or
laboratories are entirely utilized by standard equip-
ment, designed to fit a certain size classroom with
a certain size column, an increased size of columns
would disarrange this standard equipment and re-
quire either a redesigning of the equipment or mak-
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ing the rooms larger in order to provide the nec-
essary lineal feet of wall. The type of fireproof
construction used results in a minimum or an
increased area of ground coverage due to these con-
ditions. The thickness of the exterior wall is affected
by the type of skeleton construction used. In one
instance a 12-inch wall may be sufficient as compared
with a 16-inch wall required by another type of con-
struction. This would naturally affect the extreme
width and length of the building a foot or so. The
true worth of the structural parts of the school build-
ing is established by their comparative strength,
durability and adaptability. All of these character-
istics should be possessed in the maximum degree.
The strength of the materials should be susceptible
of accurate determination, not merely based on a
theoretical assumption, before they are incorporated
in the structure. The materials should possess an
enduring strength which does not decrease with age.
All materials of whatsoever kind are injuriously
affected by exposure to the elements, and this char-
acteristic entails the necessity of protecting them by
means of adequate weatherproofing and fireproof-
ing. It sometimes happens that some materials are
commonly accepted as unaffected by exposure to air
and moisture in combination, or to fire. Observation
of their endurance performance under exposure,

however, has demonstrated the necessity of provid-
ing essential protection.

Adaptability to Other Uses. The adaptability of
the structure to new requirements vitally affects its
value. This can be secured only by such a plan in
combination with structural parts that are suscepti-
ble of alterations, removal, replacement or reinforce-
ment. It sometimes happens that the character of a
neighborhood so changes that the need of the school
ceases to exist. The problem, then, is whether to
adapt the building to an entirely new use in order
that it may yield a profitable income or demolish it.
In the latter case, the cost of demolition and the
amount of valuable salvage are important in estah-
lishing the sale value of the property.

Comparative Costs. The comparative initial cost
of the structural frame does not establish its real
value in the structure. A true comparative cost is
determined only by making an estimate of cost based
on complete sets of plans and specifications for each
of the types of construction. Either one may affect
the cost of the foundations because of the difference
in the dead weight of the structure; the cost of in-
stalling the heating, ventilating and sanitary systems
may vary ; the cost of plastering, carpentry and brick-
work may also be affected. These costs can be
known only by making careful, individual estimates.
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WILLIAM B. I'TTNER
ILLIAM BUTTS ITTNER was born, Sep-

tember 4, 1864, in St. Louis. He attended the
public schools and the Manual Training School of
Washington University, and was graduated as a
special student of Cornell University in 1887.
Travel and study abroad supplemented his education
and enriched his professional preparation. He took
up his profession with Eames & Young in St. Louis
in 1888, establishing an office of his own the next
year. In 1897 he was elected Commissioner of
School Buildings for St. Louis, and continued to
serve in that capacity until March, 1910, when he
was elected architect for the Board of Education,
which position he filled until 1916. During the past
decade Mr. Ittner has served 59 cities and towns in
24 states as planner and designer of schools. Mr.
[ttner initiated and developed the “open plan” in
school buildings, which automatically brought about
maximum light and ventilation and better design.
Aside from his school work, he was architect for the
recently completed Scottish Rite Cathedral of St.
Louis and many prominent buildings. The A. I. A.
elected him to Fellowship, and a medal was pre-
sented to him for marked and meritorious achievement
in the design and construction of school buildings
by the St. Louis Chapter of the Institute, of which
he was president in 1895-96. He has served as a
member of the board of directors and an officer of
the American Institute of Architects. Blessed with

an excellent baritone voice and with a genial spirit,
he takes great pleasure in music and dancing.
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JAMES O. BETELLE

AMES O. BETELLE was born in Wilmington,

Delaware, April 1, 1897, where he attended the
public schools. He started his architectural career
by working for Cope & Stewartson, of Philadelphia.
While there he studied at the School of Industrial
Arts, and in 1900 came to New York to work for
Cass Gilbert. He studied architecture at the
atelier of Donn Barber and at other art schools m
New York, going to Europe to study in 1905.
Returning, he entered the office of John Russell
Pope, where he remained until 1910. While with
Cass Gilbert and John Russell Pope, he came in
contact with Ernest F. Guilbert, and in 1910 they
formed the partnership of Guilbert & Betelle. Mr.
Guilbert died in 1916. 1917 to 1925, Mr.
Betelle lectured at Columbia University, on “Maodern
School Buildings and Their Equipment.” The
course was attended by school principals and super-
intendents from all parts of the country and from
foreign lands, so that his influence on school archi-
tecture has not been limited to the buildings he has
actually designed. Mr. Betelle believes that archi-
tects should render service to the community. Mr.
Betelle is now president of the Newark Chamber of
Commerce, a member of the North Jersey Transit
Commission, and other civic bodies. Mr. Betelle is a
past president of the New Jersey Chapter of the
A. L. A, and he was elected a Fellow of the Institute
in 1927. His hobby is his work, and he seems never
to tire, in spite of the fact that he has had but one
vacation in four years.

From




CHECKING SCHEDULE FOR NEW SCHOOL BUILDINGS

BY

JAMES O. BETELLE
GUILBERT & BETELLE, ARCHITECTS

IN order to start the preparation of plans and speci-
fications for a new school building, the architect
needs certain information. This information must
be furnished him by the board of education after
careful consideration and after consultation with the
superintendent of schools. It would be of consid-
erable assistance to all parties concerned if the vari-
ous items on which information is needed or instruc-
tions desired could be brought together and listed
in a convenient way, in order that they may be con-
sidered separately and consecutively and thereby
develop the type of building to be erected, together
with the materials to be used, and the facilities to
be included. Such a list of items is given here, with
the hope that it may prove useful to not only the
architect, but to boards of education and to super-
intendents of schools as well. When all the ques-
tions suggested in the list have been answered, and
the special information requested has been furnished,
the architect is in a position to proceed with the
preparation of his plans and specifications.

For the information of boards of education and
superintendents of schools, it might not be amiss to
outline the procedure the architect goes through in
making his plans and specifications. The architect
first makes preliminary plans and specifications,
which he submits to the board of education and the
superintendent, for their criticism and approval.
Changes can easily be made in these preliminary
plans, and possibly the architect will submit a num-
ber of different preliminary schemes before a final
scheme is definitely decided upon and adopted. Pre-
liminary plans and specifications are just what their
name implies, and for the reason that they are pre-
liminary, they can be easily modified and changed.
Before approving the preliminary plans, the hoard
of education and the superintendent should give
ample time to their study, and the architect will
gladly make any desired changes and adjustments
in them until they are entirely satisfactory. The
time for making changes and adjustments is during
this preliminary plan stage, and not when the work-
ing drawings are being made or after they have been
completed and estimates obtained,—or worse still,
during the time when the building is being erected.
These belated changes and adjustments cause delay
and trouble all along the line, and may mean an addi-
tional charge by the architect for changing the com-
pleted plans and specifications, and by the contractor
if the changes are made while the building work is
in progress. From the preliminary plans the archi-
tect prepares his contract working plans and speci-
fications, and when they are completed they are usu-
ally submitted to the board of education for final
approval and authority to advertise for bids, and
for sending them out to the contractors for esti-
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mates. It is also necessary that the final working
drawings and contracts be filed with and approved
by the department of education of the state in which
the building is to be erected.

While it is the duty of the architect to include in
his plans and specifications all the various features
and instructions given him by the board of education,
it is also the duty of the school board or its repre-
sentative to know in a general way what the finished
plans and specifications include or omit. It is prac-
tically impossible for the busy superintendent or the
busier school board members to read through the
entire specifications and check up everything on the
plans, and it is with the idea of simplifying the
checking of the plans by the superintendent and
board members that this checking schedule has been
prepared, which at the same time gives the architect
the information with which to start his plans. It
is the architect’s duty to see that the plans and speci-
fications are complete and agree with each other, and
that the state and local laws applying to school
buildings have been complied with. Also that the
instructions given from time to time by the board
of education as to the arrangement, materials or
finishes are carried out, and that a complete and
substantially safe building is produced when the
plans and specifications are realized in brick, stone
and mortar. The examination and approval of the
plans by the superintendent of schools and the board
of education is not made with the idea.of relieving
the architect of any of his responsibility, but simply
to assure the owmer that the general instructions
given the architect have been carried out.

LIST OF ITEMS
Name of Owner:

Get the correct corporate name of the board of education
to be mentioned in the specifications as owner of the pro-
posed building. This is often worded incorrectly.

Kind of School:

Consolidated school ?

Grade school?

Junior high school?

Senior high school?

Manual training or commercial high school?

Vocational school?

Organization of School:

Scheme of organization should be given.

Standard or traditional school program?

Platoon, duplicate, or modified “Gary” system?

Number of grades to be taught in the new building?
Capacity of Building:

Total number of pupils for which accommodations are
now required?

Number of pupils in various class units? What excess
pupil capacity is desired in the building now to be erected?
Rules for Computing Number of Pupils Accommodated in

a School Building :

The American Institute of Architects and the Committee
on Standardization of School Buildings of the National
Education Association have both adopted this method :

“Compute the number of pupils normally accom-
modated in rooms designed for classes only. Spe-
cial rooms are to be figured at the actual number of
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pupils accommodated for one class period only.
Auditoriums and assembly rooms are to be ignored,
but gymnasiums may be figured for one or two
classes, as the accommodations may provide. No
gvmnasiums, however, shall be accredited with two
classes, if below 40 by 70 feet in size.”

It should be noted that the pupil capacity of a building
computed on the basis given here represents a maximum
capacity. It is not altogether desirable to begin the use of
a new school building counting upon such rooms as labora-
tories, shops and other special rooms as home seats. After
the school has been built a few years and before an addition
can be constructed, it is often necessary to use these special
rooms as home seats or stations for pupils, at which time
the maximum pupil capacity will be reached. Pupil capacity
can possibly best be stated as “maximum pupil capacity,” in
accordance with the A. I. A. and N. E. A. rules and upon
which the cost per pupil is figured, and “normal pupil
capacity,” which is the desirable number of pupils any
building will accommodate and which represents about 80
to 85 per cent of the maximum capacity.

Scheme of Study Rooms:

Number of study rooms and seating capacity of each?
Storage Rooms for Books and Stationery:

Give desired number, size, and preferred location.
Number and Sizes of Rooms for Different Purposes:

Number of classrooms and pupil capacity of each?

Number and kind of special rooms and pupil capacity of
each?

The size of a standard classroom is easily determined
when the pupil capacity is settled, the size being dependent
upon the number of square feet per pupil required by law in
the various states. The size of a special classroom 1s deter-
mined by the number of pupils it is to accommodate in each
class, and also by the size and arrangement of the special
furniture to be used. A school building should be so con-
structed that changes in sizes of rooms may be easily made
to take care of future educational requirements,
Auditorium :

Total seating capacity?

Number of seats desired on main floor?

Number of seats desired in gallery, if any?

Main floor to be flat or sloping?

Area desired for stage?

Shall stage be arranged for scenery?

Built-in fireproof motion picture booth?

Provision for darkening interior of auditorium in day-
time for motion pictures?

Easily accessible for community meetings, or other out-
side purposes in evenings, or at other times without opening
up entire building ?

Heating and ventilating systems separate from rest of
building so room need only be ventilated when actually in
use by a large number of persons?

Will auditorium be used for any other purpose, such as
gymnasium or study hall?

Gymnasium :

Size and height?

Acgommodation for spectators and number of seats de-
sired ?

Will more than one gymnasium be required, or an addi-
tional exercise room needed?

Arrangement of locker, dressing and shower rooms, and
number of lockers and showers desired in each?

Physical examination rooms?

Physical director’s office?

Apparatus storage room?

Gymnasium accessible from outside for community uses
without opening main part of building?

Note that minimum size of a standard basket-ball court
is 35 x 60 feet; maximum size, 50 x90. A space of at least
3 feet should be allowed all around court.

Swimming pool ?

Library:

Size and preferred location?

Number of books at present in school library and prob-
able maximum number in future?

For school use only, or also a circulating library?

If circulating community library, provision should be made
for its use outside school hours, evenings and holidays,
a}so provision for heating without running main heating
plant.
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Library stack room?

Library work room?

Library may also be used to advantage for teachers’ meet-
ings and school and community club meetings.
Laboratories (Physics, chemistry, biology, general science,

etc.) :

Kinds of laboratories?

Number, size, and preierred locations?

Number of pupils to be accommodated at one time in
each?

Equipment?

Lecture Rooms:

Number, size, use, and preferred locations?

Seats on raised platforms?

Pupils to be accommodated in each?

Equipment ?

Special Rooms :

Number, size, and preferred locations of all special rooms,

such as:

Bookkeeping, Sheet metal shop,
Stenography, Forge shop,
Typewriting, Printing shop,
School bank, Agriculture
Music rooms, Machine shop,
Domestic science dept., Kindergarten,

Laundry,

Model apartment,
Sewing room,

Men teachers’ room,
Women teachers’ room,
Girls' rest room,
Medical inspection rooms,
Dental clinic room,
Playrooms, Bicycle room,
Woodworking shop, Secretary's office.

Give number of pupils to be accommodated in each at
one time; approximate size and preferred location of each
room; also description of special equipment and accessories.
Lunch Room and Kitchen:

Provision for preparing and serving lunches to scholars
and teachers?

Number of pupils to be seated at one time, and preferred
location of rooms?

Types of Wardrobes and Method of Taking Care of Pupils’
Clothing :

Wardrobes in rear of room?

Separate cloak rooms adjoining classrooms?

Steel lockers built in along corridor walls, or in alcove
rooms off corridors, or elsewhere?

Any other special arrangement desired?

Provision for Extension of Building to Take Care of Future
Growth :

Buildings should always be designed so that additions
can be easily built. Tt is recommended that a future addi-
tion be actually drawn out on the preliminary sketches for
future reference. Later boards of education can then see
what was contemplated in the way of an addition when the
building was planned, and whether they follow it in all its
dEtallcls or not, they at least have a basis on which to start
work.

Money Available:

Mechanical drawing room,
Freehand drawing room,
Arts and crafts room,
Museum,

Janitor's room,

Principal’s office,
Superintendent’s office,
Board of education rooms,

or s bl s s e B
For driveways, paths and grading property..$......
For prchikectTs Boes i e vaiis . TR
For furniture and equipment............... R s
Surplus for contingencies.................. AL ik
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When It Ts Desired to Have School Building Completed :

It must be remembered that for a medium-sized building
it takes from two to three months to prepare plans and
specifications, and from ten months to one year or more to
build the school, depending upon its size.

Survey of Property:

It is the duty of the board of education to furnish the
architect with a complete topographical survey of the prop-
erty. This survey should give dimensions, levels, show
streets, locate all trees and existing buildings, gas mains,
water main, sewers, electric mains, and kind of current
available; also any peculiar features of the property, or
any restrictions applying to them.

Test Borings:
The board of education should have test borings made or
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test pits dug to determine the character and bearing capacity
of the soil; also to locate the level of sub-surface water,
and the location of rock, if any. Neglect to determine the
character and depth of the underlying soil has many times
been the cause of great expense later on, when the construc-
tion of the building was under way.

Work to Be Included or Not Included in Contract:

Are lighting fixtures to be included or purchased later?

Is entire property to be graded, or only just around
building ?

Are roads, paths and sidewalks to be included?

Is the architect to include the handling of furniture and
equipment or any special items?

Temporary Facilities While Building :

Decide who furnishes and pays for water, light and heat,
used during the construction of the building,—the owner or
contractor ?

Investigate cutting down of certain trees within the area
of new building and the boxing around or protecting of
those trees which are to remain.

Removal of any old building on site and disposal of old
material? Is it desired to save any old materials?
Insurance of Building During Constmction

The board of education usually insures the  building
against fire and tornado during construction, for the benefit
of all parties concerned, as their interests may appear at
the time of loss. Liabili-ty insurance and damage to persons
or property is carried by the contractor.

Method of Making Payments to Contractors:

This is usually done monthly, upon certificate of the archi-
tect, and equal to 85 per cent of the value of labor and
material actually incorporated into the building at the time
of calculating payment. The remaining 15 per cent accu-
mulates as a final payment, which is generally made within
30 days after completion and on acceptance of the building
by the owners.

Book Lifts, Dumbwaiters, Dust Chutes:

If any are required, number, size and location should be
given. Vertical shafts and doors to them should in all
cases be fireproof.

Wainscoting in Corridors and Classrooms:

Lower walls of classrooms, and especially corridors. are
subjected to heavy wear and abuse. Wainscoting of painted
burlap 1s often used in classrooms, and of glazed brick about
5 feet high in corridors.

Sound Deadening of Floors or Partitions:

Certain floors and partitions, such as the floor of a gym-
nasium, where located over an auditorium, or a toilet room
adjoining a classroom, need to he insulated and have sound
deadening. There may also be other cases where such sound
deadening is requ:red as, for instance, around music rooms,
gymnasiums, noisy shops, etc.

Waterproofing :

What measures have been taken to make walls and floors
of rooms helow grade waterproof?

Doy soil conditions make a tile sub-surface drain neces-
sary around building?

Materials or Appliances to Be Used in the Building:

Materials and trim used on exterior?

Building of fireproof or semi-fireproof construction?

Kind of floor construction?

In a fireproof building it is assumed that all floor con-
struction is fireproof, although the roof construction is
sometimes built of heavy timber to save money. In a semi-
fireproof building it is usual to make the corridors and
stairs fireproof, and also floors and ceiling of boiler room
and manual training room fireproof. Other construction of
wood.

Materials of roofs?

Kind of wood for inside trim?

Kind of wood for classroom floors?

Kind of floors in corridors?

Kinds of floors in miscellaneous spaces?

Kind of floors and wainscoting in toilet rooms?

Type of windows,—double-hung, hinged, or special type?

Kind of stairs?

Spaces where wall or ceiling, or both,
plastered ?

Ash lift or other provision for getting ashes out of boiler
room?

Are outside woven wire window guards required for
protection of windows on lower story?

are not to he
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Any folding iron gates across corridors desired to cut
off certain portions of building when auditorium or other
rooms are being used at night?

Any iron fence desired around playgrounds and rest of
property ?

Any fireproof record vault required?

Bolts for window cleaner’s belt on outside of all window
frames above ground floor?

Kinds of blackboards and their location? -

Cork display boards in classrooms and bulletin bhoard in
corridors?

Any folding or rolling partitions required between class-
rooms ?

Are partitions between toilet fixtures, wood, metal, soap-
stone, slate, etc.?

Bookease and teacher’s closet in each classroom?

Metal-covered doors to boiler room and manual training
rooms, closing them off from corridors and basement?

Metal-covered partitions and doors glazed with wire glass
enclosing staircases and acting as a smoke and fire screen?

Special locks for special rooms, such as principal’s office,
laboratories, etc.

Key system for various rooms and
doors?

Metal numbers or card holders on doors to classrooms?

Panic bolts required on all outside doors?

Any spring checks desired on outside or inside doors to
keep them closed?

Plaster walls painted, and where?

Painting of brick walls, and where?

Painting of cement floors?

Lettering of doors to various rooms?

Special decorative painting of auditorium and main en-
trance hall?

Quality of glass used in outside windows?

Quality of glass used in exterior and interior doors?

Obscure glass used in such places as toilet room windows,
shower and locker rooms, etc.?

Wire glass for fireproof partitions, doors, and stair en-
closures ?

master key for all

Plumbing :

Location and size of water main, sewer, and gas main?

Any apparatus for hot water? Kind, size and location?

Locations of fixtures to be supplied with hot water?

Is plumbing a cast iron or screw pipe project?

Disposal of rain water on surface of ground or into sewer?

Pipe covering on hot and cold water and steam pipes?

Connections on outside of building for water hose?

Are fire line stand pipes and hose reels desired in cor-
ridors?

Type of plumbing fixtures. Number of fixtures usually
fixed by regulation of the state department of education.

Location and number of drinking fountains?

Sewerage disposal plant required where no sewers are
available ?

Inside cast iron rain water leaders from roofs or outside
sheet metal leaders?

Any laundry tubs desired in connection with domestic
science room?

Any pipes running through cold air rooms or any un-
heated spaces should be carefully covered to prevent freezing.

Any gas outlets in corndorq, stairs, auditorium, etc.?

Provide gas outlets in laboratories, lunch room, domestic
science room, boiler room, teachers’ room, etc.

Electric Work :

Obtain full information as to the kind of current and its
phase and voltage furnished by the local lighting company,
together with location of service connection.

Number of lights in classrooms and control of them?

Any outside lights at entrance?

Base receptacles where needed?

Electric outlets for special furniture in laboratories, dem-
onstration tables, etc.

Qutlet for motion picture or stereopticon machine ?

Footlights and overhead lights for stage?

Location of program bells and how operated; by a pro-
gram clock or hand push-button?

Electric power outlets for motors, fans, ete.?

QOutside door push-button ringing bells in front corridor
and boiler room?

Special program Dells in noisy rooms?
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Push-button and buzzer from to stereopticon
location?

Fire alarm bells and their location? How operated?

Bells, telephones and clocks operated by dry batteries or
storage batteries?

Long distance outside telephones?

Any interior telephone system? Location of
switchboard for interior telephone system?

Number and location of interior and outside telephones?

Number and location of secondary clocks in classrooms
which are operated by master clock in principal's office?

Locations of master clock, program bells, switchboard,
fire alarm switchboard, telephone switchboard?

Any electric outlets required for electric irons or electric
stoves ?

Kind and design of lighting fixtures?

Is electric service wire from street main run exposed
overhead on poles or concealed in conduit below ground?
Heating and Ventilating :

Type of heating system: one-pipe, two-pipe, vapor or
vacuum system?

stage

central

AND BUSINESS Part Two

Are fans to be used for either or both the fresh air
supply and exhaust ventilation?

Type of boiler or furnace?

Kind of boiler grates,—stationary or shaking grates?
Kind and size of coal to be burned? Qil-burning boilers
in certain localities?

Special provision for heating principal’s office, board of
education rooms, superintendent’s office during winter holi-
days and evenings, so entire building will not have to be
heated ?

Is automatic temperature control called for? What sec-
tions are so controlled?

Special ventilation for toilet rooms, independent of school
ventilation ?

Piping system to be valved for separate control of direct
radiators in classrooms, auditorium, etc., and for indirect
air heaters for ventilation? Also sections of building to
be shut off in case of accident to any part of system?

Classroom and auditorium heating and ventilating con-
trolled separately, so that either section can be used without
the other?

.
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Tower, High School, South Orange, N. J.
Guilbert & Betelle, Architects




SPECIAL ROOMS IN HIGH SCHOOLS

BY

DWIGHT H. PERKINS
PERKINS, CHATTEN & HAMMOND, ARCHITECTS

ROGRESS in education necessitates constant

change in schoolhouse planning. This constant
change is due not only to change in the requirements
in order to carry out certain newer methods in the
teaching but is likewise due to very rapid increase
in the high school population. Whatever may have
caused this increase in high school population, we
have it with us and it must be provided for. School
boards are further embarrassed by having thrust
upon them the problem of erecting more buildings
at a much higher unit cost. The reaction to this
very simple problem of providing more buildings
for more pupils at enormously increased prices has
caused the demand for the strictest economies in
floor planning. In the good old days when a high
school building meant classrooms of large propor-
tions with an occasional room designated the “labora-
tory,” and another the “library,” there was no par-
ticular need for research and study of methods for
economy ; but nowadays, with seating shortage pre-
vailing in almost every school district in the country,
and with boards of education bewildered because of
no available funds and very serious restrictions as
to the measures for increasing their funds, every-
body,—architect, school administrator and members
of the board itself,—is wvitally interested in every
measure which will conserve space and at the same
time not interfere with the full opportunity of the
student and the convenience of the instructor. Un-
fortunately, this last item has been given little atten-
tion. No business corporation would employ high
salaried people such as are employed in our modern
high schools and handicap them from day to day
with a non-workable, unproductive environment.

It is with this situation in mind that this dis-
cussion of special rooms is undertaken. The special
rooms have become a large factor in the high school.
Academic rooms in a modern high school seldom
exceed 50 per cent of the number of the total units
provided for the operation of the school. In a re-
cently planned high school for 1200 pupils, it was
found that only half of the total recitation units to
be provided were actually classrooms. In addition
to the recitation units, there is required the usual
office space, as well as study halls, library, lunch
room, gymnasium and assembly hall, all of which
may come under the designation of “special rooms.”

Laboratories. Within recent years, there has been
developed for use in laboratories special equipment
built around the necessity for conserving space, add-
ing to the convenience of the pupil, and giving some
attention to the administration of the room as a
teaching unit. The most recent development in this
field is a series of tables connected back to front
through the center of the table by a narrow compart-
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ment through which the plumbing and other service
lines are laid. A part of this narrow compartment
is used for storage; in some instances, bottle racks;
in others, the less frequently used apparatus. This
scheme has some points in its favor, particularly in
chemistry, where the disposal of waste has always been
a very definite problem. = By utilizing this scheme, the
sewer line can be brought to one point above the floor
and then be carried under the floor slab to the cor-
ridor wall without disfiguring the ceiling of the
room beneath the chemistry laboratory with unsightly
pipe lines and their occasional leakage. The plan of
this type of table is shown in an accompanying draw-
ing for the chemistry laboratory. (Page 426).
The further advantage in the use of this table is
that with only slight inconvenience it can be used
for other laboratory work, such as physics, biology
or general science. Its fundamental weakness is
that it requires a low height if used for other pur-
poses, and, consequently, pupils are generally seated,
occasionally with attached chairs, which makes more
numerous opportunities for accidents. The pupil at
a chemistry table requires for his own safety and
convenience at least the opportunity to stand while
working. The second criticism is the lack of circu-
lation for the instructor, which is an essential where
individual instruction is considered fundamental.

Another type of recent development in laboratory
equipment is the two-pupil table, which is coming
more and more into favor, because it does provide
for the concentration of two pupils on one problem,
for the utmost freedom in supervision, and for the
the ready adjustment of the room in providing for
additional pupils. For use in physics and biology,
as well as for general science or other laboratories
where plumbing is not a major requirement, this two-
pupil table is a distinct contribution. It is in marked
contrast to the old six- or eight-pupil table set full
width of the room, except for an aisle at each end
and usually requiring that half the pupils face the
other half. Only the extreme necessity for con-
serving space can justify the utilization of this old
type of multiple-station table. The two-pupil table
has another distinct advantage, in that its equipment
is easily modifiable to suit the individual projects for
all succeeding occupants. If properly equipped, the
modern school occupies all of its recitation units
every period of the day, which means that the
science laboratory is used by four different classes
each day, and on alternate days by another four.

Placing Equipment. It is essential that full con-
sideration be given to the best utilization of the
space available. It should be remembered that pupils
spend most of the time at the work tables, and there-
fore it is essential that tables be given first call on
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the best light of the room. In many old laboratories
everything except the pupil’s table is close to the
light, placing the pupil's table on the dark side of
the room. For instance, the balance or microscope
table is frequently placed under the windows, with
the presumption, obviously, that it should be near
the light. Modern artificial light is so efficient and so
easily provided and these units are used so seldom
that we recommend placing these tables on either
the rear or corridor wall of the laboratory. The
instructor usually objects until he sees how it works.

In a chemistry laboratory, fume hoods are a nec-
essity, but generally a nuisance. If the fume hoods
can be located before the structural plans are deter-
mined, confusion and expense can be avoided by
proper location of vents. In order to get positive
exhaust of these fume hoods, the installation of
small fans, which, by the way, will improve the
ventilating of the whole room, should be made in
the vents. Various experiments are under way now
for the installation of fume hood facilities on the
pupil's desk itseli. No doubt this will become a
practical device in due time, but as yet we are not
ready to accept this idea. It requires much more
expenditure than would seem justified for satis-
factory operation.

One of the most constant sources of annoyance
in all laboratory work is lack of the proper storage
for notebooks. Various schemes are being used.
Recently the notebook rack has been heralded as
the solution for the evil, but in actual operation, the
notebook rack is an invitation to copying and petty
annoyance. Some protection should be given to the
pupil by providing cabinet locks for each class using
the racks. It may be the occasion for a little addi-
tional expense or inconvenience in distribution, but
it saves in the long run those annoying circumstances
which so frequently arise in the conducting of the
class. Under certain circumstances, office files, each
section locked separately, have proved useful.

Ample bulletin board spaces for the posting of
announcements or display of excellent work are a
great convenience. These should be placed near the
most used exit, as should also the file cases or note-
hook racks. A very limited amount of blackboard

is sufficient. A folding blackboard in 475-foot sec-
tions, so that the work of each class may be retained
without interfering with that of other classes, is the
most serviceable. It costs more to install in the orig-
inal layout, but it leaves space for other purposes.

Care of Equipment. 1t is the duty of the architect
to provide for the best care of all equipment. It is
a remarkable fact that neglect costs more than the
actual use of certain apparatus. To place the storage
area in some dark corner, frequently in a segregated
place, is to insure rapid deterioration because of
neglect of the apparatus. Whatever the architect
may do to provide for this care, only the most per-
sistent effort on the part of those responsible for
the school’s administration, will guarantee the proper
use of facilities. The architect should assume the
responstbility for making this care a possibility.

Accessories. In addition to the regular laboratory
space, every suite of laboratories should have well
equipped lecture rooms so placed that they may be
used to supplement more than one laboratory, and so
organized that they will be easily accessible from the
private workroom of the instructor. In biology,
much confusion is saved by providing growing rooms
or greenhouses in connection with lecture rooms.

The accompanying plans proposed for the Fort
Smith, Arkansas, High School illustrate most of the
measures which have been suggested. We should
note, however, that the faculty of the school pre-
fers to use the two-pupil tables in the chemistry
department, because of added convenience, and such
has, therefore, been planned. The biology labora-
tory is on the first floor immediately under the
physics laboratory ; and classrooms, planned for con-
version into an additional biology laboratory, should
it become necessary, are beneath the chemistry lab-
oratory. The physics laboratory was not needed for
full time, and therefore provision was made for extra
storage room, so that this laboratory might be used
to supplement the one biology laboratory for which
the demand was temporarily out of proportion.

Girls’ Shops

The cooking room is one of the hardest units in
the whole building to plan. There are two major
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types of plans. Incidentally, it might be said that
those responsible for the operation of this unit are
quite positive in support of whichever plan they
favor. The older plan is that which became so com-
mon some 20 or 25 years ago, when cooking was
being generally adopted as a school activity. This
consisted of a hollow square, open at one end, fur-
nishing a place where materials could be prepared
and cooking operations be conducted either by the
pupil individually or by the instructor as a demon-
stration. It had its advantages, many of which can-
not be continued in the newer type of organization.
It was cheaper. It gave the instructor an across-the-
table contact with the individual pupil with a mini-
mum traveling distance. Tt had the disadvantage of
forcing too many pupils into very limited space.

Recently, there has been developed the so-called
“unit” plan, wherein a sample kitchen is built for
each two, three or four pupils. Its adherents claim
for it the advantages of simulating home conditions.
Some of its opponents have pointed out that there
is only one cook at home with about twice as much
space as that usually devoted to two students in the
school, and that the reproduction of home conditions
is far from actual. Others seriously question the
necessity for an attempt to reproduce the home en-
vironment. Somewhere in between the two extremes
is the sound middle ground upon which most teachers
will finally come to an agreement. As between these
two extreme viewpoints, the poor architect does not
dare make a choice. If he plans for one type, the
other will be wanted within a short time, because the
change of teachers in this department is usually due
to a change in the opinion as to the proper method
of securing results. It is not at all impossible, how-
ever, for the architect to provide a distribution of
his units in such a way that segregation into indi-
vidual compartments may be inexpensively provided,
or vice versa. Insofar as it is possible, the equip-
ment used by pupils should be common to each sta-
tion in a cooking room. This lessens the confusion
in getting materials and is conducive to continuity
in developing any given project. As in other labora-
tories, provision should be made for adequate storage
space of frequently used apparatus, and a compact

but easily accessible filing space for notes. One of
the most common faults in this particular laboratory
is the omission of space for the storage of aprons
or other clothing which should be worn by the stu-
dents while engaged in this activity.

The accompanying plan is not quite illustrative
of the point in hand, because we had the distinct ad-
vantage here of a room lighted with a skylight. How-
ever, it does illustrate the possibility of providing
space for small groups with sufficient segregation
for good operation. This is on the same principle as
that defined in the planning of the laboratories for
this same school. The somewhat unusual floor plan
of the cooking room was developed by the faculty
of the school after much study of the problem and
the discarding .of many suggested plans.

Sewing Room. As this room does not require fixed
equipment to any considerable extent, great freedom
can be exercised in its planning. The equipment has
usually consisted of sewing tables fitted with indi-
vidual drawers for the maximum number of pupils
using this room. However, as the schools have be-
come crowded and the requirement for full-day use
of this unit has developed, it has become practically
impossible to provide so many drawers of adequate
size in an ordinary sewing table. The tendency now
is to use a very simple table with an open space
provided for the placing of separate trays, which
take the place of the drawers. These trays are indi-
vidual and are cared for in stacks with locking de-
vices or doors. The proper distribution of these
trays is a simple matter, but it seems to have become
objectionable to some people who have had difficulty
in organizing the procedure. The minute of confu-
sion in the distribution of these trays is fully com-
pensated for by the greater amount of working and
storage space which each individual pupil has, and
therefore, better opportunity to organmize her be-
longings. The sewing room should be provided with
display space as well as storage space. It has been
found advisable to segregate these two because the
front of the storage space cannot be kept organized
for display purposes, and if the display space is used
for storage, it is always out of order.

Where both sewing and millinery courses are of-
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fered, the school can very readily use the same room
for both purposes if, in addition to the main room,
a small room is provided with storage space, well
equipped with shelving. One of the most frequently
misused features of equipment of the sewing room is
a triple mirror. These are not only expensive, but
they are easily and frequently broken. Taking the
cue from the large department stores, the architect
will find that a much simpler device is much more
efficient. Setting one mirror on the wall with one
side extended from the wall line a few inches, and
then using one other mirror hinged to the opposite
wall or else on a movable frame, gives an efficiency
fully equal to that of the triple mirror.

Placing sewing machines in disappearing cabinets
improves the appearance of the room and leaves the
well lighted portion for the work tables. In general,
the equipment of this room can be simplified and
made more efficient by a careful study of the best
practices in our large department stores.

Model Apartment. The home-management or
home-making courses offered in our schools fre-
quently lead to the building of a model apartment
within the school building. This may seem to be an
extravagance at first thought, but when one remem-
bers the many purposes for which such a space may
be used, the expenditure can be justified. Where
nothing more can be provided, at least the kitchen
and dining room should be built in close proximity
to the cooking laboratory. The accompanying dia-
gram of the Fort Smith, Arkansas, girls” shop illus-
trates well how the two may be coordinated. For
instance, the refrigerator which serves the cooking
laboratory, is a part of the kitchen in the model
apartment. Frequently, the appearance of the model
apartment has been ruined by the use of a ceiling
height equal to that of the regular classrooms. This
is not necessary, and should be avoided.

Small School Requirements

We who have been planning school buildings for
large urban centers have almost completely lost sight
of the problem confronting our neighbors in the
smaller communities. A very large percentage of our
high school children are housed in schools where the
number of pupils does not justify the provision of
all of the facilities ordinarily found in our larger
high schools. This should pique the interest of the
architect and the school man to develop a combina-
tion which will be effective and inexpensive. A plan
of a combined laboratory and household arts room
accompanies this article. (Page 430). It shows how,
by providing separate storage space for the mate-
rials and apparatus of chemistry, for physics, for
household arts, etc., the same room may be used for
all purposes. It is essential that separate units be
vented. Many other combinations, of course, could
be made for this type of combined laboratory. The
equipment would consist of a plain, easily modified
table; even a separate top for this table might be
provided when it is used for chemistry. Of course
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this does not meet all of the requirements of a mod-
ern laboratory, but some of the best chemists in this
country had their early training in a laboratory where
all waste was handled through the medium of a half-
barrel in the middle of the room. The farm boy
needs his chemistry as much as does anyone else.
A similar combination can be made of commercial
art and mechanical drawing rooms. It is pitiable to
see how students in the smaller districts are handi-
capped by lack of thinking in terms of combining.
Boys” Shops

Wood Shop. This department has become quite
standardized. For the lower grades, say the junior
high school, the standard form of work benches to-
gether with a simple saw, and possibly a sanding
machine, are generally accepted as sufficient. For
senior high schools and trade schools, more equip-
ment is necessary. Teaching through production
requires modern industrial machinery. One of the
main problems in these wood shops is the care of
tools, which are used by successive groups through-
out the day. We are recommending an accessory
room where an individual tool kit equipped with all
the cutting tools required in this work can be stored.
This requires a little more time for distribution, but
it saves enormously in the time spent with poor tools
because somebody else was not responsible for their
care.  These individual kits can be placed in sections
which can be locked, thus avoiding borrowing. Every-
one takes greater pride in that which is his own. The
school’s investment is not materially increased, be-
cause the individual set of tools for each pupil gets
less proportionate wear in the long run because of
its more particular care. The space required for these
tools is not expensive when properly organized. A
very simple method is to provide storage space to
the ceiling with an iron stair and platform at con-
venient height. If this scheme is used, the old-fash-
ioned tool room can be reduced in size or eliminated.

Auto Shop. The auto shop is the most variable of
all shops that have been provided in our schools.
It is essential that it may be entered from the street.
Qutside of this there is nothing in common in the
general practices throughout the country.

Electric Shop. To teach the electrical trades in a
high school, it is necessary to have quite adequate
space. There is a growing tendency to combine this
with the auto shop, and to confine the instruction in
principles to the physics laboratory. However, as
electricity has come more and more into common
use, the trade schools especially have required a seg-
regated shop for teaching purposes. In the electrical
shop, much shelving is required. Tt is shallow, how-
ever, and simply means that the architect provides
wall shelving in small narrow compartments. Deep
bins and drawers should be had only in limited
number,

Print Shop. One of the most serious problems in
laying out a print shop is the securing of adequate
light. Natural illumination in a print shop is less
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practical than in any other place in the school. The
work is such that it requires adequate artificial light.
and therefore it is not objectionable to use some space
which has shortage of natural light, and thus defi-
nitely depend upon artificial light. To equip a print
shop in the school as a commercial shop is necessary
only where advanced courses are given, or where full-
fledged journeymen are trained. The problem con-
fronting the architect is to get the school to definitely
define its limitations in this field.

Sheet Metal. To give adequate courses in sheet
metal work, only a very limited amount of space
is necessary. It is not essential to do work on large
units. The principles involved can be taught with
very simple eguipment, and by the use of small
projects. Probably the most effective organization
is found in a shop with a well equipped 30-inch, coun-
ter-high table underneath the windows. For this
purpose, a bilateral lighted room is desirable. The
space underneath the bench can be organized into
storage space; the corridor side of the room can be
equipped with shelving for display of projects and
the housing of tools, equipment, etc.

Locker Rooms. In our boys’ shops, it is quite
essential that adequate locker space and washing
space be provided. Most boys like to remove their
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ordinary clothing and change into working clothing
before going into the regular daily exercises. This
is one of the essential reasons for the increased size
of the shop unit, so as to provide this locker and
dressing room space. A simple equipment consists
of a double tier of lockers about 10 x 15 x 36 inches,
one compartment for each boy in the maximum sized
class, and basket racks for the storage of work cloth-
ing, one compartment for each boy taking the course.

Mechanical Drawing. Tt is well to locate the me-
chanical drawing room near the shops, because of
the general articulation of the work in these. Me-
chanical drawing supplements shopwork. Shopwork
should not be undertaken without definite drawings.
To motivate mechanical drawing, it is essential that
these principles should be recognized. Adequate
artificial light must supplement the best natural light
obtainable. It is almost impossible to secure adequate
natural illumination at all times. Many prefer north
light for this purpose, but well regulated skylight is
equally valuable.

The equipment of the mechanical drawing room
requires great care. Too often its utilization is lim-
ited by the number of individual compartments in the
pupil’s desk. In order to get more compartments in
a desk, the space for each pupil has often been re-
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duced until it is hopelessly inadequate. The compart-
ments should conveniently hold full-sized drawing
kits and drawing boards with unfinished work at-
tached. Extra classes to any desired number may
each be served by a locked cabinet with the same
compartments as those built into the desks. The
mstructor’s table should be equipped with large shal-
low drawers for the storage of materials and draw-
mngs, and if many pupils are housed, this should be
supplemented by a separate cabinet. Ample tack
board and display rail for presenting subject matter
or displaying finished products are essential. Very
little blackboard space is needed.

A blue-print room should be incorporated in, or
adjoin the mechanical drawing unit. If the blue-
print room is well equipped, it can occupy a very
limited space and yet be thoroughly efficient. It
does not need outside light, and therefore, it can fre-
quently be provided out of space undesirable for
regular classroom purposes.

Art Rooms

What has just been said about mechanical drawing,
applies equally well to the art room. This room must,
for its best operation, be proportionately large, be-
cause it is necessary to have much open space in
the front of the room, or, where movable furniture
is used, in the center of the room. The art room
should have running water, preferably in a sink with
ample drainboard space. Running water in an ordi-
nary wash bowl is almost useless. In addition to the
requirements for the storage of large materials and
individual kits and drawing boards needed in the me-
chanical drawing department, the art room requires
much space for apparatus and its more varied mate-
rials. A generous sized room left to be equipped as
needed is a great convenience to the art department.

Music Room

Probably no other one factor has contributed
more to the shortcomings of the American people in
the development of an appreciation and production
of good music than has the handicap of inadequate
space with which the American teacher has been re-
quired to work. The assembly hall is still the music
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room in many schools, and it is a rare teacher who
can get results in this environment. In the first place,
it invites overloading of the classes. In the second
place, it is frequently unavailable at the regular class
periods ; and finally, the proper care of materials is
an impossibility. A unit where music and dramatics
can be equally well housed has much better possi-
bilities. An oversized classroom,—as much as a unit
and a half —fitted with a small stage or platform,
having adequate storage space, and located so that
it can be segregated from the rest of the building,
gives a much better opportunity for doing those un-
usual things which must be done in order to pro-
duce the best results. The use of the top story for
this unit adds something in the way of isolation. In
large high schools, a top story consisting of the
music and possibly the radio departments only, is
quite feasible. Where the music department must
be provided for on the same floor with other units
of the school, a simple scheme for isolation is to
build all of the storage space on the wall or walls
adjoining the other units. If this amount of storage
space be not needed, it does not add greatly to the
expense of the building to have a dead air area pro-
vided by furring out some distance from the wall.

Commercial Department

The proportion of the building needed for this
department varies so extremely in different commu-
nities, and for that matter at different times in the
same community, that planning for future expansion
becomes essential. This can be done by planning
classtrooms with no unusual equipment adjoining
the commercial department in sufficient number, so
that practically an unlimited expansion is possible.

There is a distinct advantage in planning the com-
mercial department as one unit. However, admin-
istration on adjoining floors near a stairway is less
difficult than it is to have widely separated units on
the same floor. There are only a few new move-
ments in this department which require the special
attention of the architect, The outstanding one of
these is the replacement of the old method of book-
keeping by the machine method. Numerous electrical
outlets, giving a maximum of flexibility in arrange-
ment of the room, is less expensive than continuous
alterations in order to get this flexibility later.

Bookkeeping. In bookkeeping, the utilization of
the room is too frequently lessened by the number of
drawers in the desk adopted. Six drawers seem to
be about the maximum that can be provided, yet
the school is called upon to organize as many as
eight or ten classes in this subject. This can be done
by providing a vacant space in the desk where the
drawer or other container for the pupil in the extra
classes can be placed while he is working. Cabinet
space will house the extra drawers when not in use
by the pupil. The individual lighting of desks may
prevent eve strain, but care should be taken to pre-
vent light from one desk reaching other desks.




March, 1928

Typewriting and Stenography. The teaching of
typewriting and stenography may be combined in
one room for advanced courses. The first courses
in each of these should be given in separate rooms
to avoid duplication of equipment which lies idle in
a room housing both courses. In the typewriting
room, ample file cases will make it possible for each
pupil to learn something about filing, and at the same
time keep a record of his own progress. The self-
appraisal of one’s own work in this subject makes
for progress. In both the typewriting and the sten-
ography room, a folding blackboard with tack board
and display rail increases the efficiency of the room.

Library and Study Halls

The major features of a high school library are
quite different from those of a public library, yet
there are times when the same quarters may be used
to house both, the public library being operated out
of school hours, and, if necessary, its books being
distributed to high school pupils only during regular
library hours. The community use of this portion of
the building is usually at its peak in other than school
hours, so that there is no necessity for increasing the
seating capacity of the reading room much beyond
that demanded by the school. There is a general
feeling among librarians, not shared fully by school
people, that all libraries should be on first floors,
because of better access. In planning buildings, to
put the library on the top floor is a distinct advan-
tage, because both sides of the corridor and the cor-
ridor itself can be combined in one unit without ex-
pensive structural features. This distinct advantage
is lost when the library is put on the ground floor.

The school that utilizes study halls as a part of
its program has an excellent opportunity to develop
self-reliance and individual power in its pupils, if
the school assures the pupil of the equipment,—texts,
materials, etc., which may be necessary to keep him
profitably occupied when he finds himself without
assignment sufficient to take the full period in the
study hall. A few copies of every textbook used
and the most generally used reference material should
be easily accessible to every student in the study hall.
Book shelving, material racks, dictionary stands, and
some deep bins for storage of materials, will aid the
school administration in carrying out such a program.
If the library is kept close to the study hall, additional
advantages arise. Every pupil should form the habit
of using the library before leaving the school.

G ymmasiums

There are some changes taking place in the atti-
tude toward equipping the gymnasium. One of these
is the demand that it be treated as a playing space,
equipped for basketball, volley ball, and similar
games, but not equipped with the numerous devices
for individual exercise, which are infrequently used.
These devices do have a place in the school program,
but their use should be restricted to a small correc-
tive department. They clutter up the appearance and
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the use of the main gymnasium. Locker and shower
space can easily be placed beneath the bleachers or
seating space if this be concentrated on one side of
the playing floor. The relative merit of this scheme,
as compared with placing seating on both sides of
the playing floor and housing the shower and locker
room in another part of the building, varies in dif-
ferent communities. Where the cost of construction
of cement seating space, which is the only fireproof
form of construction feasible, is very much cheaper
in narrow sections, it sometimes becomes less expen-
sive to forget the space beneath it, and to provide the
shower and locker space in light construction adjoin-
ing the gymnasium.

The Lunch Room or Cafeteria

From the early high school lunch room, operated
by the struggling household art department, to the
present-day elaborate cafeteria, operated on a strictly
commercial basis, was a long jump. Perhaps the
planner of high school lunch rooms can do no better
than to keep closely in touch with the commercial
development in this field, and incorporate for his
client the best ideas produced. The equipment has
been thoroughly standardized and is briefly discussed
elsewhere. The chief problem in current planning is
how to make use of the lunch room floor area at
times when not in use as a cafeteria. The high school
administrator begging for more room is tempted to
make use of this space for purposes for which it
never was intended. Here is where the architect
serves his purpose. In developing a plan, dual use
should be kept in mind. Two questions arise. The
first is, “Why must the whole unit be one open
space?” This is a universal demand, based upon ease
in supervision, but which is subject to considerable
criticism. The second is, “What device is best for
segregating the unit into smaller units for classroom
or other purposes ?” Folding partitions, roll curtains,
light screens, have all been tried and found wanting.
Will not someone, with more daring than the rest
of us, plan a dining room with the outside, well
lighted area divided into approximately standard
classroom sizes by permanent partitions, and let us
see how it works? Some extra doors in these parti-
tions would facilitate the use of the recitation units
for lunch room purposes. I believe this would be
superior to any attempt to use movable partitions.

The size of the lunch room is an important factor.
School administrators are inclined to underestimate
the number of pupils who will demand service when
a new project is being introduced in a community.
Considerable expansion of the use of the lunch room
can be made by extending the number of lunch pe-
riods. Many pupils are ready to eat their lunch at
11:30, and 30 minutes seems to be long enough in
most schools. By using three 30-minute periods,
pupils who do not take lunch at school can usually
be given two of these periods, which automatically
increases the range within which it is possible for
pupils to go home for their lunch.
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Assembly Hall

If an assembly hall is to be used for bringing the
whole school together, as was originally intended,
then our problem is almost insurmountable. With
high schools quite commonly having as many as 3,000
pupils, the assembly hall becomes an institution equal-
ing in size a commercial theater, Ex-superintendent
McAndrew of the Chicago schools claims that the
assembly halls should be built primarily for educa-
tional purposes, and that, therefore, it is large enough
when it seats a sixth to a fourth of the student body.
Incidentally, this meets practically all of the re-
quirements for community purposes. It is quite sel-
dom that a community demands seating quarters for
a greater number than this. The standard argument
in favor of the larger assembly hall is the need for
seating at graduation time. This seems to be a habit
rather than a necessity. Commencement exercises
are not necessarily most desirable when a larger
group is present. The essential elements to be in-
corporated in an assembly hall are three in number.
First, the acoustics should be perfect. This makes
it possible for the student with ideas but limited
voice to be heard. It also makes it possible to utilize
the hall for classroom purposes, particularly, dra-
matics and music. Second, it should be an attractive,
pleasant place to meet. Dull, uninviting quarters are
not conducive to the easy, free development of ideas,
which is one of the essentials in our social life, and
which the school should foster. Third, the seating
should be convenient and comfortable.

O ffices

It may be stretching the definition of a special
room to include the offices as such, but so much of
the success of the school depends upon good plan-
ning of the central offices, that I have chosen to
include it here. Good office planning requires the
recognition of a few fundamental principles of office
management. First, one must know the interrelation-
ship of the agencies to be housed. The principal of
any high school is a busy person. He should, for this
reason, be able to reach any of his subordinates with
a minimum of effort. This precludes the segregation
of the office suite into separate units by spacious
hallways or corridors. Second, the equipment of
the office should provide ample storage space easily
accessible for all materials to be distributed to the
school. Storage of large quantities may be provided
at some distance from the main office, but the office
itself should contain space enough for current sup-
ply. Third, good lighting, good ventilation and heat
which may be made available when the school itself
is not in operation, fosters good administration.
Fourth, school administration has rush seasons. Plan-
ning a room adjoining the offices, so that it becomes
available for the temporary assistants during these
rush seasons, is an easy matter. The planner of
school buildings owes it to the school to give it an
office where efficient management can be maintained.
He owes it to the taxpayer to avoid undue expansion.




STANDARD ARRANGEMENTS OF SCHOOL CAFETERIAS

BY

A. E. MERRILL
EQUIPMENT ENGINEER

HE accompanying plans represent standard

arrangements for school cafeterias, and were
adapted from actual installations in the central por-
tion of the United States, where probably the largest
number of schools have been so equipped.

Number of Patrons. In determining the space
that is required for the particular school, it is cus-
tomary to assume that approximately 40 per cent
of the total enrollment will avail themselves of cafe-
teria privileges. Furthermore, as this equipment is
to be used but once a day, it is always advisable in
the larger schools, where there are 1000 or more
pupils, to divide them into two or more shifts. A
logical division is to have the girls come in at one
time and the boys come in at another.

Counters. Even with such a division, there will
often be more than could be conveniently handled
by the maximum service counter in one shift, and
in such cases, the arrangement shown as Qutfit “D”
is doubled, and two or more identical service coun-
ters are installed, preferably paralleling the walls
separating the dining room from the kitchen. If
space does not permit of such an arrangement, these
counters are arranged in horseshoes with two ser-
vices to each such division, extending vertically from
the kitchen wall into the dining room.

Pupils per Counter. Thus, taking an actual case
as an example, a school of 1000 pupils, where at
least 400 would be expected to use a cafeteria dining
room, could be handled by one service counter and
dining room, as shown in Qutfit “D,” providing the
girls and boys used the room at different times.
Whereas, if the school had an enrollment of from
1600 to 1800, it would be necessary to at least dou-
ble this counter arrangement and seating capacity,
even though the pupils were separated into divisions.

Time for Service. It has been found by experi-
ence that under normal conditions it is impossible
to serve students more rapidly than at the rate of
12 or 13 per minute; consequently, if 200 pupils
are to use a dining room at once, it would be approxi-
mately 15 minutes from the time the first was served
until the last one had been taken care of.

Seating Capacity. In order that seats may be
assured for all the pupils aiter they leave the coun-
ter, it would be necessary to have at least 175 chairs
provided for this length of counter, and the extra
seats on the plan “D” are for those who will bring
their lunch and not require counter service.

Outfits. The various plans indicate different
types of table arrangement. Outfit “A” shows
36-inch square tables, diagonally placed through the
dining room, which gives more freedom of space
than any other arrangement, but is more expensive
in floor space required, as at least 14 square feet
per seat is necessary. Outfit “C” used 30 x 48-inch
tables, placed end to end, and this type of arrange-
ment is most economical of space, as it requires 12
square feet or less per seat, including counter service.

Type of Equipment. In selecting the kitchen
equipment and dining room equipment, a wide range
of qualities are available, and in the summary which
is given here it is a standard serviceable variety,
which is not ornate or elaborate. These prices may
be lowered by at least 25 per cent for the cheapest
or may be doubled if a particularly fine place is
desired. Galvanized iron sinks are included and,
with the exception of Outfit “A,” glass-top tables
are used. Where a wooden-top table and bentwood
chair are used, the tables and chairs together may be
secured for as little as $5.50 per seat, whereas when
a glass-top table with a better grade of chair is se-
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Plan, Outfit “A,” Open Kitchen Type for
Smallest Cafeterias

Plan, Qutfit “C,” Kitchen Separated from
Serving Table
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Open Kitchen Type, Similar to “A”
High School, Pelham, N. Y.

lected, the cost per seat may run as high as $15 each.

Power Machinery. The use of power machinery
is recommended in Outfits “C" and “D,” including in
the latter a vegetable peeler, mixing machine, meat
chopper and dishwashing machine, all of which
labor-saving devices are an economy in operation.
If any of these were to be eliminated, the dish-
washer should be the last to be considered, as for
sterilizing purposes alone it is practically a necessity.
Only those types using the overhead spray should
be given consideration, the type in which the dishes
are held in racks, over the washing tank.

Electric Refrigerators and Refrigeration. No
electrical refrigeration is included in the cost sum-
mary, although this is specified in the majority of
the larger installations, and it adds only about $400
for each box of 75-cubic foot capacity or there-
abouts. All refrigerators are figured with sheet
cork insulation, and all boxes should be adaptable
for the use of either ice or mechanical refrigeration.

Cafeteria with Two Units Similar to “D"
High School, Asbury Park, N. J.

COST ESTIMATES
Outfit “A,"” seating capacity of 32:

Serving Counter and Equipment...... $550
LCoolemg: Tepartmiett. . o...ocoiaivanees 410
R R e s il o ieon o i 150
Tabley Al CRAtS. ... oo s o sic wn wsicsivias 220
Dtensils and Trays.. ......-ceessisos v 250

$1,580

Qutfit “C,"” seating capacity of 120:

Serving Counter and Equipment...... $1,850
Cooking Department....... ... cunesis 1,650
T R A Ay R S SE e 200
Tables anll CHETES. v wesisn ordosinns sirerese shaie 1,500
Dtensils: and] “TIRNVE. ..o viaiss s srars 650

$5,850

Outfit “D,” seating capacity of 224:

Serving Counter and Equipment...... $2,600
Coolcng Department.. ... .cocivinias 4,000
LT Y S ek e A e P 950
Talbiles oard RN v e R 2,600
Utenmls: s TTERNEL iivnin onicmsimcwin vio i 1,150

$11,300

TRERIRES o TBIPS
BOBO=0T

Plan, Outfit “D,” Efficient in Plan, Equipment and Arrangement




RECREATIONAL AND ATHLETIC FACILITIES IN SCHOOLS

BY

JOSEPH C. LLEWELLYN, ARCHITECT

THE part which recreation and athletics play in
schools of the higher educational organizations
of the country today, as compared with the same
work in schools only a few years ago, forms an in-
teresting topic. Not very many years ago, in order
to get a gymnasium into a school building without
a great deal of opposition, it was necessary to
camouflage it as a playroom, recreation room, or
something similar,—the word “gymmasium” being
not wholly understood. But with the playroom
actually provided, its use became more clearly under-
stood ; it was extended and supervised, and the gym-
nasium grew into being. Whether the facilities pro-
vided are used to the fullest advantage may be a
topic for discussion, but it is certain that the activ-
ities in this field of school life can be made useful
in promoting health, in building character, and en-
abling boys and girls to get on with their fellows in
after life. The adaptation of recreation and athletics
so as to build and maintain good health and good
character is the part of and is in the hands of the
nation’s educators, and we believe they are equal to
the responsibility. Tt is the work of the architect to
provide the housing and facilities with which to do
the work to the best advantage, and to do this work
well he must acquaint himself with the educators’
viewpoint as fully as possible.

In the limits of this article it is possible to give
only an outline of the essential requirements, and
that in terms of the average present-day school, such
as is found in the smaller cities and community
groups. Briefly, the topic can be divided into two
general heads: lst, provisions for indoor athletics,
including the gymnasium and the necessary locker
and shower rooms and other accessories, and the
swimming pool; and 2nd, provision for outdoor
athletics and recreation.

Originally, any rectangular room having a width
of 40 to 50 feet, a length of 60 to 70 feet, and a
height of 16 feet or more, would class as a gymna-
sium. Shower facilities were meager, seating space
for the public absent or very small, running track
and straightaways for the most part absent. Public
interest grew, however, and facilities for witnessing
the games became necessary. This necessity, to-
gether with the necessity of economy, led to the use
of many plans looking to the double use of floor
space, as, for instance, a corridor converted into a
visitors’ gallery by the installation of movable win-
dows between the corridor and the gymmasium; the
double use of the same floor space for an auditorium,
when provided with movable chairs, and a gymna-
sium when chairs were removed,—a small stage be-
ing provided at one side of the room. These and
similar arrangements have their drawbacks as they
necessitate the use of removable chairs or bleachers.

The Stage-Gymnasium and the Auditorium. As
athletics became popular the auditorium also came
into more general demand, and the stage-gymnasium,
in which the stage of the auditorium is enlarged
to gymnasium proportions, with a proscenium prac-
tically the full width of the auditorium, came into
use. The auditorium was provided with fixed seats,
thus eliminating the storing and moving of chairs
every time the occupancy changed, and it bhecame
possible to use both gymnasium and auditorium for
different purposes at the same time. Improvement
in the constructions of accordion doors of light
construction and sound-resisting materials has made
it possible to reduce to a very considerable degree
any interference with the work of either gymnasium
or auditorium by the other. The stage-gymnasium
in conjunction with the auditorium having fixed
seats is an economical arrangement for schools of
medium size,—say of from 750 to 1,000 pupils,—and
it is well liked by many who have used it, although
the first reaction may have been one of opposition.

In large schools, and where funds are available,
the arrangement will give way to a wholly separate
auditorium and stage, and to separate gymmasiums
for boys and girls. In some instances, the stage
gymnasium is used by the girls and a separate gym-
nasium by the boys, the latter without bleachers or
seating for the public, as all contests and athletic
entertainments, exhibitions, drills, pageants, etc., are
given on the stage-gymnasium. The tendency, how-
ever, is for larger gymnasiums and larger playing
floors to permit more than one class to work at the
same time and thus provide for growth in school
enrollment; and to have permanent seating accom-
modations for an average audience, with movable
bleachers for expansion upon special occasions.

Gymnasium Essentials. The essentials of a gym-
nasium are, lst, a good floor, level, smooth and re-
silient; 2nd, smooth, hard walls for 10 to 12 feet
above the floor and, above this wainscot, plaster
quite porous to diminish sound reverberation; 3rd,
sufficient height to accommodate the desired appa-
ratus; 4th, permanent seats for average attendance
at games, and provisions for caring for special occa-
sions ; 5th, shower and locker accommodations; 6th,
good light and ventilation in gymnasiums, locker
rooms and showers ; 7th, other rooms such as coaches’
offices, storeroom, workroom, special corrective gym-
nastic rooms, and rest room facilities for girls.

The floor for the majority of gymnasiums is maple,
a serviceable floor when laid with proper care upon
nailing strips supported on felt-lined screeds to give
resiliency, with the nailing strips anchored to floor
at intervals. Proper provision must be made for
the expansion of the floor in damp weather. A fine
playing floor is obtained by using blocks of yellow
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Stage, Combined Gymnasium and Auditorium, Community High School, Dundee, IIL

Joseph C.

pine on end, glued to strips, then grooved and
splined, and secured to nailing strips brought to
true level. Wood floors should be sanded and treated
with penetrating oil, placed with mop and left to pen-
etrate the wood. Floors of short wood, laid herring-
bone or in small squares in mastic and sanded and
treated as before, have been used in a limited way.
Also a mastic top on a 34-inch base of asphaltic
concrete has come into use. It has the advantage
of neither shrinking nor swelling, is easily repaired,

Llewellyn Co., Architects

and, in the case of basement gymnasiums especially,
is well worth considering.

Walls of smooth, impervious, matt finish face brick
laid with smooth flush joints for a wainscot 10 or
12 feet high will resist wear and tear. The ceiling
should be covered with a sound-absorbing material.
Heights of rooms will be governed by conditions,
and must be sufficient to care for all suspended appa-
ratus (usually 22 to 24 feet), and to provide clear-
ance for running track, when installed, so as not to

Boys’ Gymmasium, High School, Mount Clemens, Mich.

Joseph C. Llewellyn Co., Architects
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Stage, Girls' Gymnasium, Benjamin Bosse High School, Evansville, Ind.
Joseph C. Llewellyn Co., Architects

interfere with a full use of the entire floor area.
For the bleachers, sight lines should be well con-
sidered. The fronts of the permanent bleachers
should be as near to the floor as possible to permit
of good view of practically the full playing floor,
but high enough to permit of three or four rows of
portable bleacher seats. Concrete construction,
smooth finish, painted or chemically treated, forms
a good base for seats made of 2 x 4-inch cypress or
quarter-sawed yellow pine strips, shaped to proper

section and secured to blocks to give required height,
and well bolted to concrete.

Running tracks are less common now than for-
merly in the smaller gymnasiums. For large schools,
the coaches want them. The construction must be
able to carry the standard floor load, for while they
should not be used for spectators, they often are so
used, regardless of their inconvenience. The floor
of the running track must be carefully planned with
proper banking at all turns, and laid with narrow

Boys' Gymnasium, Lyons Township High School, La Grange, Ind.
Joseph C. Llewellyn Co., Architects
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Twin Locker Rooms, Lyons Township High School
Joseph C. Llewellyn Co., Architects

flooring which will take the bending. It must be
thoroughly nailed and dressed smooth, and finished
with cork carpet or similar material well glued to
the wood. Straightaways in schools are not common,
though often desirable. However, opportunity offers
at times in large schools to use a rear corridor ad-
joining the gymnasium as a straightaway by provid-
ing a suitable resilient floor.

Shower and Locker Rooms. The structure of
shower stalls and floors, and materials used to secure
impervious divisions and walls, the treatment of
walls, lighting and ventilation, all call for care and
close attention. Careful planning is required to
secure maximum locker facilities without crowding,
to care for pupils and for home and visiting teams,—
to give each the desired accommodation. For the
larger schools, twin locker rooms, having shower,
team and toilet rooms, make a convenient arrange-
ment. (See page 438). In inter-school games the
visitors occupy one room, the home team the other.

Various materials can be used for shower stalls.
Built-up stalls of monolithic terrazzo on steel and
metal cores built into the floors and ground to a
smooth surface and polished, are of attractive ap-

pearance and are economical. In girls’ locker rooms,
dressing stalls are provided under various arrange-
ments, varying from one dressing room to three
to each shower. Some large schools, after experi-
menting, have adopted two dressing rooms to one
shower as the best proportion, taking into consid-
eration the time required to change classes. The
size of classes determines the number of showers
and dressing rooms. The average size of shower
stalls is 3 feet to 3 feet, 4 inches in width and 3 feet,
6 inches in depth. A triangular locker in each girl’s
dressing stall permits the use of box lockers only
in the locker room and is economical of space. A
small mirror in each dressing room avoids crowding
before general mirrors at the end of class periods.

Accessories for gymnasium and shower rooms,—
such as wall drinking fountains and cuspidors in
gymnasiums,—located so as not to interfere with
play,—add materially to the comfort of the pupils.
Mechanical means of drying hands and for hair dry-
ing are sometimes used. Their success depends on
the way they are used and the care in maintenance.
Ventilation of gymnasiums and locker rooms should
be carefully considered. Warm air, blown into the
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Girls' Shower and Locker Room, Francis Joseph Reitz High School
Joseph C. Llewellyn Co., Architects
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Pool, Mount Clemens High School

Joseph C. Llewellyn Co., Architects
Plan Below

locker rooms and mechanically exhausted, will aid
in maintaining dry rooms. It is desirable to locate
shower rooms so that plenty of light and sunshine
can be had if possible. Without warmth and good
ventilation, shower room walls and ceilings will con-
dense moisture and produce in time more or less dis-
integration of wall surfaces.

Swimming Pools. Where swimming pools are
used, it is desirable to plan them en suite with the
gvmnasiums so that the same locker rooms and
showers can serve both and so avoid duplication.
Overhead light with lifting skvlights, where possible,
gives considerable flexibility to the ventilation of
these rooms. Insulation of roofs over pools will be
a material help, and care in selection of wall and
ceiling finish is necessary. The building of the pool
itself is not necessarily an expensive operation. If
money is limited, a substantial pool can be constructed
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Pool, Jumior High School, Trenton, N, J.

Ernest Sibley and Lawrence C, Licht, Architects; J.
Associated

Osborne Hunt

with a concrete pan reinforced horizontally and cross-
wise and waterproofed with integral waterproofing.
It can be lined with a bottom of white vitreous tile,
sides being of white tile or terrazzo waterproofed;
terrazzo gutter and rail, with markings of inlaid
tile. This gives a clean, sanitary, and quite satis-
factory pool. The floors of pool room can be ter-
razzo with a mixture to prevent slipping. The room
-an be finished at a reasomable cost with smooth,
light gray or buff impervious brick for walls, and
cement plaster, properly painted, for the ceiling.
Enameled brick, tile, or terrazzo make attractive
walls at a somewhat higher cost.

Water purification in addition to filtering can be
by use of chlorination, ozone, or violet ray. Each
has its advocates ; chlorination by mechanical means
furnishes a simple and economical means. Much
depends on the proper sizing of supply and circula-
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Stadium, Enlow Field, Evansville, Ind.
Joseph C. Llewellyn Co., Architects

tion piping. Often pipe sizes are too small, causing
sluggish circulation. Filters, heaters, and piping to
recirculate in eight hours at least are desirable.

In schools of from 750 to 1,000 pupils, coaches
for boys are provided with one or two rooms, shower,
and storeroom; and the physical directors for girls
are given two or three small rooms for offices and
workrooms and a rest room for the girls. In larger
schools, these suites will expand somewhat to pro-
vide a room for corrective gymnastics or exercises
for boys, and the rest room facilities for girls will
be enlarged to meet the larger enrollment. For the
larger schools, also, boys and girls will have their
separate gymnasiums and in many schools separate
swimming pools. The size of the school, its possible
future growth, and the financial capacity of the
school district are determining factors in planning
the recreational facilities for schools. Provision
should be made for maximum classes in the gym-
nasiums, in case of rapidly growing districts, by
making larger floors than needed at first and provid-
ing for expansion of locker facilities as required.
Provision for expansion of space for special work
or rest room requirements can easily be taken care
of and should always be kept in mind in planning.

In the foregoing paragraphs, the high school has
been primarily in mind, but the trend of education
today recognizes the value of work and play and
is making use of them in elementary schools as well.
The architect must incorporate in his elementary
buildings the auditorium and the gymmnasium with
their accessories. The school building is also be-
coming more than a school for children and is a
community asset as well, as the public uses various
parts, especially the auditorium, gymnasium, swim-
ming pool and possibly the library. The auditorium
or gymnasium can be made accessible and separated
from the rest of the school as occasion demands.

The Athletic Field. The chief of outdoor features
is the athletic field. The laying out of an athletic
field is pretty well established as to necessary size
and shape of ground required for the various games.
What is not always cared for as it should be is the
preparation of the field to give proper drainage,

Stadium, QOak Park, Il
Joseph C. Llewellyn Co., Architects

treatment of soil to properly prepare it for seeding,
and the foundations for track and straightaways.
These require care, not in the preparation and seed-
ing alone, but in the use of the field itself, until a
turf is grown and track is brought to a proper con-
dition. This work is in the province of a landscape
architect familiar with the locality in laying out drain-
age and seeding, and it is the work of the gardener
to properly maintain it; in the hands of careful and
capable men, it can be made of moderate cost when
its benefits are taken into account. To preserve the
field in condition for school athletics, it should be
enclosed. Enclosure can be made by use of woven
wire and steel posts, or by brick or concrete walls.
The type used will usually be determined by the
location of the school, by cost and the ability to pay
for it. The enclosure simplifies control in all inter-
scholastic games in the open air.

Outdoor games, as well as indoor, draw crowds,
provision for which brings up the matter of perma-
nent seating for the public to take the place of port-
able or wooden bleachers. These stadia are of various
forms from the built-up banks of earth, faced with
steps of wood or flat building stone and concrete, to
those of wholly concrete construction (open or cov-
ered) and faced with brick walls to make a shelter
as well as to provide seats. The concrete construc-
tion, covered or not, permits of providing various
facilities for the comfort of the public which earlier
forms of seating do not, and which are essential.

In conclusion, school athletics and recreational
activities constitute one large element in creating and
maintaining school spirit and in building up school tra-
ditions, in teaching young men and women to do team
work and, in doing team work, to concentrate atten-
tion on the thing to be done; to think and act quickly
when necessary; to be one with one’s fellows,—all
qualities quite essential in after life. To plan for the
requirements of athletics and recreation in our
schools and give the buildings all flexibility possible
in providing for the present and anticipating the
future is, as was said in the beginning, an interesting
thing to do. It cannot be done in a haphazard way
but calls for all the care and attention possible.




DETAILS OF SCHOOL BUILDINGS

BY

WALTER H. KILHAM
OF KILHAM, HOPKINS & GREELEY, ARCHITECTS

U NDER the liberal appropriations of what the
next generation may refer to as the “frenzied
twenties,” American schoolhouses have been de-
veloped to an astonishing degree, and while the pro-
portion of cubic space devoted to education still
remains an appropriate factor, sizes of rooms more
particularly destined for athletics, amusement and
times of general enthusiasm have increased by leaps
and bounds, so that the planning of what might be
called the “country club” type of building has come
to absorb much attention from present-day archi-
tects, sometimes to the detriment of carefully
thought out details. Happily the age of Roman-
esque monastery windows, guaranteed to exclude
light from classrooms, has passed, as has the period
when English hammer-beam trusses carefully con-
structed of plaster were considered the prime essen-
tials for a good school auditorium; but careless or
ill-considered interior details still often mar (or at
least it seems so to the practiced eye) the effect of
many a near-sumptuous high school. This article
will consider a few of the many items which must
come under the care of the schoolhouse architect
and sooner or later call for prompt decision. Ex-
perience has been defined as something everyone
gets when it is too late to use it; if some of these
suggestions arrive in time to be helpful, the effort
will not have been made in vain. As many features
of schoolhouse detailing have been previously con-
sidered at length, the main discussion in this article
will relate to developments in material and design
which have come about since the war.

The Classroom. No matter how many accessories
the modern schoolhouse may have accumulated, the
classroom still remains the predominant feature, and
its main attributes do not undergo many changes.
The average size for 35 pupils of the sixth grade to
high school remains at 22 x 30 feet, which accom-
modates five rows of desks across and seven rows
deep, with a 3-foot wall aisle, four 18-inch interior
aisles, and a blackboard aisle of 3 feet, counting the
desks as 24 inches wide. The whole width then
totals 22 feet, not too much for the inner part to
receive a fair amount of light, but still not down to
the standard of the future, which will some day re-
duce it to four rows or maybe 18 feet, when standard
classes shall have been reduced to 28 or 30 pupils.

Windows. The standard window space remains
at the empirical figure of 20 per cent of the floor
area, which seems to be as much as can generally be
obtained, considering the difficulties of wall and
window frame construction and the heights of win-
dow radiators; and if the light is not affected by
lowering shades, it is fairly satisfactory on bright
days. The future may see a general adoption of
some form of white “blackboard” which would ma-

terially reduce the absorption of light. The diffi-
culties of wall construction, as far as they relate to
wide window spaces, are largely overcome in steel
or concrete frame construction, but the average
rural or suburban schoolhouse is still far from being
of that type, and depends on wall-bearing brickwork
for its main supports. A certain amount of pier
space along the 30-foot length of the room is there-
fore necessary, and the architect, while holding these
piers down to the least width compatible with
strength, has to see to it that they are not so wide
as to cast any troublesome shadows.

The sashes themselves, which for the present may
be considered as of wood, should also be kept rea-
sonably narrow for ease in operation. If made over
4 feet, 6 inches or 5 feet wide they become unduly
heavy, requiring larger weights and stronger frames,
and are weak unless made with a liberal amount of
woodwork. A good arrangement from the sash
manufacturer’s point of view is that of three pairs
of double windows for each room, providing it does
not interfere with the exterior architectural design.
Three pairs of such windows, each about 3 feet, 6
inches x 9 feet will fulfill all the legal requirements
for a room 22 x 30, and all the sashes will fall
within comfortable sizes for glass, cords, weights
and woodwork, and will be free from any tendency
to stick. The question of “double-hung” versus
tilting windows still remains open. Both types have
warm friends and vigorous enemies, though the
friends of the tilting type are very positive and
numerous among the teachers—who usually like the
larger quantities of fresh air which they can thus
secure in defiance of the heating engineer’s calcula-
tions. Local ventilating units, locally controlled, by
which the supply of pre-heated air can be shut off
when it is desired to open the windows, are being
installed in many schools. Their use obviates the long
runs of warm air ducts of central systems and re-
duces cubage factors, which appeals to most archi-
tects, while teachers welcome the possibility of room
control over the vexing matter of ventilation, a pri-
vilege which is not, however, very freely granted to
them as yet. The objection to this type of ventilation
is that it is dependent entirely on the ideas, whims
and control of the teachers, who may or may not
understand ventilating needs. As what constitutes
proper ventilation is a moot question, which is con-
sidered in a separate article, we mention here only
the space saving that attends the use of the local
ventilating units. The whole unit apparatus is con-
tained in a neat steel casing of unobjectionable ap-
pearance as far as its design is concerned, but it
constitutes a certain obstacle if placed in the window
aisle. This location is the most favorable from the
point of view of economy, as no long runs of sheet

41




442

I

Ve

VENT UNIT

LArLeE

m I
g‘ .Jx#.(;s,f

WARDRODE Or
BOOKCAJES

l
I
i

CLAJS 2 OOM
CORR/DOR

——fn 2L o"te Fleor

ENGINEERING AND BUSINESS

Sectional Diagram of Unit Vent Shown on Opposite Page
Kilham, Hopkins & Greeley, Architects

metal ducts are required to reach the outer air, but
various efforts have been made to remove the unit
from the room and to place it in a less conspicuous
location. One of these sketches shows an arrange-
ment designed by the writer for the James Russell
Lowell School at Watertown, Mass., which places
the unit in the space ordinarily wasted above the
tops of the “Chicago” wardrobes, thus releasing the
floor space and clearing the window aisles. A slight
increase in cost, hardly appreciable in the total for
the building, is caused by the short runs of gal-
vanizéd duct between the unit and the outer walls.

Blackboards and Tack Boards. Still another de-
velopment seems to be the growing encroachment of
the tack board on the time-honored blackboard space.
Many teachers ask for as much as 50 per cent tack
hoard space, going the full width of the blackboard,
while others, generally those in the lower grades,
want a cork carpet border about a foot wide going
all around on top of the blackboard, which is reduced
in height for this purpose; still others eschew the
cork carpet and demand a board of soft pine or
whitewood into which thumb-tacks can be easily
pushed, leaving their marks, however, behind. There
are ingenious devices available that provide easy
means of hanging drawings and other exhibits with-
out marring or danger of falling. Whichever fashion

Part Two

prevails, it is a useful practice to provide an instru-
ment board near the door on which the switches,
telephones, thermostats, etc., can be mounted,—that
is, providing the electrician can be induced to forego
his insatiable desire to put these contraptions in the
center of the best wall space in the room.

Blackboards. Blackboards should never, of course,
be placed on the window side, and as much space as
possible should be saved for them along the inner
wall and behind the teacher. A good general rule
for heights of chalk troughs above floors is:

2 2” from the floor in kindergarten.

2’4" to 2’ 6” from floor in grade IV.

2’ 8” from floor in grades V to VIIL

2’ 8” to 2 10” from floor in high schools.
Screens for erasers above the chalk rail are not gen-
erally regarded as being standard equipment, but
they are occasionally demanded. They should be of
light but strong construction. The ideal, of course,
would be a type supported from the back on brackets,
so that the troughs could be wiped out with a con-
tinuous motion _of the hand, but in practice some
front supports are necessary.

Wardrobes. In grades below the senior high, the
“Chicago” type of wardrobe, integral with the class-
room, seems to have found great favor with school
authorities on account of its convenience, and with
architects on account of its saving of cubage, though
probably no one would attempt to say that it is
superior to the old separate coat room, especially if
the latter is provided with an outside window on the
sunny side of the building. Others like - placing
lockers or wardrobes along the corridor walls, an
arrangement more suitable for high schools than the
lower grades. The “Chicago” wardrobe saves cubic
and square foot space, but it causes loss of a lot of
blackboard space, unless it is placed at the rear end
of the room opposite the teacher, which should, of
course, always be done, but which is not always
economical. The most difficult problem about it,
after its location is settled, is that of the doors. Shall
the doors be hung with weights and slide up and
down, or shall they fold back into the wardrobe, or
shall they pull down in roller-slat fashion? If they
slide up like windows, the long frames and weight
boxes are rather a disfigurement to the room, though
space is certainly saved. If the doors are mounted
on any of the clever folding hardware devices, each
is likely to require a little of the length of the ward-
robe for folding back, space which may be sorely
needed for hook space in case the wardrobe shares
the narrow end of the room with a bookcase, a com-
municating door, and the heat and vent ducts. De-
tails included here show methods of constructing
both of these types in recent buildings. The ward-
robe may well have a cement floor with a coved base,
raised an inch above the classroom floor at the front
with a bevel and sloped back to prevent water from
umbrellas or wet clothing running out on the class-
room floor, and it should have a 6- or 8-inch vent
connection in the top and suitable air intakes with
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James Russell Lowell School, Watertown, Mass.
Kilham, Hopkins & Greeley, Architects

doors at the floor, so that the draft will always be
into the wardrobe from the room. The racks for
coat and hat hooks may be either poles on metal
brackets or flat Ix4-inch strips on wood or metal
frames. The flat type has the advantage of never
slipping and being adapted to stenciling numbers,
should this be desired.

General Trim. This should be of simple design,
without elaborate mouldings or sharp edges which
could readily be injured. Architraves are desirable
around doors, to prevent injuring the plaster, but
they may be omitted at the windows if plaster jambs
are substituted with corner guards, if the committee
really wants to reduce upkeep costs in the future.
Slate or artificial stone is a good substitute for wood
window stools to prevent the deterioration of wood
where exposed to water of condensation, strong sun
and perhaps rain beating in if the window is open.
On the whole, some architects think block trim more
practical than mitered. Transoms over doors are
usually unnecessary. Steel trim of course demands
consideration for each project, but a form of sub-
stantially enameled base is wanted, as paint quickly
disappears from the ordinary steel base when the
floor is subjected to mopping. Bookcases are es-
sential, but their type has undergone little change.

Stairs and Corridors. Here again the advent of

battleship linoleum, cork and plastic floors has
changed the scene and effected an enormous reduc-

tion in the amount of noise. The use of fabric floor-
ing has done away with the old terrazzo cracks which
always appeared to greet the critical visitor right in-
side the main entrance. The corridor dado needs to
have eminently wear-resisting qualities, and can be
made of tiling or salt-glazed brick in the more
“Ritzy” type of buildings, or of plaster covered with
cloth i plainer structures; but only a confirmed
optimist will build them of that material hopefully
termed ‘‘hard plaster” without protective covering.

A considerable variety of materials is now offered
for stair treads. Steel pans filled with cement,
asphalt, terrazzo, non-slip abrasive tiles, linoleum
and many other products are available, as well as
blue stone, slate, etc. A steel non-slip nosing is a
guarantee against undue wear. Some schools have
had wooden treads thus fortified go through over
25 years of hard usage without perceptible damage.
Different states have various rules for the height of
the balustrade, but in any case a handrail at the
usual height on both sides of the run is essential.
Some states even require a 5-foot balustrade. Care-
ful checking up of local regulations in this respect
is necessary. The balustrade, if of iron, should bhe
of simple type, and consist mainly of vertical mem-
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Alexander Hamilton Junior High School, Elizabeth, N. J.
Kilham, Hopkins & Greeley, Architects

bers for easy cleaning. In some cities solid balus-
trades are preferred to prevent objects’ dropping
through. The nature and characteristics of the stair
well or tower also need thorough study. So many
fires have gained headway by shooting up the stair
wells that it seems that enclosing the platforms at
each floor with self-closing fireproof doors should
be universal practice, even though it is not always
obligatory. These doors and the partitions which
contain them are generally made of kalameined wood,
which is neat in appearance and sufficiently fire-re-
sisting. The panels and transoms are filled with
wired glass to transmit light from the outer win-
dows, that in the door being clear wire-glass. The
“smoke doors” so called, should open toward the
stairs and should preferably consist of one pair
without a central bar, so as to direct the stream of
pupils toward the downward flight. The hardware
should consist only of self-closing door checks, butts,
pulls, and push and kick plates. Floor stops, hooks,
or other attachments for holding doors open should
be omitted, in spite of the tearful protests often re-
ceived from the teachers, for such accessories defeat
the primary object of the doors, which is to provide
constant protection against smoke or flame in the
stair wells by closing off any up-draft of air. Mass-
achusetts and some other states require that the outer
corners of the well be rounded on a 2-foot radius or
cut off with a diagonal corner of equal size, to pre-
vent wedging of small pupils in the corners in case
of panic; and all landing radiators should be either
recessed in the walls or hung on the walls above head
height. Where gas is available, emergency gas lights
are also desirable; and the electric lights for stairs
should be carried on separate circuits controlled from
the principal’s office as well as locally.
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Even in buildings of second class construction the
stair wells should be absolutely fireproof, and the
best wall material, in the opinion of some architects,
is glazed or salt-glazed brick, which is durable,
cleanly and does not require painting. The stairs
when practicable should be located at the ends of
corridors, so that light from the stair windows will
shine through the smoke partitions and along the
corridors. Stair towers should not be more than
125 feet apart. Some states allow, and others forbid,
by-passes through schoolrooms with communicating
doors, so the architect has little option in this respect,
and he can best serve the community by insisting on
plenty of stairways, easily accessible. The riser and
tread sizes are also subject to public regulation and
should be kept at a comfortable proportion, for ob-
vious reasons. Closets should never be constructed
beneath stairways, under any conditions.

Toilets. The science of sanitation in this respect
is well advanced; in fact, in the opinion of many
foreign writers the character of American civiliza-
tion is expressed in our plumbing, and the matter
of designing toilet rooms for its accommodation is
not less well developed. The architect will, however,
have to decide upon the materials with which the
floors, walls, and partitions are to be constructed.
It should be said that the essential requirements are
first, light, which shows up dirt; and second, ease of
cleaning. To this end a light colored floor is most
desirable, even though it keeps the jamitor busy
mopping up, for a black floor absorbs light, conceals
dirt and is always unattractive. White vitreous tile
or mosaic, perhaps with black dots or pattern, and
white glazed tile dadoes are none too good for the
purpose. For toilet partitions, marble or some of
the white products are ideal, but costly. Slate has
the disadvantage of absorbing light and being easily
marked. Enameled steel is in quite general use, but
wood doors are sometimes preferable to steel doors,
as they are less noisy and easier to adjust when a
measurement goes wrong.

A technical discussion of various types of plumb-
ing fixtures would occupy more space than is af-
forded by the limits of this article and is more ade-
quately treated elsewhere in this issue of THE
Forum. In passing, one might question the use of
expensive individual vitreous china basins for hand
washing, when a good white enameled sink provided
with plenty of faucets where the hands may be
washed under running water might serve the pur-
pose far better and actually be in closer accord with
modern ideas of cleanliness. The single basin,
seldom cleaned, with self-closing cocks which limit
the supply of water, while pleasing in appearance, is
often more of an obstacle than a help to personal
cleanliness. Some sort of screens, or deflected pas-
sages to toilet rooms from corridors are thought
necessary by educators.

Museum Cases. A good many schools gradually
acquire specimens of minerals and all sorts of natural
history or other exhibits, not to mention athletic
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cups and trophies, for which no suitable place is
provided. It is often easy to provide cases which
can be snuggled into spaces around the heat and vent
ducts, with glazed doors opening on the corridors
where such objects can be properly displayed. Most
cases should be white inside, and if the matter is of
sufficient interest, may even be provided with lights.

The Kindergarten. The consensus of opinion re-
quires that this room shall have a full southern ex-
posure so as to obtain all the beneficial effect of
floods of sunlight. This is mentioned somewhat
guardedly, as the writer was recently a dissenting
member of a jury of A. I. A. architects which
awarded a competition to a plan which placed the
kindergarten on the north side, mainly on account
of an artistically drawn lilac bush placed in front
of it by the skillful renderer. The program forbade
any accessories! Having been then over-ruled on
this point by prominent members of the profession,
he is still a little timid about it, but continues to
cherish the notion that the south side is best. The
kindergarten should have its own separate entrance
and, if possible, a level and sunny playground, even
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with the door sill, so that the juniors will not have
to be helped up and down steps when they go out
to take the air. Their coat room should be of a size
which will allow a bench for the attendant to use
when putting on their rubbers and arctics and but-
toning them into their what-alls. The toilet, which
should be of an extreme handiness to the main room,
will need special low-height fixtures and plenty of
light. As considerable time will be spent by the
pupils on the floor, that detail of a kindergarten re-
quires special consideration. The ideal material
would be something warm, or at least not too much
of a heat conductor, which is at the same time easily
cleaned,—cork, either tile or carpet, or one of the
new rubber fabric floors seems to fill the bill as well
as anything. Some regard cork carpet as not being
susceptible of easy cleaning, but it has been success-
fully used in a good many kindergartens and is
warmer than linoleum. The fittings of a kinder-
garten will vary according to individual wishes, but
will generally include boxes and compartments for
blocks and playthings, a large amount of tackboard
space, and probably a small amount of blackboard.
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The larger and smaller rooms which usually consti-
tute the kindergarten suite are sometimes separated
by rolling or accordion doors, to allow them to be
easily thrown together. Custom seems to decree
that the kindergarten should have a fireplace, but
committees seldom appropriate money to buy wood,
so its hricks often retain their virgin cleanliness for
generations, unmellowed by smoke. However, an
inglenook with seats looks well, and sometimes there
is a gift of firewood, so that a fire is actually started.
For this reason it is always well for the architect to
see that a practical flue is constructed, which does not
end in an air duct! Bay windows and other attrac-
tive features are appropriate for this part of the
building and are sure to be appreciated.

The Auditorium. It must be said that the type
of school auditoriums seems to be passing through
a transitional stage. For large schools of 1,000 to
2,000 pupils the effort has heretofore heen directed
toward providing an auditorium capable of seating
the entire membership at once. The expense of
building such rooms as these, as well as their some-
what unwieldy sizes, has led to the consideration of
the suitability of smaller types. i, for example, a
two-platoon school of 1,500 were equipped with an
auditorium for 750, the costly overhanging balcony
could be omitted and the entire number comfortably
seated on a rising floor with every occupant in full
view of the others and not hidden by balconies. For
the construction of such a room the general specifi-
cations for a theater minus the expensive decorative
effects, could well be followed. Every effort should
be made to assure good acoustics. Fortunately, sev-
eral commercial systems of treatment for the walls
and ceilings are available, and they can be trusted
to produce reasonably good results. Upholstered
seats will help, and linoleum or fabric for the aisles,
if not for the entire floor, is desirable to minimize
the noise made by persons entering and leaving. A
form of wainscoting, for which purpose there is
really nothing much better than wood, is necessary
to protect the walls from hard usage, and no pro-
jecting radiators should be tolerated. An auditorium,
however, differs from a theater in that it usually
has windows for day lighting, and means must be
provided for excluding light when it is desired to
give picture exhibitions. This may be accomplished
by means of opaque rolling shades, running in
grooves at the sides of the windows, or by heavy
draw curtains, which are simpler and perhaps fully
as good, as well as being more decorative. The
windows themselves will require some thought, as
the sashes should not be too large and heavy, and
provision must be made for cleaning them.

Some schools wish completely equipped theatrical
stages, with switchboards, fly galleries, smoke venti-
lators and even grids. Such halls will probably also
want sunken musicians’ pits and complete dressing
room layouts. It is difficult to know just where to
draw the line in these cases. Good school shows can
be put on with very modest equipment, and if
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modern ideas of stage lighting effects are followed,
the expensive borders and drops can be omitted. In
any case, the architect must remember that his stage
problem is four-fold, for he must provide facilities
for (a) a single speaker with perhaps a few persons
in chairs to form an entowrage; (b) provision for
a class of maybe 100 or 200 for graduations, or
producing cantatas; (c¢) accommodation for a
dramatic production, either by the students or by a
regular troupe, professional or amateur; and (d)
facilities for showing motion pictures. To fulfill all
these requirements and satisfy everyone will require
ingenuity and some tact. A “cyclorama” of velours
provides a good background for the single speaker
and closes off the somewhat dreary look of an empty
back stage. The back of the proscenium must be
arranged for the fire curtain, draw curtain, sprinkler
pipes, picture screen and lighting effects. The
switchboard should be sunk or raised so as not to
interfere with the operation of the play, amd all the
local regulations will have to be carefully studied;
and adequate special exits must be provided for
the stage. Other special features of the auditorium
are the motion picture booth and its ventilating sys-
tem; the manner of lighting, which must not inter-
fere with the projection machine; the type of en-
trance doors,—whether with or without transparent
glass; and the type of ceiling. If the auditorium is
contained in the center of the building, outside light
is often admitted from the roof, which involves much
care of the glass ceiling. This arrangement, how-
ever, seems to be passing out in favor of the exterior
auditorium with side windows.

Aside from these observations regarding various
special items of schoolhouse construction, there are
certain basic requirements which ought to be kept
in mind in drawing up the details. Among these
are durability ; ease of maintenance ; economy in first
cost, (which would include transportation and time
required for obtaining the product) ; suitability for
attractiveness of appearance. Mouldings with sharp
edges or wide flat surfaces which collect dust are
easily damaged and unsuitable, and yet one often
sees clothes racks or stair newels carrying the full
Doric order as decoration. Wall tiling has its place
in toilets and corridors, but one of the most costly
and highly praised of the recent high schools has
the boiler room finished in white glazed tile and the
main corridor in cheap textured plaster! Many
chapters might be written about exterior detailing.
Some optimistic members of the profession believe
that painting the back of a parapet wall with some
evil-smelling compound is a perfectly good substitute
for 16-ounce copper, and they wonder why their
million dollar roof leaks after a couple of years.
Others are completely in the dark about the myster-
ious efflorescence which appears under their window
sills, or the strange disintegration of elaborate pin-
nacles and ornaments. To all concerned in school-
house building, the question of detailing is a fascinat-
ing and profitable subject, which will repay study.




SCHOOLHOUSE MAINTENANCE AND MATERIALS

BY

GEORGE F. WOMRATH

ASSISTANT SUPERINTENDENT

WO billion, three hundred forty-four million,

nine hundred eighty-four thousand dollars!
This represents the contract expenditure for school
building construction and equipment in 36 states for
the past seven years only. As the greater part of this
construction work has been financed either by long
term or short term serial bonds, it is fair to estimate
that the actual cost to the tax-paying public for these
schoolhouses by the time the bonds are retired will
be 50 per cent more than the principal sum, or a
grand total of $3,517,476,000. For the entire United
States the gross investment in school building con-
struction for the seven years, for which the fore-
going figures were compiled, was a sum considerably
more than $3,500,000,000, practically all of which
must be paid by taxation.

With the completion of a school building, its cost
to the public does not cease; there at once begins the
cost of operation and maintenance. This latter cost
becomes an index of the wisdom shown by those re-
sponsible for the original construction investment.
The figures involved are so large that even a small
percentage of saving becomes an impressive amount.
It behooves those accountable for the handling of
public school funds to carefully consider every item
entering into the construction and equipment of a
school building and to weigh its original cost against
its subsequent cost of maintenance. It has been re-
peatedly demonstrated that, by carefully revising the
plans and specifications of school buildings upon
which bids have exceeded appropriations, a saving of
from 5 to 10 per cent can be made. School board
members, superintendents and school architects are
called upon as never before to study the problems of
schoolhouse construction, in order that the tax dol-
lar may provide the best buildings possible, and that
these buildings may be so constructed and equipped
that subsequent maintenance costs will be a minimum.

Not many years ago, when a school building was
wanted, the common practice was for the school
board, or the superintendent, or the school building
committee to select an architect and tell him to pre-
pare plans for a school building of a stated number of
rooms or to accommodate a certain number of pupils.
In many instances the architect selected was totally
unfamiliar with schoolhouse design. During this
period, questions of economy and efficiency in school-
house design, construction and equipment received
but slight study; as for standards for heating, venti-
lation, lighting and sanitation,—there were none.

Of recent years specialists in schoolhouse archi-
tecture, with their engineers, have made exhaustive
and extremely valuable studies of the school housing
problems in many cities, involving many types of
school administration and widely divergent curricula.
Surveys were made to establish relationships be-
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tween educational activities and requisite floor space
needed. The ultimate outcome of these surveys was
use of the “candle of efficiency” in the report of
the Committee of Standardization of Schoolhouse
Planning and Construction of the National Educa-
tion Association. Mechanical and physical data were
worked out and made the bases for state and city
laws, ordinances and regulations governing school-
house construction and mechanical equipment. These
men carried their ideas from one part of the United
States to another. During this period, architects
and engineers practically determined all school build-
ing policy insofar as design, planning, construction
and equipment were concerned, the superintendents
confining their activities to instructional policy only.
The pendulum had swung to the extreme of the arc.
Schoolhouses were built almost without any con-
sideration being given the superintendent; in many
instances without regard to cost, elaborateness, or
sizes and number of rooms, Time and time again
a schoolhouse was handed over to the superintendent
with the admonition to “go ahead and run it,"—a
building in which he had had no part whatever in
planning, designing or equipping.

Whether it was the high cost of the school build-
ings which were designed and constructed during
this period of development or a recognition on the
part of the superintendents of their waning con-
trol,—whatever the cause, by the year 1915 the
pendulum began to swing back. Both educators and
laymen began to recognize that the superintendent
of a school system holds a dual position, which in
industry is more often designated by the title of
“general manager.” He is not only responsible for
the instructional phases of education, but also for
the physical surroundings in which the youth of the
nation are being educated. He is charged with the
task of preparing the building and financial pro-
grams, and of appearing before the boards through
which the money to carry out the programs must be
secured, and of getting from them the needed appro-
priations. It gradually became fixed in consciousness
that the principle of direct responsibility should be
applied to school business as it is to industry,
namely, that the person responsible for the quality
of the product and its cost should also be made re-
sponsible for the complete organization and ma-
chinery by which the quality and cost of the product
are determined.

As the superintendent began to be recognized in
his dual role, we find the architect and superinten-
dent discussing and selecting designs and elevations
as to architectural beauty, grace and dignity ; work-
ing out the problems of space allocation and eco-
nomical floor planning for the kind, size and relation-
ship of rooms needed and their utilitarian arrange-
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ment ; examining construction features and studying
and comparing original costs and subsequent mainte-
nance charges; judging building materials with re-
spect to their practicality and lasting qualities, and
selecting efficient mechanical and educational equip-
ment on the basis of low original cost commensurate
with economical operating expense and cost of main-
tenance.

“Cost” has become an important word in the mod-
ern school world. It represents a factor entering into
every phase of modern school administration. Simply
stating the cost of building construction, no matter
upon what basis,—whether cubic foot, square foot,
classroom, pupil, or any other,—does not reveal
where a lack of economy may exist in design and
equipment, either as to original cost or subsequent
maintenance. A detailed analysis of all costs,—a
picking to pieces of all of the factors of cost that
enter into the design, plans, construction, equip-
ment, construction superintendence, and architec-
tural and engineering fees,—often reveals places
where economies may be made to very favorably
affect construction and maintenance costs without
lowering in any way the ultimate educational, archi-
tectural and mechanical value of the building. What,
then, are some of the items through which savings
may be effected?

Types of Construction. The only three types of
construction which have been countenanced in recent
years for schoolhouses are defined in the Classifica-
tion Code of the American Institute of Architects as:

“Type A. A building constructed entirely of fire-
resistive materials, including its roof, windows,
doors, floors and finish.

“Type B. A building of fire-resistive construction
in its walls, floors, stairways and ceilings, but
with wood finish, wood or composition floor
surfaces, and wood roof construction over fire-
resistive ceilings.

“Type C. A building with masonry walls, fire-
resistive corridors and stairways, but with ordi-
nary construction otherwise, i.e., combustible
floors, partitions, roofs and finish.”

Type A construction seems impractical for a
school building. To provide fire-resistive materials
for classroom floors and built-in furniture and equip-
ment would involve not only a high cost, but would
be prejudicial to the comfort and well-being of the
pupils. A schoolhouse must be made safe for the
youth housed therein. For this reason, Type C con-
struction, often referred to as “slow-burning mill
construction,” is not as desirable as Type B con-
struction. Furthermore, as it has been repeatedly
proved that the difference between the cost of a
Type B and a Type C building is often as low as
5 per cent and seldom above 10 per cent, it is ex-
tremely unwise to attempt a saving in this direction
if for no other reason than to safeguard child life.
The factors of insurance rates and maintenance
charges are financial considerations which militate
against any type of construction below that of
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Type B. Not infrequently the temptation presents
itself to build all one-story parts of school buildings
of non-fire-resistive material. This is highly inad-
visable, as the burning of these parts of otherwise
fire-resistive buildings has not only caused large
financial losses and the closing of buildings while
repairs were being made but has caused stampedes
which have resulted in large losses of life.

Materials and Details

Face Brick. In addition to making a comparison
of the appearance and prices of brick which are to
be used on the outside of the building, special con-
sideration should be given to their size, durability
and weather-resistive qualities. The selection of a
small brick will involve use of many thousands of
additional wall brick and a much greater labor cost
in laying them; the increased number of joints will
multiply the chances for maintenance trouble; while
the gross cost of the brick and labor is often much
more than that of a larger size of brick at at higher
cost per thousand. Soft, underburned brick with
poor wearing qualities, laminated brick, and glazed
brick with surfaces that may easily be chipped,
should not be used, if subsequent maintenance ex-
pense is to be avoided. In addition to natural wear
and tear, the defacement of these bricks by school
children is to be considered.

Parapets. There are certain kinds of parapets
which should be omitted from a schoolhouse regard-
less of their artistic beauty, simply because they
are costly to maintain, especially in cold climates
where frost and freezing occur. Parapets which are
irregular in shape, highly ornamented, or with port
holes are especially subject to rapid deterioration.
The cost, utility and durability of the materials used
as the covering for parapets should be carefully com-
pared. The principal consideration is securing a
covering which will not disintegrate under the
action of either time or the elements. The method
of application of the material is also of vital im-
portance. A material of strength and durability, if
applied with exposed joints and meeting strips so
that the weather can penetrate them, is soon forced
out of position and rain water is admitted. When
this happens the coping is loosened and is likely to
fall; the wall beneath the coping disintegrates; and
water leaks into the building, causing ruin of plas-
ter, woodwork and paint. It is a costly operation
to repair roof parapets and chimney tops, so a care-
ful consideration of the material used to protect
them and its application is important. Copings of
tin and galvanized iron are not durable. Bronze
and copper copings are not sufficiently serviceable
to warrant their high cost. Plain stone copings or
copings of glazed salt tile of a selected quality will
endure, if the joints are made properly, as long as
the building itself, and they are moderate in cost.

Roofs. A flat roof is less expensive in original
cost than almost any other type of roof construction,
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is cheaper to maintain, is more easily accessible, and
is safe for the public. Sloping roofs covered with
slate are deserving of special consideration. Unless
the slate is applied with extreme care, and the roof
provided with guards, the slate often becomes de-
tached in windy weather and slides off, as does also
the accumulation of snow, endangering the lives of
persons who may be below. Tile roofs are difficult
to lay so that they will be perfectly weather-tight and
are difficult to insulate. Maintenance costs are not
as much of a problem in their case as is the heating
cost of the building.

Chimmeys. In these days when chimneys on school
buildings are no longer looked upon by architects
as disfigurements, these shafts have become the ob-
jects of special architectural study. When con-
fined to simple and dignified lines they can be made
beautiful and attractive. Costly patterns built into
chimneys are often obliterated by soot and dirt, espe-
cially if these designs are near the tops of the chim-
neys. A poorly constructed chimmey 'is a perpetual
cause of maintenance expenditures; a badly designed
chimney results in high heating costs and often de-
velops into a smoke nuisance. The inside of the
chimney should be perfectly straight, or preferably
somewhat smaller at the top than at the bottom.
This is for the reason that as the gases ascend they
cool and contract and require less area for dis-
charge at the top of the chimney than they require
at the bottom when leaving the breeching. If the
stack is larger at the top than at the bottom, the
draft is destroyed by the air rushing down the stack
and establishing cross currents. This will also
result in the chimney smoking badly.

Windows. Schoolhouse windows have been for
years and still are the matter of much debate. Wood
versus steel sash; double-hung versus swivel sash;
casements versus French windows ;—around use of
these various types there goes on a seemingly never-
ending dispute. It is claimed that use of steel sash
increases the operating expense of a building because
steel conducts heat out of the structure so rapidly
that the burning of a considerable larger amount

of coal is required to properly heat the building.
The original cost of installing window shades on
steel window sash and their subsequent maintenance
cost have also provoked much discussion. The expe-
rience of the writer has been that wood sash are
preferable in northern climates.

Window Sills and Stools. 1t is false economy both
in original investment and subsequent maintenance
cost to build window sills and stools of any other
than the very best materials. The drying, rotting,
paint-removing, and wetting effects of the sun, rain
water, and drippings from flower pots which are so
often used in school buildings, have repeatedly
demonstrated that sills and stools should be built of
a durable material such as stone, brick or marble.

Entrance Doors. Heavy, metal-covered entrance
doors were formerly looked upon as safety devices,
in some mysterious way linked up with safety in
case of fire. They were also looked upon as a means
for protection from thieves, but are no longer con-
sidered in this light. Thieves enter through win-
dows and by other easier means of ingress. Double-
hung, light weight, glass paneled doors are being
looked upon with more and more favor in school-
house construction from the standpoints of appear-
ance, ease of operation, economy in first cost, low
cost of maintenance, and light for the space just
inside the entrance. Instead of using double doors
in a full width of opening without a mullion, the
practice is becoming quite general of having two
single doors with a small mullion between them.
This type of construction reduces weight, mini-
mizes shrinking and swelling, simplifies the appli-
cation of panic bolts, makes possible the installation
of weatherproof doors, and makes possible the use
of compact, light weight, standardized door units at
low maintenance costs at all entrance openings.

Door Hooks. Only too often means of holding
entrance doors open are omitted, resulting in some
would-be mechanic’s applying hooks or cleats which
mar and cut the woodwork and not infrequently
gouge deep grooves in valuable stonework. All such
appliances should be avoided, and preference be
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given to one of the many kinds of automatic door
catches which protect both door and woodwork and
involve practically no maintenance charge whatever,

Outside Door Sills. Door sills which are made
of a soft material, such as wood or slate, soon be-
come cupped and present a very dangerous hazard
for the school children who must cross them several
times daily. Ordinary iron sills are slippery and,
therefore, hazardous. Sills which become cupped
need to be frequently replaced, since they admit
large amounts of cold air in winter weather under
the doors. Granite sills are durable, safe, and afford
an unquestioned economy in maintenance. There are
various durable non-slip sills which are satisfactory.

Window Glass. Plate glass for general use in-a
school building is an extravagance when compared
with the use of the high grade, single-strength,
selected glass of modern manufacture. The lower
cost of the latter is noteworthy, as glass br e
is a considerable item of maintenance expense in all
school buildings. It has been said that New York
spends $90,000 every year for glass replacement, and
Chicago $75,000.

Flooring. No other feature of schoolhouse con-
struction has been given more consideration than the
material which should be used for schoolhouse floors.
Wood, cement, tile, asphalt, rubber, stone, linoleum,
mastic, terrazzo, cork, and many other materials
have been used more or less successfully. In this
problem of selection, the matter of appearance is
often the deciding factor, whereas durability, ease
of cleaning, and maintenance cost should be the main
considerations. If pupils’ desks are changed fre-
quently, will the floors he damaged by reason of
the many screw holes? Will the floors be soft and
sticky? Will the floors be cold, hard and noisy?
Will the floors hurt the feet of the children? Will
the hardness of the floors canse breakage of tools
which may be dropped on them? Will the softness
of the floors cause them to be damaged if pianos
and heavy furniture are moved across them, or will
heavy equipment sink into the floors, leaving them
full of bumps and holes? These are some of the
questions to be answered when selecting a school-
house floor. Not infrequently the faulty installa-
tion of an otherwise excellent floor material builds
up subsequent maintenance costs as much as does
the selection of an inappropriate kind ‘of- flooring.

Inside Trim, Toilet-and Shower Stalls. In a school
building filled with irresponsible youth, the use of
materials which will withstand the onslaughts of
jackknife and pencil artists is a phase of the con-

struction problem which is frequently overlooked.’

A child likes to lean against the walls, or to stand
with one leg crooked with foot against the dado.
For these reasons, corridor dadoes should be of hard
surfaced brick, or tiling, or sonie other hard mate-
rial which can easily be washed. Shower and toilet
stall partitions should be of rugged construction and
of a material that cannot be readily cut, scratched
or marked. In toilet and shower rooms, and
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wherever there is any moisture, the use of wood
should be avoided as it is unsanitary and costly to
maintain. Enameled cement or steel partitions are
good looking, sanitary, durable, less likely to be
marked and cut by pupils, easily repaired, and their
use is attended with low maintenance cost.

Wood and other materials of an absorbent nature
should not be used in any room where there is a
great amount of moisture or where immaculate
cleanliness is demanded and frequent scouring neces-
sary to prevent imsanitation. The original low cost
of wood construction in all such locations is offset
many times by subsequent cost of upkeep.

Specially Fabricated Steel. The widening of a
classroom by a few inches sometimes requires that
the beams be enlarged or that especially designed
beams of specially fabricated steel reinforcing be
used. This at once adds considerably to the cost of
construction. The superintendent should not inter-
fere ‘with purely architectural structural matters,
such as foundations, walls, floor slabs, girders, beams,
spans and other physical details. There have been
many instances, however, where a general inquiry
by the superintendent or architect has revealed that,
without interfering with the educational efficiency
of the building in any way, the reduction by a few
inches of the width of classrooms has made possible a
complete change in the structural framing detail of
the building at a great saving in cost of construction
and maintenance. The use of standard stock mate-
rials and forms results in large economies. The only
places where the use of expensive, specially fabricated
steel is excusable are under balconies in auditoriums,
in order to avoid use of columns which would reduce
the seating capacity and impair the visibility of the
stage, in special study rooms, and in gymmnasiums
when classrooms are to be built over them.

Heights of Ceilings. The standard height of a
school classroom 1s 12 feet, measured from floor to
finished ceiling. The finishing of the ceiling gener-
ally comprises metal lath on the under side of the
ceiling beams and the finished plaster applied to this
lath. The thickness of this construction, from the
under side of the finished plaster ceiling to the top
of the ceiling beam is, on the average, about 1 foot.
In schoolhouses recently constructed, a little more
attention .has been given to the formwork in order
to produce a more even finish to the concrete after
the forms are removed. The concrete is then treated
with a light application of cement wash which gives
the entire surface a smooth finish. The metal lath
and plaster are omitted. The concrete beams are
left exposed and present a very pleasing appear-
ance. This construction is very much less expen-
sive and reduces maintenance cost to practically
nothing. Tt possesses the additional advantage of
reducing the floor-to-floor height by 1 foot. In the
average 18-room elementary school building this
represents a saving of about 17,920 cubic feet per
floor. Exposed beams improve acoustical properties.

Wall Finish. The wall finish in schoolhouses is,
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Lighter Doors Are Growing in Favor for Several Reasons

generally, either smooth or rough plaster. Many
years of experience with both kinds of finish and
of observation in hundreds of schoolhouses, leads
to the opinion that smooth plaster is much more
easily marked and damaged than is rough-finish
plaster, the original cost is higher, and the making
of repairs is more difficult and costly. In industrial
rooms the environment should approximate, as nearly
as possible, the conditions which prevail in industry.
It is not objectionable, therefore, to leave the tile
walls unplastered, but painted. There i1s no need
of plaster on the walls of these rooms, and its ab-
sence adds to their industrial “atmosphere” and
reduces the cost of construction and maintenance.

Corridor Walls. Corridor walls are usually built
flush on both the classroom and corridor sides of
all supporting columns, and frequently with an addi-
tional breathing wall on the corridor side. This is
done in most instances for two reasons—to avoid
the exposure of supporting columns and to hide the
ventilation ducts carried up through the building.
Wherever experiments have been made in the elim-
ination of all unnecessary filler tile, there has been
a great gain in corridor space, part of which has
then been used for built-in lockers and cupboards.
Exposed columns in public school corridors are no
longer considered objectionable. Where unit class-
room ventilation is used, all vertical duct work and
breathing walls are eliminated. This saves from
12 inches to 18 inches of corridor space, resulting
in a very noticeable reduction in construction cost.

Lintels and Door Anchors. One of the most

THE ARCHITECTURAL

FORUM

451

Lighter Glazed Doors

aggravating and persistent sources of schoolhouse
maintenance cost is due to badly constructed door
lintels and poorly anchored door frames. Every
door lintel should be reinforced to prevent it from
cracking or sagging. When a door frame is not
securely anchored into the supporting walls, the
constant jarring due to the opening and closing of
the door soon breaks the plaster surrounding the
frame. When this happens the only thing to do is
to reset the entire frame, or there will be a continual
maintenance charge.

Wardrobes. Schoolhouse wardrobes or coat clos-
ets present a problem which causes much discussion
among architects. It is safe to say that there can
be no quarrel with the statement that exposed ward-
robes are objectionable. Of other types there are
three which are being quite generally used,—the
wardrobe which is a separate room at the end of
the classroom ; the wardrobe which is built into either
the end or the corridor wall of the classroom and
which may be shut off from the classroom by pivoted
or sliding doors; and individual lockers. If an
opinion may be ventured, it would be that lockers
have not been found to be satisfactory or practical
in elementary grade school buildings. Small chil-
dren cannot reach the hooks in the upper tier of
lockers, with the result that their wraps are jammed
into the bottoms of the lockers along with overshoes
and other articles. In wet weather this condition
is highly objectionable and unsanitary. The locker
doors are frequently left open, and no little damage
is constantly inflicted upon the hinges, locks and
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handles, which quickly runs up a considerable main-
tenance charge. Built-in wardrobes occupy wall
space which may be used to better advantage by
continuous blackboard surfaces. This type of ward-
robe, when built into the corridor wall, also either
reduces the width of the classroom or increases the
width of the building, thus increasing construction
cost,—and as in most instances where there are a
large number of moving parts of some weight, the
cost of maintenance is considerable.

Modern education 1s requiring more and more
storage space in every classroom for materials and
supplies. To meet this trend, the separate room
end wardrobe is meeting with much favor. This
room may be separated from the classroom by a
hali-height cupboard and bookcase. The low height
permits sufficient light to pass over the top of the
cupboard to light the wardrobe well. The cupboard
may have deep shelves at the bottom, for storage
of the largest sizes of project work, and narrow
shelves above for storage of books and supplies.
This type of wardrobe permits a better circulation
of the pupils in the classroom, renders it possible to
avoid congestion when getting cloaks, multiplies the
storage area many times, eliminates the use of all
other closets in the classroom, and reduces mainte-
nance and operating charges to a mmimum.

In General. A large maintenance expense is al-
ways introduced in schoolhouses where classroom
display work, pictures, maps-and charts are fastened
to the wood trim and walls with pins, tacks, nails
and stickers. Picture moulding should be furnished
throughout the building, and no pictures should be
hung except from this moulding. Means should be
provided above the blackboard frame and below the
chalk rail in every classroom, and display work
should be hung by small clamps.

Schoolhouses are being built to last for 50 years
or more. It, therefore, behooves the schoolhouse
architect to equip his building with appurtenances
which will have an equally long life under severe
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durable; kick-plates at the bottom of all doors to
withstand the agile boot toes of children in a hurry;
door checks to prevent doors from slamming, which
is not only distracting but involves a severe strain on
the doors and casings ; natural slate blackboards, which
will outlast the building itself, and when in need of
resurfacing can be inexpensively rehabilitated with
a piece of pumice stone or a common brick at a
cost of less than five cents a square foot; balus-
trades, which may be built of reinforced concrete
and made an integral part of the stairs themselves
and never require any maintenance outlay, especially
if the handrail brackets are anchored clear through
the thickness of the balustrade and bolted; and a
multitude of seemingly minor details, inconspicuous
in themselves but which, when assembled in a com-
posite list, constitute a formidable array of features
indispensable in schoolhouse construction and equip-
ment.

These are some of the items in connection with
schoolhouse construction,—the selection of materials
and maintenance cost,—which are receiving the
analytical attention of all progressive school super-
intendents and architects. In addition, there are
many items of mechanical equipment and educational
equipment which are deserving of as careful study
and selection as is given the items entering into the
building construction, in order that much unneces-
sary expense in both original cost and subsequent
operation and maintenance cost may be avoided.
As it becomes more and more difficult to secure the
enormous sums of money needed to meet the grow-
ing cost of public school activities, the first form of
pressure that has been brought to bear is the demand
that a saving be made on the material side,—the
building construction side,—so as to release more
of the available funds to the instructional side of
education. This movement has brought the mem-
bers of the school board, the superintendent and his
assistants, the architect and the engineer into closer
contact than ever before in the history of the public
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HEATING AND VENTILATING THE SCHOOL

: BY
ALFRED KELLOGG

CONSULTING

HE unusual interest aroused in 1923 by the
publication of the “Report of the New York
Commission on Ventilation,” which interest still
continues, is sufficient warrant for an article
reviewing the present status of school heating and
ventilation from the standpoint of the architect.
The Present Situation. Since the beginning of the
century and up to the year 1920, the several meth-
ods, or so-called “systems” of school ventilation were
considered reasonably standardized. During the last 25
vears the newer thought had evolved the broader idea
of what is now termed “air conditioning,” involving
something more than the supply of warmed air; but
for various reasons its application to school ventila-
tion had made but little progress. In the latter half
of the decade from 1880 to 1890, the results of
research work by Pettenkoffer, confirmed by similar
work carried on by French and English scientists,
began to take practical form in an effort to supply
a given volume of air to the pupil. The theory then
advanced as the result of the research of that period
seemed to indicate the need of supplying 30 cubic
feet of fresh air per minute to each occupant of a
schoolroom,—not that all of the 30 feet was deemed
necessary for the actual need of the pupil, but rather
for lack of known means of procuring proper diffu-
sion throughout the occupied space and consequent
dilution to a standard condition of purity.

Just here it is well to draw attention to the
fact that no standards of air volume and purity have
ever originated with the engineer or the architect.
On the contrary, such requirements have always
been laid down by the biologist, physiologist and their
followers in the medical profession. There are today
many among the same professions who would rele-
gate the work of the past delvers into this particular
branch of science to the limbo of those scientific
truths that are not so. The subject, therefore, is
at the moment highly controversial, but soonor or
later the present fog of uncertainty will be lifted, and
a rational scheme of school ventilation will probably
be evolved which the writer suspects will mea-
surably differ from the extreme positions now occu-
pied by both parties to the present controversy.

1f ever the medical profession, the physicists and
the hygienists agree among themselves as to the
proper atmospheric conditions to be maintained in
our schools, the architects and engineers may be
depended upon to fully meet the newer requirements.
But before ignoring the sign posts of the past,
reckoning them as entirely worthless, let the
truth be ascertained by those best qualified for the
task. This means broad-mindéd research by those
branches of the medical profession qualified by some
experience other than that of the laboratory, and
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it is gratifying to know that at this time whole-
hearted efforts looking to a better understanding
of the primary relation of fresh air to the health of
the pupil are under way. As a hint to the school
teaching profession, the engineer and architect and
those not specially trained in the hiological aspects
of the subject, it would be the part of wisdom to
reserve judgment with that modesty inspired by
ignorance, until those better qualified than them-
selves reach a solution of the problem. With this brief
review of present status on the subject, it may be well
to consider the surviving schemes of school
ventilation, for wupon some or all of them
must we still rely until such time as we shall know
of something better ;—keeping in mind also that
those states heretofore having laws or regulations
governing the matter have so far failed to remove
them from their statute books. '

The School Unit. In a short article a full dis-
cussion of all the controlling factors is impossible ;
therefore only the school unit,—the classroom,—will
be considered. If the class and recitation rooms are
properly warmed and ventilated, the other school
apartments can be readily disposed of, and these will
be briefly considered later on.

Swystems Available. There are today probably not
more than a half-dozen so-called systems of school
heating and ventilation worthy of consideration, and
these will be briefly described, omitting consideration
of the one-, two- or three-room rural schools wherein
the ventilating stove or the warm air furnace is
usually found which affords reasonably good results
where properly installed and operated. These small
schools constitute by far the greater number, taking
the country as a whole, and deserve greater care in
design than is usually accorded them.

In the larger school buildings steam or vapor
systems of supplying heat are generally employed.
Vapor heating, it may be said, is nothing more or
less than heating by steam at very low pressures,
say not to exceed 8 ounces. In its simpler forms,
no moving machinery, pumps, and the like are re-
quired for their successful and satisfactory oper-
ation; therefore, starting with the assumption
that steam is to be the heating medium and for
classrooms to accommodate about 40 pupils, the
systems in more common use today are: |

1. The gravity indirect system of heating with
gravity ventilation.

2. The plenum fan system, better known as the
“straight” or control fan system.

3. The “sphit” system.

4. The unit ventilator system.

5. The so-called “open-window system.”

The Gravity Indirect System. This system is
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Fig. 1. The Gravity Indirect System of Heating and Ventilating

rarely used today in other than small buildings of
from 4 to 12 rooms. It is one of the least valuable
of the survivors of early experiments. It con-
sists of a single flue for supplying warm air to the
room and a single exhaust flue. In the basement
there is installed an indirect radiator placed about
20 inches below the ceiling and just to one side of
the warm air flue. Fresh air from outside is
brought to the radiator where it is heated, passing
thence to the room. A mixing damper is so placed
at the base of the warm air flue that the temper-
ature of the room may be kept at the proper point.
The warm air, in volume (according to accepted
standards) equal to 30 cubic feet per minute per
pupil, should enter the room not less than 7 feet
above the floor, and this flue should be placed
in the same wall or in a wall adjacent to the ex-
haust flue. The opening into the vent flue should
be at the floor. Neither flue should be on an out-
side wall, nor should the flues be on opposite walls,

Occasionally in this system, direct radiation is
also installed in the room, but while the heating
results may thereby be simplified, it is inevitably
at the expense of the ventilation, due to the lower
temperature required in the fresh air supplied,
keeping in mind that the volume of air supplied by
this system is dependent upon its temperature. The
velocity of the air in the flues may be taken as
300 feet per minute in a two-story building. This
velocity will be exceeded in very cold weather,
thereby supplying more than the required volume of
air, but in average winter weather the velocity is likely
to be much less, with correspondingly less ventilation.
than any other.

The advantages of this system are: 1. It is
usually low in first cost, probably lower than any
other. 2. It is smmple to operate and usually not
extravagant in fuel consumption. 3. Maintenance
costs are reasonably low.

The disadvantages are: 1. That it usually precludes
the use of the basement for any purpose other than
boiler and coal space and playrooms. 2. It is unrelia-
ble in results, as the supply of fresh air to the rooms
and consequent ventilation are dependent wholly on

the outside temperature. The result is that official in-
spectors are not required to test for air supply and
ventilation when there is less than 40° difference be-
tween the outdoor temperature and that of the air
entering the room. That, in practice, usually means
a deficiency in ventilation when the outdoor tempera-
ture is 35° to 40° or higher; ventilation by such a
system is inadequate for at least half the heating sea-
son. 3. Its difficulty in keeping the indirect radiators
and flues clean.

The Plenum Fan System. Considered simply from
the standpoint of positive ventilation attained, good
diffusion throughout the occupied space, and heat-
ing results generally, this system in the average
sized school leaves little to be desired. Unfortu-
nately, however, the fan cannot well be kept run-
ning during the night, resulting in there being a cold
building in the morning, and requiring considerable
time to get the walls up to room temperature and
comfort. This condition also results usually in high
fuel cost, and for that reason this system is infre-
quently employed. It has the advantage, however,
of supplying at all times when heat 1s required, an
adequate degree of ventilation, for in order to keep
warm, the school authorities necessarily have to sup-
ply air for ventilation.

In designing a building for this system, the same
arrangement of flues would be followed as outlined
for use with the gravity indirect system previously
described, except that the warm air flues may be
proportioned for a higher air velocity, say 400 to
450 feet per minute; but the openings into the room
should be kept down to 300 to 350 feet per minute
in order to avoid objectionable drafts. In some
states 300-foot velocity is the legal maximum for a
standard-sized classroom. In this system the loca-
tion and size of the vent flue remain as previously
described for the gravity indirect system. The sup-
ply ducts from the fan, usually in the basement, may
be of a size permitting much higher air velocities,
reaching 800 to 1000 feet in main ducts, and in
branch ducts to base of upcast warm air flues of
from 500 feet to 700 feet.

For heating the air before delivery to the rooms,
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Fig. 2. The Plenum Fan. System of Heating and Ventilating

an indirect radiator, or “Stack,” so-called, is usu-
ally placed at the base of each warm air flue with a
by-pass or mixing damper permitting temperature
control either manually or from a room thermostat.
In this arrangement the air at outdoor temperature
is blown by the fan through ducts to the radiators
where it is raised to whatever temperature may be
required by the different rooms. In a modified and
somewhat better designed installation the outdoor air
may first be warmed by radiators or primary heater
to 50° or 60° as it enters the fan chamber, and
thence is delivered to the re-heaters at the base of
the warm air flues as just described. In extremely
cold weather, in order to maintain 68° to 70° room
temperature, the temperature of the air as it enters
the rooms might be as high as 115° (or even more)
on the exposed side of the building, while at the
same time it might not exceed 95° to 100° on the
sheltered or sunny side. In the afternoon, with the
sun farther around in its daily cycle, this condition
may be found reversed, showing the need of ade-
quate means for controlling the room temperature
under all weather and exposure conditions.

All in all, the straight central fan system has much
to offer in its favor, and were it as economical in
fuel consumption as some other systems, it would no
doubt be more generally installed. - The advantages
of this system are: 1. That it is reasonable in first
cost. 2. It is adequate in heating and ventilating re-
sults. 3. Its maintenance or cost of upkeep is low.

The disadvantages are: 1. That it means continu-
ous power expense, but no greater than in any other
mechanically-operated -system. ' 2. In cold weather
some difficulty is frequently met:in average building
construction in getting the walls of the rooms up to
a temperature that will not.cause a feeling of chilli-
ness to those sitting near them, although the air tems-
perature may indicate 68° to 70° on an inside wall.
3. It is generally uneconomical in fuel requirements.

The “Split” System. This mechanical system is
perhaps that most commonly employéd in schools of
considerable size, for with all its defects’it does pro-
vide facilities, where properly operated, for adequate
heating and ventilation according to present stand-

ards. It combines the use of direct radiation placed
along the outside walls beneath the windows with a
positive fan supply of fresh air warmed to from 70°
to 80°, with the exhaust flue of usual size and loca-
tion. It provides the air diffusion so greatly desired.

Alas, however, its very flexibility often defeats the
virtue of its employment, for the frugally minded
public authorities and that well known official, the
janitor, severally or jointly contrive in average win-
ter weather to heat the school rooms from the direct
radiation only, without the use of the fan, thus sav-
ing fuel, but providing no adequate degree of ventila-
tion. In this system the permissible air velocities
through ducts and flues would be the same as in the
plenum fan system. The location and use of the
indirect surfaces (radiators) likewise are the same,
but the degree of heat to be obtained thereby may
differ from the preceding illustrations. In some
cases the primary heater may be designed to heat all
of the incoming air to from 60° to 80° which with
the direct radiation in the rooms, usually proves suffi-
cient regardless of north or south exposure. This
is especially true where the direct radiators are under
thermostatic control, it being understood that the
primary heaters are similarly controlled. In larger
buildings or in those where varying temperatures
are needed in certain rooms, the tempered air at the
fan may be only 45° to 60°, and in such cases a re-
heater is placed at the base of the warm air flues
serving to raise the temperature of the air delivered
to the rooms to the desired point. This latter ar-
rangement requires, in order to afford satisfactory
results, the .use of thermostatic control of the
radiators both primary and direct. . Occasionally,
also, there may be found in this system the installa-
tion of one or more fans connected with the exhaust
flues. “Their use would not alter the location of the
exhaust flues, but would permit higher velocities
therein, say up to 450 to 500 feet per minute where
the exhaust fans are to be depended upon at all
times. The inlet velocity from the room to the ex-
haust flue should not, however, exceed 300 feet per
minute to avoid uncomfortable drafts at the floor.

Where direct radiators are placed under the win-
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Fig. 3. The “Split” System

dows alongside the outer row of desks, complaint is
often heard of the excessive heat to which the pupils
are subjected. A sheet metal shield may be attached
to a radiator extending from a point about 6 or
8 inches above the floor to the top of the radiator,
and thus afford the desired protection. With this
system the arrangement of the flues and their rela-
tion to the classroom would be as shown in Fig. 2.

The advantages of this system are: 1. Its being
very low in fuel consumption. 2. That it is simple to
operate, flexible. 3. Its being low in upkeep or main-
tenance costs.

The disadvantages are: 1. That installation costs
are greater than for a gravity indirect or plenum fan
systen. 2. That from its very flexibility it is too easily
subject to human manipulation in the sole interest of
fuel economy.

The Unit Ventilator System. This is one of the
most flexible systems known, combining in the indi-
vidual classroom everything needed for its satisfac-
tory heating and ventilation other than the boiler and
pipe connections. The installation consists essentially
of an indirect radiator; a small fan for the positive
supply of fresh air taken from without the building
through a wall opening; a fractional horse-power
motor for the fan propulsion ; all contained within a
substantial metal enclosure. Usually a direct radiator
also is placed against an outside wall to supply the
heat necessary to compensate for that lost through
wall and glass surfaces. A suitably placed damper
excludes the air from outside when school is not in
session, and a by-pass damper in the unit heater is
employed to regulate the room temperature either
manually or by thermostat.

All unit ventilators, so-called, are provided with
means for recirculating the air from the room
through the device and for the exclusion of fresh
air from outside. This type also strongly appeals to
those civic authorities having an eye solely to the
conservation of fuel, for in practice the unit ventila-
tor will frequently be found shut down, and for
heating the room, dependence will be placed on the
direct radiator; or perhaps the device may be used
to recirculate the warm air in the room with no fresh

air supply. It is often best to specify that the recir-
culating feature be omitted, and where possible, that
the direct radiator be also omitted from the room,
thus assuring positive ventilation, at least whenever
heat is required. Some unit ventilators operate
upon the high velocity jet principle, the air leaving
the unit directed toward the ceiling and at velocity
varying from 800 to 900 feet per minute. These
high velocities secure ample diffusion and equality
in temperatures throughout the room.

Efficient installation requires that the unit be
placed near the source of fresh air, as on an outside
wall, with the exhaust on an inside wall located as
far from the unit as possible, The exhaust flue may
be proportioned for a higher velocity than is per-
missible in other gravity exhaust systems, say as
high as 600 to 700 feet per minute, the flue being
carried through the roof in the usual manner.

The advantages of this system are:

1. That each room may be treated as a unit, in no
way dependent upon any other room for its success-
ful operation. This is of greater importance in high
schools than in the lower grade schools.

2. It affords a positive supply of fresh air to the
rooms, properly warmed and generally well diffused.

3. It eliminates the warm air flue and connecting
basement ducts of either masonry or sheet metal.

4. That the units are reasonably quiet in operation.

5. Maintenance or upkeep costs reasonably low.

6. That fuel cost is about the same as in any sys-
tems supplying an equivalent volume of outdoor air.

Its disadvantages are: 1. That it involves a higher
initial cost than the other systems here described. 2.
That it requires a multiplicity of small fans and mo-
tors to be looked after and kept in repair. 3. That it
takes up some space on the outside wall of the class-
room, varving from 14 inches to 20 inches from the
wall and from 3 feet to 4 feet in length.

The “Open Window" System. This means a new
adaptation of an ancient unsuccessful attempt to
ventilate school rooms, which a former generation
endured and then happily discarded. This observa-
tion must by no means be construed as an indirect
expression of opinion concerning the merits of the
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Fig. 4. The Unit Ventilator System

controversy now in full swing as to what constitutes
the proper air conditioning of schools. It is just a
plain statement of fact, as any observer of the con-
ditions existing in urban schools of the early 90’s
can testify. Neither is the system referred to herein
for any reason other than to acquaint the architect
with its salient features.

In its entirety this system consists of just two
exhaust flues, each of 4 square feet area, and of one
or more radiators having a total surface of from 250
to 300 square feet. Each exhaust flue has an open-
ing at the floor and also one at the ceiling. No means
for creating a movement of air in these flues is
advocated by the proponents of the system. Hand
control only of the radiators is permissible. De-
flectors at the window sills give direction to the in-
creasing air when the lower sash is raised. In
theory the incoming air (with the wind from the
right direction) is warmed from the radiators, is
deflected to the upper part of the room, and passes
out through the upper openings into the exhaust
flues; but if by chance the air falls, then oppor-
tunity is afforded for its passage into the exhaust
flues at the floor. In this natural process of diffu-
sion, drafts are ever present. Perchance luck
may favor the anzmic (by no means rarely) in
having for a teacher one whose comfort zone hovers
around the 80° median, in which case the windows
stay down. In practice, with the wind blowing
from some other direction, expired and firesh air
from other rooms and sources reaches the class-
room under consideration via the corridors, or per-
haps down the exhaust flues, thence, after being
duly warmed by the radiators, passes out of the
windows. This, of course, assumes that the windows
are open, but usually for some reason or other they
are kept closed, That the windows will be found in
large part closed when the outside temperature is
below 50°, is not an idle statement concerning the
usual manner of operating the ventilation of such
schools, after the investigating commission or other
authority has completed its occasional or periodical

survey. It should also be unnecessary to say that
during such a survey.the system is, of course,
operated the way it was intended to be, but the same
may as truly be said of any other system under
similar circumstances. This system is not suitable
for assembly halls, gymnasiums or classrooms ac-
commedating more than 40 to 50 pupils.

Briefly, the human element in the operation of
schools equipped with this system reacts in pre-
cisely the same fashion as in schools otherwise
equipped, but with this difference: that when an
“open window” system is installed there is an ab-
sence of control over the volume, temperature,
humidity or any other desirable (yet to be de-
termined ) quality of the air the pupils breathe. If
the room gets too cold, the remedy is to close or par-
tially close the windows, and incidentally cut off or
reduce the supply of fresh air.

The advantages of this system are:

1. That installation cost when properly installed,
is about 10 to 15 per cent less than for a “split”
system. 2. Its upkeep or maintenance cost is low.

Its disadvantages are:

1. That no control of proper air conditions is as-
sured. 2. That to maintain the best room conditions
with this system requires the constant and intelligent
watchfulness of the teacher, and takes her from her
legitimate duties. 3. Its fuel consumption is fully as
great as in a well designed “split” or unit ventilator
system, either of which will provide under all weather
conditions from two to three times as much ventila-
tion.

The Auditorium. Such rooms cannot well be
standardized as to their heating and ventilation, vary-
ing as they do in design and outside window spaces.
Those with small exposed walls and few windows
usually require the supply by positive means, of
fresh air, with of course means of heating. The
air supply to auditoriums where not governed by
official regulations, may be much less than in class-
rooms, owing to the usually shorter periods during
which they are occupied. Based upon the full seat-
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ing capacuy,—allowmg 6 square feer_ ﬂoor and- gal--
lery area per occupant,—the supply of from 10 to
15 cubic feet of fresh, warmed air per minute i
considered- sufficient. The- temperature: of - the in-
coming- air- should be under thermostatic control,
and it is desirable also, that the direct radiators
should be similarly controlled. On the score of fuel
saving, direct radiation should be installed in suffi-
cient amount to keep the walls and furniture warmed.

Where there is an abundance of window space,
and especially an opportunity for cross ventilation,
roof ventilators for the relief of an overheated room,
due to a combination of a large audience and mild
weather will seldom be required. The warm air flues
should be of an area for an air velocity of from
350 to 500 feet per minute, with a velocity through
the openings into the auditorium varying from 350
to 500 feet per minute, depending upon the height
from the floor to the bottom of the warm air grille.
The flues may be located at one or more points in the
room, and in some cases the exhaust may be taken
through the front of, and under, the stage, if any,
there connecting to upcast flues to ventilators or fans
on the roof. Where an exhaust fan is installed, the
exhaust flue velocity may be from 500 to 700 feet
per minute. ‘

Gymnasium. - Such-a room, in the absence of
official regulations, would be heated and ventilated
much the same as an auditorium, but owing to the
character of ‘the exercises, greater reliance can be
placed upon window ventilation, and such a room
should not be heated above 60° unless it is to be used
as a combination gymnasium and auditorium.

Swimming Pool and Shower Rooms. There should
be sufficient direct radiation properly msta]!ed ‘and
controlled, to maintain 80° temperature with™ ade-

quate-- ventilation,

F1g 5 'lhe“'Open Window” System

either through exhaust fans or
ample gravity exhaust flues. Fan supply of fresh
air is rarely desirable in such rooms. Dependence
for ventilation should be placed wholly upon the
e\'haust withi inlets for gravity supply of warm air.

Dréssinig and’ Locker Rooms. These should be
warmed by direct radiation to about 70°, and there
should be ample exhaust, preferably by fans.

Toilet Rooms. Such rooms with one or two fix-
tures, if located with ample outside windows, are
seldom provided with special means of ventilation.
General toilet rooms should be ventilated by
means of fans to the extent of eight to ten air
changes per hour, and heated by direct radiation
only to about 65°.

Plant Operation. No matter how well a heating
and ventilating plant is designed and installed, unless
there is to be codperative effort on the part of the
school and town or city authorities, the best results
from the installation will rarely be obtained. What-
ever may be the final decision concerning the proper
atmospheric conditions to be maintained in schools,
so long as the authorities place fuel saving above the
health of the pupil, or the janitor is inefficient and
incompetent, anything but satisfaction is to be ex-
pected from any installation. In the final analysis,
however, it is the public that must be br ought to
realize the facts—by’ educational methods,—and to
insist upon an adequate return for the expenditure
of public funds.

Auwxiliary Equipment. No mention has been made
of air washing, humidifying or ozonating apparatus,
and but brief reference to automatic temperature
control. - These auxiliaries are essential in many in-
stances, but they require more space for their ade-
quate description than can be accorded in this article.
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T HERE are certain quite fundamental and obvi-

ous reasons why artificial lighting should be
provided in all schools. Perhaps the most important
of these is the fact that provision must be made for
those inevitable cloudy or stormy days, which, in
some localities, comprise such a startlingly large per-
centage of the school year. The increasing preva-
lence of night schools and the fact that the school
building is often used for various community meet-
ings, in addition to school activities, are direct evi-
dences of the need of artificial light.

Of all the facilities placed at the disposal of the
school child, good lighting is one of the cheapest.
The American City Bureau reported a few years
ago that the average cost of teaching each child, per
year, was $57. The average child will reach the
eighth grade at the age of 14 years, at a cost of $456
to the state. If, on account of defective vision caused
by poor illumination, or slowness due to lack of
visual stimulus, the child reaches only the sixth
grade, the cost to the state has been the same, with
only three-fourths the result. The state loses money,
and the child will probably leave school poorly pre-
pared to earn a living. At an estimated cost of less
than $1.50 per child, per year, good illumination,
which would tend to greatly decrease eye troubles
and resultant backwardness, can be provided.

Lighting and the Eyes. That defective vision is
frequently acquired and is often progressive is
shown by the fact that eve troubles are more preva-
lent among children in the advanced grades. For
instance, 10 per cent of the children entering school
are near-sighted, while about 33 per cent are near-
sighted at the end of their eighth year. That ade-
quate illumination can offset to a great extent the
handicap of defective vision was effectively demon-
strated in a test conducted on a group of public
school children who were decidedly backward in
their studies. These children were observed under
various intensities of artificial illumination, and a
marked increase in mental alertness was noticed as
the amount of illumination under which they worked
was increased. This improvement in work con-
tinued until a maximum illumination, in the neigh-
borhood of 17-foot candles, was reached. The
results of this single test are in line with the results
of other tests, and indicate that higher standards of
illumination are desirable, and that the present stand-
ards of illumination for classwork are by no means
final and may require future revisions. Progress of
the children under the higher standards of illumina-
tion was so gratifying that specially lighted class-
rooms have been installed for their benefit.

Unlike home lighting or office lighting, school
lighting is likely to remain unchanged for a long
time, even if it is unsatisfactory. The architect must

use care to insure permanent utility by correct design
and planning consistent with the needs of the school.
Lighting Requisites. Before entering into any
descriptions of the methods of securing proper re-
sults in school lighting, it will be well to consider a
few of the desirable qualities of good illumination,
and then to show by illustrations and data examples
of these principles applied to typical buildings. The
requirements of lighting are few, but important:

1. Adequate Light. Sufficient illumination for the work
at hand; too little light is productive of eyestrain,
fatigue and consequent poor work, and may be the
cause of permanent eye trouble.

2. Elimination of Glare. This point cannot be over-
emphasized.

3. Diffusion. Sharp shadows and harsh contrasts should
be carefully avoided.

4. Distribution. This point must receive careful atten-
tion if good lighting is to be obtained.

In considering the first point, it is evident that a
suitable amount of light must be supplied if work
of any kind is to be properly performed. Regard-
less of what type of lighting system is used, a suffi-
cient amount of light must reach the work,—other-
wise the system must be considered as inadequate.

Standards of Intensity. The unit ordinarily used
in speaking of the illumination on any surface is the
foot-candle (defined as the illumination on a sur-
face normal to a one-candle power source at a dis-
tance of 1 foot). This value is measured with a
foot-candle meter or other portable photometer.
The values given in this table have been found from
experience and observation to be desirable standards
of illumination of schoolrooms:

Classrooms 8- to 12-fnot candles on desks
Study Rooms 10- to 12-foot candles on desks
Offices 10- to 12-foot candles on desks
Drawing Rooms 15- to 25-foot candles on tables
Laboratories 8- to 12-foot candles on tables
Cloak Rooms 1- to 3-foot candles on floors
Corridors 2- to 5-foot candles on floors
Auditoriums 3- to 6-foot candles on floors

Auditoriums (if
used for study
room purposes) 8- to 12-foot candles on chairs
While such values as given here will produce sat-
isfactory results, the application of the higher rather
than the lower values might be advisable. With the
higher values of illumination increased perception is
obtained, and better results may be expected.
Diffusion and Glare. Sufficient diffusion and the
elimination of glare are of importance in any light-
ing system, yet nowhere are they more important
than in the schoolroom. Practically all commercial
light sources are far too brilliant to be directly in
the field of vision without causing a blinding effect
and reducing the ability to see. The construction
of our buildings places definite limits upon the
heights at which lamps may be hung. We must,
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Special Lighting for Pupils with Defective Vision.
Average [llumination, 15-Foot Candles
Guilbert & DBetelle, Architects

therefore, always reduce the brilliancy of the light
sources by means of diffusing globes, shades or re-
flectors, which either effectively enlarge the light
sources or actually hide them from view. Diffusion
is necessary in order that shadows be softened and
harsh contrasts be eliminated. It is not desirable,
however, to go to such an extreme of diffusion as
to entirely eliminate shadows, for they are essential
in showing the contours or shapes of objects.

The walls, ceilings and woodwork have a very
large effect on the efficiency of a lighting system,
and upon the way in which the light is distributed.
In general, it is advisable to provide walls of a mod-
erate reflection factor, the preferred colors being
light gray, light buff, dark cream and some tints of
green. Ceilings should have a high reflection factor,
either a flat white or light cream color being suit-
able. In order to eliminate annoying reflections,
desk tops and other woodwork should have dull
rather than glossy finishes.

Distribution of Light. The fourth point to be con-
sidered in designing a lighting system is that of the
distribution of light. We have, in general, two
extremes,—local lighting and general illumination.
In local lighting relatively low-wattage lamps located
close to the work furnish a high level of illumina-
tion over a small area. Such lighting has very lim-
ited applications, none of which are found in the
school. A system of local lighting usually abounds
in those conditions which cause eye strain and eye
fatigue. In general illumination, much larger lamps
are used, these lamps being hung as high as possible
in order to get them out of the field of view, and in
order to provide good distribution. General light-
ing is, without question, the system best suited to
schoolroom lighting. The wiring costs are lower,
and the efficiency of the system is higher, due to the
fact that higher-wattage lamps are much more effi-
cient than low-wattage lamps. Proper location of
outlets insures almost uniform distribution of light
throughout the room; in fact, there is possible a
much more uniform distribution than with daylight.
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Room 24x30x13 Feet, Average Illumination of 15-Foot
Candles Ts Provided by Eight 300-Watt Lamps

This table, taking the light from a 100-watt lamp
as unity, indicates the relative amount of light which
may be expected from the higher wattage lamps:

100-watt, inside-frosted lamps ........... 1
150- T T e e el e g 1.75
200- b e e e 245
300- & e e S -4
500- e O e s e s e 7.2

It is essential that light should be directed on the
object to be seen and not directed to the eye; there-
fore, since it is necessary to hang lamps high and
out of the line of sight, we must equip them with
reflectors or other devices in order to direct the light
to the desk or to the ceiling to be re-directed down-
ward.

Types of Lighting Fixtures. Direct, semi-indirect
and totally indirect systems are all employed for
school lighting. Each has certain inherent advan-
tages, although they are all satisfactory if properly
applied. Ordinarily more outlets are required for
direct lighting, in order to obtain proper distribution
and diffusion, than are needed for either the semi-
indirect or the totally indirect systems. This is offset
to some extent by the fact that direct lighting by
enclosing diffusing globes is ordinarily more effi-
cient than either of the indirect systems.

Indirect Lighting. Totally indirect lighting pro-
duces an extremely good quality of illumination, but
it 1s somewhat less efficient than direct lighting with
enclosing globes. In general, the illumination from
a totally indirect or semi-indirect installation is about
66 per cent of that which would be produced by a
direct lighting installation, using enclosing globes,
if the same size and number of lamps were used in
each case. A very light colored ceiling is absolutely
essential if indirect lighting is to be used to best
advantage, since with dark colored walls and ceilings,
a larger percentage of light would be absorbed and
the over-all efficiency of the installation would be
considerably lowered. With indirect lighting there
is little possibility of glare, and the resultant light is
quite soft and free from shadows; glaring reflec-




T HESARCHITECTURAL

FORUM 461

Totally Indirect Lighting Provides 10-Foot Candles at
Chair-tops

Semi-Indirect Lighting Provided by Four 300-Watt
Frosted Lamps

St. John's Law School, Brooklyn

tions are reduced to a minimum, and there are no
very severe contrasts to tire the eye. The principal
objection to indirect lighting, other than from the
standpoint of initial efficiency, is that bowls tend to
accumulate dust, making frequent cleaning necessary.

Semi-indirect Lighting. The luminaire employed
in this type directs the greater part of the light
toward the ceiling (as in the totally indirect system),
yet a small portion of the light is permitted to pass
downward through opal or frosted glass. This
downward light serves the purpose of illuminating
the luminaire so that it does not stand out as a dark
spot against the lighted ceiling area. The direc-
tional quality of this downward light has, in some
cases, an added advantage, in that it serves to em-
phasize to a slight extent shadows which might be
wholly lost under totally indirect lighting. Semi-
indirect lighting is slightly more efficient than totally
indirect lighting. The resultant illumination is well
diffused, and such shadows as are produced cause
no annoyance. The better forms of semi-indirect
units employ dense glass or some other means of
reducing the brightness of the lighting unit. This
type of lighting is particularly well adapted to school-
rooms, especially if the totally enclosing type of
semi-indirect luminaire, of which the upper portion
is of clear glass, is used. The open type, semi-indirect
units are open to the objections applied to totally
indirect luminaire as regards accumulation of dust.

Direct Lighting. Open-bottom direct lighting units
are found in many of the older installations. These
units are obviously efficient from the standpoint of
light output, but their other characteristics are not
such as to make them suitable for use mn the school-
room. The diffusion is not of the highest order, and
sharp shadows and contrasts are likely to be ex-
tremely prevalent. Such units are also objection-
able from the standpoint of direct and reflected
glare, especially if clear bulb lamps are used. The
use of this form of lighting is advisable only where
cost must be kept at the absolute minimum, and where
secondary consideration is given to the quality of

the light. If such lighting is employed, it is advisable
to use dense opal or etched prismatic glass deep bowl
reflectors. Such reflectors will not produce an un-
pleasant glare. Flat type reflectors, of either metal
or glass, should never be used in the schoolroom,
for it is almost impossible to conceal the lamp fila-
ments from view when this type of equipment is
employed. Opaque reflectors, in general, are unsuit-
able, since the ceiling would be very dark if they
were used. Diffusing bowls or white bowl lamps
should always be used in preference to clear lamps
if open-bottom lighting units are installed.

The enclosing, diffusing, direct lighting luminaire
or enclosing globe seems to quite satisfactorily fulfill
all of the major requirements of classroom lighting.
1f the proper type is chosen, a well diffused illumi-
nation, free from direct or reflected glare, is pro-
duced. With this type of equipment the major por-
tion of the light is directed downward, although a
considerable portion is transmitted upward, thus
giving a character of illumination somewhat similar
to that produced by semi-indirect units. The equip-
ment is easily cleaned, and, in general, does not
depreciate as rapidly from dust accumulation as do
other fixtures giving comparable qualities of illumi-
nation. Of course, cleaning should never be neg-
lected, for it is only from clean lamps and clean
accessories that maximum light output is obtained.

Ventilating the Firvture. The question as to
whether or not it is necessary to provide ventilation
for totally enclosing units is one that has often been
raised. The results of carefully conducted tests have
indicated that with a sufficiently large radiating sur-
face, in other words the proper size of globe and
fixture, ventilation is unnecessary.

Globe Sizes. In making a choice between com-
mercial types of equipment of any one class, there
are a number of factors which must be given con-
sideration. With the enclosing globe, one very im-
portant element is the brilliance of the glassware.
This depends on the character of the glass, the size
of the globe, and the wattage of the lamp used. The
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diffusion should be such that the entire globe will
be quite uniformly lighted when the proper size of
lamp is used. There should be no bright spots oppo-
site the filament. Assuming that the globe gives
good diffusion, the brightness will then depend on
the diameter of the globe and the size of the lamp
used. Care should be taken to provide globes of a
sufficient size to care for the lamp used. Glassware
designed for 200-watt lamps will accommodate lower
wattage lamps quite nicely, but a globe which might
be entirely satisfactory with a 100-watt lamp would
probably be unsatisfactory with a 200-watt lamp.

This table indicates the minimum desired diameter
of enclositig globes, the diameter to he measured at
the point of maximum width:

With 100- watt lamps.......... 12 inches
“ 150 - L ot e i T i ooy
“ 200- 7 S s R o~
“  300-500- “ =T e e 38

With light colored surroundings there is com-
paratively little choice between the various fixtures
of the type under consideration as to shape, since the
light walls and ceilings will be of material assistance
inn redirecting and diffusing the light. In general, an
enclosing globe (of opal glass) will give off the
major portion of the light in a direction approxi-
mately normal to its greatest projected area. That
is, a globe of the stalactite shape will direct the
greater portion of its light toward the walls, while
a globe of the squat type will be more efficient in di-
recting the light downward. This, of course, does
not apply to those luminaires in which distribution
of the light is controlled by the use of prisms
moulded into the crystal glass body of the luminaire.

Spacing of Luminaires. The location of the lumi-
naire in a classroom as well as in any other room
depends upon the dimensions of the room and the
type of lighting which is to be used. Indirect and
semi-indirect systems permit of a slightly wider spac-
ing than would be satisfactory if enclosing diffusing
globes were to be used. With direct lighting from
enclosing globes or reflectors, the spacing should

Prismatic Glass Direct Lighting Luminaries;
Illumination 10-Foot Candles

Schenck & Williams, Architects

never greatly exceed the hanging height of the lumi-
naire. Ordinarily this spacing may be increased to
one and one-half times the hanging height; if semi-
indirect or totally indirect lighting is employed, how-
ever, it is frequently found that the same spacing is
necessary for either direct or indirect lighting, For
instance, in a room 21 x 21 feet, with a 13-foot ceil-
ing, four outlets would be essential if good lighting
is to be obtained. These four outlets would be
necessary with either direct or indirect lighting.
They should be spaced on approximately 11-foot
centers, about 5 feet from the walls.

The calculation of the sizes of lamps which should
be used involves consideration of the tyvpe of equip-
ment, the colors of the walls, ceiling and other wood-
work, and the dimensions of the room. Direct esti-
mates based upon an assumption of a certain num-
ber of watts per square foot of floor area are liable
to lead to erroneous results. The flux of light or
lumen method as set forth in the standard texts on
illumination and in the bulletins issued by the large
lamp companies, will ordinarily give more accurate
results, since it is based on the light output rather
than the power consumption of the lamps.

Lighting of Gymnasiums. The lighting of those
various rooms other than classrooms which are found
in the typical school building presents no especially
difficult problems. The high ceiling of the typical
gymnasium makes the use of mirrored glass or other
efficient light-directing reflectors quite feasible. The
equipment should always be provided with suitable
guards in order to protect it from possibly injury.
It is becoming quite common practice to provide re-
cesses in the ceiling in which lighting equipment may
be installed. Care should be taken to avoid glaring
light sources, since by their blinding effect they may
become the cause of a serious fall or other injury.
Shower and locker rooms may be quite adequately
lighted by 100-watt lamps in opal bowl reflectors,
although high percentages of moisture often necessi-
tate the use of vapor-proof fixtures in the shower
rooms.
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HE little old red schoolhouse of fond memory

has faded into history, and even its successor,
the two- or three-room village school is slowly but
surely giving way to the new in school building and
administration. The family flivver and the school
“bus,” cheap, rapid and dependable tramsports that
fairly eat the miles that were too much for sturdy,
plodding little feet, have wrought the transformation.
Instead of many small township and cross-roads
schools, we build a replica of the city school building
to care for the entire county, and we bring the chil-
dren to the school instead of taking the school to the
children. Thus centralizing educational - facilities,
the rural community obtains most or all of the ad-
vantages of the city school system.

The rural community school building and the
average city school building being alike in their
physical aspects, the plumbing systems of the struc-
tures will be the same. The basic principles of sani-
tation as applied to the theory and design of plumb-
ing are the same whether the school be located in
Maine, Minnesota, California, Texas or Florida, in
a small town or in a great city. There will be slight
differences in details to accord with differences in
climate, such as protection of pipes. County or
small town schools may not have the advantages of
a public water or sewer system, but isolated auto-
matic water systems and modern sewage disposal
plants take their places, and the plumbing installa-
tions in the buildings will be identical. The really
immense school structures in some of our larger
cities differ from the small town buildings only in
size, so that the plumbing requirements of an aver-
age school building apply to all.

Site and Sanitation. The county school usually
has an advantage over the city school in the matter
of site, both as to suitability and amount of ground.
It goes without saying that a school should have
ample space for light and air on all sides, and it
should have, if possible, sufficient playground area
to keep the children off the adjacent highways. A
suitable location is just off the main, traveled
thoroughfare, as it is less noisy and the air_ is less
laden with dust and burnt gasolene fumes, but it
should be close enough for easy access. If selection
is not restricted, there are but four items to consider
in a site, and “two of these items.are water.” As
the old saying goes, “good property has water as
is, and water as isn’t.” If a city or community water
supply of unquestioned quality and ample quantity
is not available, it will be necessary to depend on a
well, and if this be the case, the deal for the ground
should not be closed until the well has been drilled
and the supply found satisfactory. Before drilling
the well. it is wise to make a survey of the surround-
ing property to see that the sanitary arrangements

are such that contamination of the well is not prob-
able in the future. The other water attribute, the
“water as isn't,” refers to mecessity of locating the
school on comparatively high, well drained ground,
suitable for firm foundations and a dry hasement.
Low ground and marshy, spongy or waterlogged
soils are hardly suitable for school sites from stand-
points of either economy or health. The-other- two
basic items are space and accessibility. - Space is
necessary for light and air, playgrounds, and room
for future expansion, which should always be
planned at the time the original building is laid out.
Accessibility means not only location on a good road
near the main artery of travel, but a position near-
the center of population of the territory served; at
the shortest distance from the greatest number of
families.

Basements should be well out of ground, with high
ceilings, so they will be healthful gathering places
in inclement weather and can be used for overflow
classrooms in emergency. Outside walls should be
dampproofed to grade, even if the site is ordinarily
dry. The plumbing of a school, both in design and
installation, should be of the very best. This is not
only wise from a future repair expense standpoint,
but good plumbing begets good care, and if we teach
our children what good plumbing is, it makes for
the health of not -only the children themselves, but
of the homes, the neighborhood and the nation. The

~schoal toilet rooms should be cleaner than the home

arrangements, if possible, and the arrangements of
the exposed fixtures and pipes should be neat, sub-
stantial and easily kept clean and in repair.

The Locations of Toilet Facilities. Suggestions
for locating school toilet facilities in outbuildings are
frequently made by those having little knowledge
of matters connected with the health requirements
of growing children and with difficulties of super-
vision.. Such a location, whether connected with the
school building. by a corridor or not, adds. greatly
to the already heavy burden of proper supervision;
adds to the expense of heating and ventilation in
northern climates;-and is a decided . disadvantage
from a health angle. Ease of access, cleanliness and

comfort in responding to nature’s requirements make

for regularity and full and complete operation, form-
ing a healthful habit which should continue for years

to come. -Dingy, frequently dirty, outbuildings,

damp and cold in inclement weather, are not inviting
and consequently are responsible for self-imposed

‘abstinence which may, and undoubtedly often does,
result in unnumbered cases of irregular habits and

constipation, causing much misery and sickness in
after-life. - \

Children are naturally mischievous and are likely
to break or mar things within their reach when not
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under supervision ; so, knowing that one in authority
cannot be always in the school toilet rooms, we
should accept the fact and contrive to create, as far
as possible, conditions which will cause little satis-
faction to those on mischief bent. This means
having all our toilet room fixtures and equipment of
substantial pattern, firmly fastened in place, and with
as few exposed nuts, screwheads and other con-
trivances as possible on which a handy boy can use
his jackknife. Rows of closets, urinals and basins
should be set along the walls and not out in batteries
at the center of the room, so that racing and playing
tag around them will be out of the question. Fixtures
and partition corners set out in the room seem to
be desirable handholds and swinging posts for racing
children, and many a standing partition has been
torn away time after time, with recurring repair
bills. Batteries of fixtures set out in the room also
add to the difficulties of supervision by providing
" shields for those hiding from teachers passing or
looking in the door. In general, it is excellent prac-
tice to lay out a school toilet room so that every
portion of the room is visible from its entrance. It
is also a good idea to have the entrance without
doors but arranged so that the line of vision from
the corridor is obscured as to any fixtures. This
arrangement requires some consideration in the venti-
lation system so that there will always be a current
of air from the corridors into the toilet rooms.
Either an increased exhaust rate for the toilet room
itself over the classroom rate, or definitely ventila-
ting the corridors through the toilet rooms will take
care of this.

In buildings of one story and basement it is quite
customary to group all toilet facilities in the base-
ment, or to put the boys’ toilet there and the girls’
toilet immediately above on the main floor, which
is somewhat more economical on account of the
more compact arrangement of the piping, but the
best practice is undoubtedly to provide each floor
with its own equipment for each sex.

Provisions for Teachers. Teachers’ toilets should
be provided, as well as slop or service sinks, on each
floor. A kitchenette with a small sink in a rest room
will be appreciated by the teachers. Extra drinking
fountains should be in the basement playrooms, and
pedestal fountains are often installed on the play-
grounds and not infrequently in front of the build-
ing for use by the general public. Teachers should
never he required to use the same fixtures as the
pupils, but, on the other hand, good administration
requires their presence in the pupils’ rooms oc-
casionally, and a way to insure this indirect super-
visory effect is to locate fixtures for the teachers’
use in private rooms opening from main toilet rooms
so they must pass through one to get to the other,
though other considerations may outweigh this.

Walls and Floors. Walls and floors of pupils’
toilet rooms should be of non-absorbent materials
with a finish not easily damaged. Buff, mottled, salt-
glazed brick up to a line 7 feet from the floor has
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been found very satisfactory. ILaid with thinly
buttered joints in cement mortar without lime, these
brick make a practically non-absorbent wall and one
not easily scratched or marred or written on with
either pencil or chalk. Ordinary cement-surfaced
concrete floors are likely to be spongy and absorb
moisture, giving rise to odors around the closet bases
and urinals. There are a number of good composition
floor materials and concrete floor hardeners on the
market which can be laid with the ease of ordinary
cement and troweled to a hard, glassy finish which
is practically waterproof. A mastic bituminous com-
pound has been successfully used, laid hot and
ironed smooth much in the same manner as an
asphalt-surfaced street pavement is laid. This ma-
terial can be surface-heated and ironed smooth again
if it has to be cut up or becomes worn or rough in
spots.

Partitions. Wooden partition work for toilet
room closet enclosures is unsuitable. Ewven with the
hest of finish, wood will absorb and will give off
odors in time; even the window frames and sash
should be metal where possible. There are any
number of makes of unit metal closet partitions on
the market. The best of these are of ingot iron or
copper-bearing steel, all welded panels, factory
enameled to resist rust, and they are sturdy and
designed so they have small dust-collecting surfaces.
Stock sizes include one 4 feet deep by 30 inches on
centers, which makes a suitable unit for school work.
Doors, if used, should be double-swinging pairs,
without bolt or latch, and those with gravity hinges
are less likely to get out of order. Doors should be
shorter than the partition panels, and the bottoms
should be 16 inches from the floor. Some school
authorities leave doors off closet stalls altogether,
and still others provide them for girls and not for
boys, though there seems to be no good reason for
the distinction.

Number of Fixtures. The economical number of
fixtures to provide for any given condition has been
worked out through months of investigation and
timing under actual conditions of use. Even bear-
ing in mind that it is customary to recess or dismiss
many classes at the same time, the average use and
re-use capacity of fixtures is very great, and the
final rule is very close to the old 15 to 1 rule in force
in many states and cities for factories, schools and
similar buildings. This more complete rule is based
on modern classes with from 35 to 40 pupils, evenly
divided between the sexes, and calls for the schedule
of fixtures for each such classroom served:

Boys’ toilet room: 34 water closet, 174 urinal,

14 lavatory;

Girls’ toilet: 134 water closet, 74 lavatory,
and 14 drinking fountain in the corridor. If the
school is for one sex only, or if the makeup of classes
may be expected to differ continually, owing to
some special local condition, it is a simple matter of
figures to alter the rule to fit.

In following a fixture allowance rule, judgment
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should be exercised when there are an odd number
of classrooms to serve, but toilet rooms should be
built to fit the fixture requirements and not a number
of fixtures provided to fit a room of a set size. It
is important that we have a sufficient number of
fixtures for proper and reasonable use, but it is just
as important that we have no more fixtures than
are necessary. Every unnecessary fixture adds to
the cost of the building, to the amount of space un-
available for other needed uses, to the water con-
sumption, and to the repair expenses through the
years to come. Fixtures, and especially valves and
faucets, should be the very best that money can buy.
The difference in first cost between a good fixture
and a poor fixture is at most only two or three dol-
lars, and the first of many repairs will cost that in
plumber’s time alone. The good fixture will rarely
need repair, and the poor fixture will frequently
need attention, and a fixture that is chronically out
of order and not usable might just as well not be
taking up space.

Water-closets should preferably be of the type
automatically operated, as children, especially the
younger ones, are exceedingly careless in the matter
of flushing. Attached seats must be provided, as
integral seats have been tried and found to have a
generally unhealthful effect, due to cold flushing
water passing through the flushing rim and chilling
the body resting on it. One of the largest single
items in plumbing repair bills for schools is for
taking up and removing obstructions from closet
bowls. This can be minimized by using a full siphon
jet bowl with a 2¥-inch or 234-inch waterway
throughout, so that pencils, knives, cloths and
dropped articles generally that will go into the bowl
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outlet will pass entirely through the trapway to the
sewer without hindrance. In some cities the in-
spector is furnished with a wooden ball which he
passes through each closet howl before setting it, to
be sure that the waterway is full size and is clear of
obstructions.

There is some controversy over the proper height
of the bowl, but good practice seems to point to the
regular juvenile height of bowl for all grades. This
bowl is 13% inches from floor to rim and, with
1% inches added for seat, it is only slightly lower
than the average chair, and fits in with the claim
often made by medical men that closet bowls should
be lower than the usual standard height to provide
a more natural and healthful position of the body
during use. The seat should be of the comfortable
saddle type, open at least in front. Ordinary wooden
seats with either a varnish or celluloid finish have
not proved very successful for school work, but
there are several good composition seats with a
minimum of unprotected metalwork to corrode. The
solidity and strength of the hinge attachment should
be carefully investigated, as well as the quality and
fastening of the seat bumpers, the best of which
must be replaced from time to time or the flushing
rim of the bowl will be broken by slamming seats.
Some bumpers cost three times as much as others
and are worth it.

Flushing. The flushing should be full and power-
ful. Pressure flush is the only suitable system for
school work, and it can be had in either of two ways,
—by compression tank or by direct flush valves.
Either type of valve will operate on 15 pounds
pressure, but 30 to 40 is better and appears to be
general. If direct flush valves are used, the diaphragm
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type which requires no adjustment and is easy to
repair can be used to advantage. Such valves, how-
ever, require larger supply pipes than are customarily
used with tanks, as all the water necessary for the
operation of the valve must be furnished during the
flushing period of about seven seconds, whereas a
tank can be allowed 30 or more seconds to fill be-
tween flushes. If pipes are too small, the velocity
of flow causes an annoying singing noise, and the
valve frequently develops a “hammer” at closing.

Two elements enter into the water supply of fix-
tures, and in a sense they are independent of pres-
sure, although uninformed people frequently attribute
unsatisfactory operation simply to lack of pressure,
not realizing that proper flushing depends on wvol-
ume at the fixture and that just as much water can
be delivered by a large pipe at low pressure as by
a smaller pipe at high pressure. The two elements
are volume and time, and the quantity of water
which can be furnished at a given point within the
period of the flush is called the “rate of flow.”
Assuming a five-gallon flush in seven seconds, this
means a flow rate of about 40 gallons per minute
for a valve closet, but if a pressure tank is used
on the closet as a sort of accumulator to collect
the five gallons for the short flush, it can be al-
lowed 30 seconds or more to fill, at a flow rate of
ten gallons per minute. Thus, other things being
equal, any given size of pipe will furnish water for
four times as many pressure tank closets as valve
closets at the same rate of flow. To properly pro-
portion closet supply mains, all factors should be
taken into consideration, and sizes should be fig-
ured back toward the source of supply from each
closet and each group; but this is too rarely done
because of the computation necessary. It is, of
course, impossible to be exact without taking into
consideration elevation of fixtures, friction loss for
length of pipe and the number and character of
bends and valves, type of meter, and initial pressure
at the source; but the table included here has been
worked out as satisfactory with an assumed average
for friction loss, an initial pressure of 40 pounds
at the source, and a graduated overlapping flush
allowance:

Number of flush valve closets allowed on various branch
supply sizes

1 or 2 closets on 174" pipe

3 i “ 1‘/2” i
4 tO 6 “ “ 2" “
7 tO 12 “ “ 2[2" “
13 [0 20 ““ “ 3” €
21 to 45 Fb . =
46 to 75 u “ su ®
G0 3l . ¥ o o

Number of pressure tank closets on other small fixture
connections on various pipe sizes

1 to 2 connections on 14" pipe
“ “ 1"‘ “

Jto 4
5 tO 8 “ “ ] %" “
9 tO 12 “ “ ] '!/_)” “
13 to 25 i S i
" 26 to 50 “ o 2'[ 2” “
51 to 80 “ “ 3” “
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In estimating for urinals with flush valves, two
urinals should be figured same as one water closet
valve in the first table.

Urinals. There are two types of fixtures most
suitable for schoolhouse use,—the vitreous china
(not porcelain) stall urinal, and the slate stall type.
In either case they should be set down into the floor
construction so that the immediately adjacent floor
surface grades into a waste trough part. The slate
type should be used only where water is plentiful and
where a continuous film of flowing water from the
overflow flushing troughs can be maintained or an
automatic periodic flushing device is used. The vit-
reous individual stall type should be flushed by a
foot-operated flush valve set in the floor. The stand-
ard 18-inch width vitreous stall gives really too
little shoulder room, even for children, if placed in
battery, but if they were made in the 24-inch width,
the same as biscuit porcelain, that would give more
shoulder room than necessary. The medium of 21
inches on centers seems to be best for-all purposes,
giving sufficient but no excess shoulder room, econ-
omy of space and of cost. The 18-inch stalls as
now made must be set 3 inches apart, with a dirt-
collecting space, or the spaces must be blocked out,
plastered and tiled, thus adding to the expense. Til-
ing these spaces makes them more sanitary than
leaving them open, but not as sanitary as a vitreous
unit 21 inches wide would be with its single joint.
The slate stall fixture can be obtained in any of
the three widths, and is a continuous fixture of
practically non-absorbent material. It seems hardly
necessary to mention the obsolete enameled iron
trough urinal or slate slabs flushed by a perforated
pipe. These are, of course, much cheaper than stall
unit work, but a saving of money at the expense
of sanitary conditions should never be considered.

Floor drains should never be installed in school
toilet rooms unless they are provided with a full
size vent and have a flushing rim automatically
flushed from a tank on the wall two or three times
a day. Without this flushing, they are catchalls
for sweepings, and the water seal is rarely replen-
ished and evaporates in a month or so, permitting
direct entry of sewer air into the toilet rooms.

Lavatories or wash basins should be of substantial
pattern with as small a slab size as can be used with
an adequate bowl. A small slab has little space for
dust collection and offers less inducement to tired
boys as a resting place. The fixture should be sup-
ported on a leg or legs and have more than ordinarily
strong fastenings to the wall, such as 4-inch expan-
sion bolts or lag screws and lead sleeves. Extra-
heavy, self-closing basin faucets should be used, so
that water cannot be left running by careless pupils.
The use of “pop-ups” and other such wastes should
be avoided, as they are a constant challenge to the
small boy with mechanical ideas. A plug and chain
are all that are necessary, and the school authorities
should make up their minds in advance that the chain
will have to be replaced within a week after opening,
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and that rubber plugs of the cheapest kind must be
bought by the gross. They are, however, much
cheaper than constant repairs and replacements to
mechanical wastes.

The cleanest and really the proper way to wash
hands is in running water, leaving a free opening to
basin waste, but that cannot be done now with the
self-closing faucets we have to select from, as all
of the practical faucets are quick-closing, and we
cannot use a compression faucet without risking
much water waste, expenditure of coal or gas in
heating water, and danger of splashing or overflow
of fixtures. It is quite possible that some of the
present slow-closing valves will be perfected to a
point where they will be reliable for use on school
basins. Dental lavatories are a distinet step in ad-
vance, and their provision in schools might teach
pupils of an impressionable age that the lavatory is
hardly the proper place to spew mouthwashings.

Drinking Fountains. Drinking fountains are of
many kinds. The *‘bubble fountain” has taken the
place of the old oaken bucket and the rusty dipper,
and there are ring spray-bubblers, vertical- and diag-
onal-stream bubblers, and single-, double- and multi-
ple-jet patterns. The diagonal-stream devices seem
to appeal to one as less liable to contamination, and
of this type perhaps one of the best known is the
double-jet arrangement where two small jets meet
to form a mound for drinking. This device was
developed during the war for use in France, where
water waste was of moment, and many thousands
of the fountains were in satisfactory use there and
in the training camps in this country. Water for
drinking purposes will generally be found cool
enough without refrigeration, unless the mains are
laid shallow in warm climates, where the water comes
from warmed tanks, or where for some other reason
the temperature is higher than it would be from
wells or from properly laid mains. Drinking water
of icy temperature is unhealthful, and for ordinary
drinking purposes it should not be colder than 45
or 50 degrees. This subject has been given much
study by mill and factory medical men, and proper
control of drinking water temperature is reported
as greatly reducing layoffs on account of stomach
troubles induced by drinking very cold water when
in a heated condition. The same considerations apply
to children drinking after a strenuous play period.
If it is found advisable to cool the water, it should
be done by a central refrigerating plant, controlled
by a thermostat, instead of by introducing ice into
the water.

One difficulty with diagonal-stream fountains is
their response to variations in pressure by changing
the height of the stream every time pressure is
lowered in the lines by flushing several fixtures.
This can be avoided by passing all drinking fountain
supply through a water pressure regulator and re-
ducing the supply to them to a point where variations
will not drop below the setting of the regulator.
In connection with the pressure-reducing valve, a
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sand trap is often installed to screen out any foreign
matter in the water.

Hot water should be supplied to all lavatories, to-
gether with liquid or powdered soap and paper
towels, as children will not wash in discomfort or
without soap and means of drying. The hot water
supply should be of the instantaneous type, or the
equipment should provide large storage capacity
with a comparatively small heater, as the total use is
spread over about four hours out of the 24 and nearly
all during some three or four 15-minute periods.
A circulating return will tend to save much water,
though it will require more coal or gas to operate.
In case special kindergarten toilets are wanted,
siphon-jet infant-size closet bowls can be had with
heights of 824 or 9 inches, and lavatories can be set
2 feet from the floor instead of at the regular height.

Fire Protection. Fire standpipes, although used
extensively in school buildings, are rarely consid-
ered a necessity. In some localities rates may make
their installation desirable financially, but generally
all modern school buildings are fireproof up to the
ceiling lines of the top floors, and a judicious dis-
tribution of extinguishers, taking care that they
are periodically charged, will take care of any minor
fire until the arrival of fire apparatus. Teachers
should not be charged with fire fighting or anything
that will take their minds from their most important
duty, that of getting the children out. In case the
building is in a country town with little or no fire
department and without a pressure water supply,
several hydrants in the school grounds attached to
the school water system are much to be preferred
to interior standpipes. These hydrants should be 50
or more feet from the walls of the building, so that
fire heat may not prevent servicing them, and the
hose should be kept in an outbuilding. If the school
has an auditorium with stage space for scenery, an
automatic sprinkler system should be provided be-
neath and over the stage, in all dressing rooms, and
in all stage property storage rooms. It is good prac-
tice to have the asbestos fire curtain operate on a
“trigger connection,” so that if there is a lack of
pressure the curtain cannot be raised for a per-
formance, and if the pressure drops dangerously
low, the curtain will come down of its own accord.

Piping. The plumbing piping system should be
of the best. The materials and workmanship should
be such that the plumbing installation will last
for the reasonably-to-be-expected life of the building.
This does not mean the entire structural life but
until the condition of the entire building and plant
is such that it becomes necessary to remodel. It is
safe to-say that this period will be at least 30 years
and may be 50. Therefore, care should be taken not
to bury in floor or wall construction any material of
shorter life, and to see that all valves or other parts
requiring repair or replacement are left, together
with their connections, in accessible positions. Tt
pays to use a heavier grade of fittings of galvanized
iron or brass pipe than would ordinarily be specified,
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and to have all waste and soil pipe fittings of the
long radius pattern to avoid the possibility of ob-
structions’ building up. Probably extra-heavy cast
iron soil pipe will have longer life than galvanized
iron pipe. Some engineers prefer genuine galvanized
wrought iron in place of the soft steel pipes of
commercial grades. Brass pipe answers the need
for long life water pipe where it is concealed, but
galvanized iron, of a larger size to take care of
inside corrosion, may last if it is painted and given
a protective wrapping. Pure copper tubing is used
to some extent, is much cheaper than iron pipe gauge
brass pipe, and it is flexible and easily worked.

All water piping, whether concealed or exposed,
should be covered with asbestos or hair felt covering.
This protects the pipe from corrosion through con-
tact with building materials such as mortars and
concrete, minimizes loss of heat in hot water piping,
and prevents condensation on the cold water lines.
It also prevents, to some extent, noises due to pipe
vibrations, though it is good practice to install shock
absorbers at strategic points to take care of water
hammer if it does develop. Each main water line
in the basement should be painted its distinctive
color, and all valves should be tagged. The plumb-
ing system should be adequately vented, the fixture
wastes having individual vents or being connected
on a circuit or loop vent in accordance with modern
practice. If the state, city or town has no plumbing
code, the “Hoover Code*” requirements should be
strictly adhered to.

Special Pipe. Wastes from chemical and physical
laboratory sinks should never be connected to the
general plumbing system of the building, and they
should be run exposed for easy inspection and repair
unless the waste lines are constructed of pipe proof
against the commonly used acids. Special pipe for
acid work can be had in several materials, such
as a composition of hard rubber, stoneware, china,
lead-lined iron, and cast iron with a high silicon
content. They are all hard to work, and the fittings
of some are cumbersome, but the silicon iron, being
so similar to the cast iron soil pipe used elsewhere
in the system, probably will be most satisfactory.
In using this, or any acid-resisting pipe, joints are
weak points, and special asbestos jointing material
must be used.

Valves. Too much stress cannot be laid on
quality of valves. They vary widely in price, but
the best will be found much cheaper in the end.
Globe valves should be used sparingly on account
of their resistance to flow which is about 20 times

*The so-called “Hoover Code” is published by the U.°S. Depart-
ment of Commerce under the title of “Recommended Minimum Re-
quirements for Plumbing in Dwellings and Similar Buildings.” It
can be obtained from the Superintendent of Documents, Government
Printing Office, Washington, for 35 cents, cash or money order;
checks or stamps are not acceptable.
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as much as for the same size gate valve under equal
conditions of pressure and rate of flow. It is best
to select the make of valve to be used and have the
same make throughout the work. All valves in rooms
to which pupils have access should be of the lock
shield, removable handle type, which cannot be med-
dled with.

Pumps and Tanks. 1f a pressure water supply
is not available, then a pumping system and an ele-
vated tank may be used, but as satisfactory opera-
tion of valve closets depends on a head of 35 or
40 feet above the topmost fixtures, a pressure tank
layout will be found more serviceable and less costly.
A proper size tank would hold not less than 400
gallons per classroom in combined air and water.
The tank (or tanks) may be heavily coated with
protective paint and buried in the ground with just
the head and connections exposed in the basement.
Gauge glasses as well as pressure gauges should
be provided, and a dependable relief valve is a neces-
sity whether there is one on the pump or not. Good
practice is to have a separate air pump instead of
relying on the snifter valve usually furnished on the
water pump, as it places better control in the hands
of the operator. Automatic intakes on pumps are
almost always furnishing either too much or too
little air, and trouble with the system results either
way. Unfortunately, centrifugal pumps cannot
always be used on wells and pump heads, and jacks
are noisy and the monotony of their pound has a
bad effect on school work. If deep well work is
necessary, an air lift system will be found best,
although more expensive.

Sewage Disposal. In the absence of a public sewer
system, a sewage-disposal plant is a necessity. A
leeching cesspool is an abomination and should never
be considered, even if the law is loose enough to
permit it. What is usually called a septic tank will
answer for the preliminary treatment of reducing
the sewage to a liquid form, but even in the design
of this there is the difficulty that the quantity of
sewage to be treated varies greatly. The plant must
normally work five days and be idle two, and there
are several short and one long vacation, and stale
sewage will not respond readily to secondary or
purifying treatment. This intermittent use also
tends to sludge up the tanks excessively, but as the
tank must be desludged each fall anyway, this
condition only adds to the size.

A two-or three-part concrete tank of rectangular
shape is generally used, although a much smaller
unit built on the Imhof principle will occupy less
space and possibly will cost less to build. The Imhof
pattern has the advantage of quickly clearing of
stale sewage on occasion, the mat area is small,
and removal of sludge is easier.
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SCHOOL FINANCING AND THE ARCHITECT

C. STANLEY TAYLOR

T first thought it might seem that the architect
would have no particular interest in the ques-
tion of financing school building projects.

The reason that the architect’s relation to the
financing of school buildings is becoming of para-
mount importance is because the nature of such
financing invariably establishes an almost absolute
cost limit or budget for the building operation. It
is quite unnecessary to go into details regarding the
types of school bonds or the methods of taxation.
The important point for the architect to consider is
that a bond issue, a special tax, or an endowment,
prescribes a definite sum of money which should not
be exceeded by the cost of the land, building and
equipment. [.ast year an extensive survey was made
by the Better Schools League, Inc., of Chicago. So
many valuable facts were developed in the course of
this survey that it is drawn upon freely in the de-
velopment of this article.

‘Costs and Appropriations. The Better Schools
League survey brought out some very interesting
information in relation to the question of construc-
tion and equipment costs” exceeding bond issues or
appropriated funds. In 350 cities which erected
school buildings within the past five years, 22 per
cent of them over-spent the bond issues or appro-
priations. The results of incurring building and
equipment costs which exceed appropriations are
always unfortunate, and in many cases the architect
is directly charged with the responsibility. In the
first place, if there is an excess cost, the community
is forced to issue warrants bearing high rates of
interest. In many communities this practice is not
legal, and the only thing that can be done where the
construction cost is excessive is to curtail definitely
the finishing and equipping of the building. Old
equipment may be substituted for new, and in every
way the final structure will be inferior, according to
present-day standards. This situation may also lead
to instructing important extra-curricular activities,—
music, art, industrial arts, gymnasium and play-
ground activities. Under these conditions also it be-
comes impossible to develop the school as a com-
munity center and to provide the various facilities
necessary to contribute to community life. It be-
comes quite evident, then, that the architect’s relation
to financing has much to do with developing a build-
ing which will unquestionably come within the con-
struction budget. The fact is, however, that this
relationship should logically begin at the earliest
stage, when the project of a new school building is
first contemplated and before any bond issue or
appropriation is established. An architect should be
called upon at this stage to investigate the school
requirements and with rough preliminary plans to
indicate to city officials or the school board how

much money is really necessary for the building and
its equipment.

The Fixved Budget. This question of developing
plans within fixed budget limitations offers in itself
a series of problems which must be solved in a prac-
tical manner by the architect. The first temptation,
of course, is to establish construction and equipment
cost savings through the use of less expensive mate-
rials, and perhaps through simplified planning. This
is a logical way to bring down the cost of a building
of any kind, but at the same time it is a very danger-
ous procedure unless practical minimum standards
are set. It must be remembered that school build-
ings are built to serve the community for a great
many years and in the most efficient possible manner.

The information which follows is presented
primarily as a guide to the architect who undertakes
school work. It gives some very definite informa-
tion as to the cost of the construction of schools of
various kinds and also shows at least one recom-
mended method of establishing the related budget of
equipment cost as compared with the total building
cost. The data have been taken from last year’s
survey by the Better Schools League, Inc.

Ratios of Building to Equipment Costs. General
experience with the school equipment budget indi-
cates that it should be established as an entirely sep-
arate fund upon which the building cost itself should
not encroach. Reports received by the Better Schools
League from 350 cities which have erected school
buildings since the year 1923 showed a very consis-
tent ratio of the percentage of the bond issue which
should go into the building proper and that which
should go into equipment. The experience of this
group provides a basic standard of average practice.
The summary for the different types of school build-
ings is indicated here. It may be noted that school
buildings throughout are classified according to the
grades housed in the structures. Thus, grades 1 to
8 represent the average elementary school; grades 1
to 9 represent elementary and junior high school
combined ; grades 1 to 12 represent elementary and
high school combined ; 7 to 9 junior high school; 7
to 12 junior and senior high school; 9 to 12 regular
high school; and 10 to 12 senior high school. The
term “upper 50 per cent” is also used, indicating the
finer standards of modern construction and equip-
ment, so that the general figures given represent
average practice, but those labeled “upper 50 per
cent” represent the practice of the better-than-aver-
age group.

According to analyses in 350 cities, in school build-
ings housing grades 1 to 6, the average equipment
cost was 8.2 per cent of the bond issue or appro-
priated funds. The average of the upper 50 per
cent, classified on the basis of per cent of bond issue
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going into equipment, was 11.2 per cent. In school
buildings housing grades 1 to 8 the equipment cost
was 10 per cent of the bond issue or appropriated
funds. The average of the upper 50 per cent, class-
ified on the basis of per cent of bond issue going
into equipment, was 13.7 per cent.

In school buildings housing grades 1 to 9 (elemen-
tary and junior high school combined) the equip-
ment cost was 13.6 per cent of the bond issue or
appropriated funds. The average of the upper 50
per cent, classified on the basis of per cent of bond
issue going into equipment, was 19.2 per cent. In
school structures housing grades 1 to 12 the equip-
ment cost was 14 per cent of the bond issue or
appropriated funds. The average of the upper 50
per cent, classified on the basis of per cent of the
bond issue going into equipment, was 18.3 per cent.
In buildings housing grades 7 to 9 (junior high
school) the equipment cost was 10 per cent of the
bond issue or appropriated funds. The average of
the upper 50 per cent, classified on the basis of per
cent of the bond issue going into equipment, was
12.5 per cent. In school buildings housing grades 7
to 12 (junior and senior high schools combined) the
equipment cost was 12.2 per cent of the hond issue
or appropriated funds. The average of the upper
50 per cent, classified on the basis of per cent of the
bond issue going into equipment, was 18.5 per cent.
In buildings housing grades 10 to 12 (senior high
school) the equipment cost was 16.6 per cent of the
bond issue or appropriated funds. The average of
the upper 50 per cent, classified on the basis of per
cent of the bond issue going into equipment, was
22.6 per cent.

On the basis of these averages, a table of budget-

ing,—assuming the building and equipment cost
$300,000.00,—would be:

Budget for School Building and Equipment

To House Cost of Cost of
Equipment Building
Grades 1-6 $24,600 $275,400
£ 1-8 30,000 270,000
o 1-9 40,800 259,200
e, 1-12 42,000 258,000
A 79 30,000 270,000
i 7-12 36,600 263,400
= 9-12 45,000 255,000
* . 10-12 49,800 250,200

It is manifestly difficult to lay down a definite
and established ratio between the cost of the build-
ing and the cost of equipment. The average for
the junior high school is low in comparison with
others, possibly because it is a new institution, and
its needs therefore, not so well standardized. The
averages given here show the general trend and
afford local school officials an opportunity to check
their own school costs against the general averages.

For those who are interested in knowing what the
“upper 50 per cent” or better than average groups
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are doing, this table indicates the allocation of the
total budget for a school building project,—assum-
ing again the cost of building and equipment to be
$300,000.

AVERAGES FOR “UPPER 50 PER CENT”

Budget for School Building and Equipment

To House Cost of Cost of
Equipment Building
Grades 1-6 $33,600 $266,400
g 1-8 41,100 258,900
= 1-9 57,600 242 400
= 1-12 54,900 245,100
- 79 37,500 262,500
- 712 47,100 252,900
= 9-12 55,500 244,500
. 10-12 67,800 232,200

Survey of Actual Costs. Returning again to the
question of school building costs, the most reliable
data was received by the Better Schools League, Inc.,
53 West Jackson Boulevard, Chicago, in the course
of their extensive cost investigation. In this
survey will be found a detailed list of actual
school building projects, giving in all cases the essen-
tial data, including cost per pupil and in many cases
the actual cost per cubic foot. Of the various build-
ings on which costs are given, 228 are of fire-resis-
tive construction; 94 are of the slow-burning type
of construction; and 5 have practically no structural
safeguards against fire. The tabulations give in
the first column the type of school described by
grades housed in the structure. The meaning of
these various grades has already been presented in
preceding paragraphs. The second column gives the
year of construction; the third gives the maximum
pupil capacity ; the fourth gives the cost per pupil;
and the fifth gives the cubic foot cost in cases where
costs are available. These figures are conveniently
divided into various states. They will unquestion-
ably serve as a general basis for comparative cost
estimating, It must be realized, of course, that cubic
foot cost data have definite variations and limitations,
and that the same structure in one locality may cost
more or less than in another. The building that costs
$300 per pupil may provide twice as much in the way
of facilities of an auditorium, gymnasium, labora-
tories, etc., as the structure costing $150 per pupil,
so that it is not safe to assume that the school built
at lower cost is necessarily the most efficiently de-
signed. The opposite may be the case.

Enitor’'s Note—The full tabulation of school building
costs, arranged according to the type of school, the year
constructed, the pupil capacity, the cost per pupil and the
cost per cubic foot, is published in a booklet entitled, “School
Construction Costs and Equipment Budget.” This booklet,
which is described by Mr. Taylor, is published by The
Better Schools League, Inc., 53 West Jackson Boulevard,
Chicago, and is the result of an investigation which covered
reports from 350 cities which have erected school buildings
within the past five years.




COSTS AND CONSTRUCTION

BY

IRWIN T. CATHERINE
_ARCHITECT, SCHOOL DISTRICT OF PHILADELPHIA

DURING the year 1905 and subsequent years,
school buildings, when finances made it pos-
sible, have been constructed of fire-resisting mate-
rials, using the wall-bearing type of construction,
which in more recent years has made way for the
column-bearing type,—a more economical and prac-
tical form of construction. This change in design
has been greatly augmented by the great number of
school buildings that have been destroyed by fire.
Statistics show, even in this modern age when every-
thing is being done to preserve human life, that a
great number of school buildings of all sizes through-
out the country are still being constructed of non-
fire-resisting materials and that on every day in the
vear, approximately five such buildings are burned
to the ground. This is not confined to buildings
erected during the early part of our educational de-
velopment, but includes some constructed during
recent years. The desire to reduce fire losses to the
minimum, together with new standards of higher
education and laws enacted by the legislatures of the
different states, has resulted in the development of
the modern school building.

Costs. Some elementary schools completed dur-
ing the latter part of 1927 in one of the large cities
at a cost of approximately $543,000 each were de-
signed of concrete with full column-bearing type
construction and had in general 35 class units, in-
cluding shops, recreation rooms, auditoriums, doc-
tors’ rooms and boys’ and girls’ interior toilets on
each floor. Buildings are now completed in their
entirety within 12 months from dates of awards,
which would not have been possible had wall-bearing
construction been used. A senior high school com-
pleted during the early part of 1927 at a cost of
$2,170,191 of construction similar to that of the
elementary schools, included over 100 class units,
among which were units for the study of chemistry,
physics, art, mechanical drawing, home economics,
physical training, manual training, music, botany and
others too numerous to mention. Within this build-
ing are also to be found a large auditorium, up-to-
date administrative offices, toilets and rest rooms.

The constant change in ideas for the educational
requirements of the child, together with new build-
ing laws, has kept the designers of school buildings
on the alert in order to keep pace with the latest de-
velopments. As a result, many new details have been
introduced in construction and design that would not
otherwise have occurred. It is interesting to note
the mounting cost per cubic foot of buildings of this
class from 1890 to date, as indicated on the diagram-
matic chart shown on this page. The rising prices
can be attributed to increased cost of labor and mate-
rials and to the greater amount of materials being

added to each cubic foot of space as the educational
system develops, with a simultaneous elaboration and
beautification of the exteriors of the buildings.
Much study has been given to every part of the build-
ing in order that the cost of installation might be
reduced to a minimum consistent with good design.

Economy of Space. There has been a great ad-
vance in what is known as concrete column construc-
tion, using spandrel beams to support exterior and
interior walls. This type of construction provides
saving in space, economy in construction and rigidity

-and rapidity of erection over the former wall-bearing

type. The skeleton-frame type of construction al-
lows a reduction in the gross area as well as the
total height of building. This is very evident by re-
ferring to the illustration of “Comparative Types”
which shows three systems of concrete construction.
In the use of 13-inch curtain walls and 4-inch tile
partitions one can readily visualize the saving in
total area, which is often as much as 3 per cent. By
reason of the shallow floor construction and the
omission of the large factory-like windows some-
times placed in school buildings, about 5 or 6 feet
may be saved in the total height of a three-story
building, which may permit a total reduction in the
cubage of the building of approximately 10 per cent.
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Typical Junior High School, Completed 1927.

This reduction in cubage, however, is not so evident
in the cost per cubic foot as in the total cost of the
building and the cost per pupil. This theory is
proved by the example of a school recently con-
structed without an auditorium, where the per cubic
foot cost was 42 cents, with the per-pupil cost as low
as $253. Here the plan was rectangular and had no
waste areas. On the other hand, in another building,
having an auditorium, the cubic foot cost was 43
cents, while the cost per pupil was $345. Thus, while
the increase in the per-cubic-foot cost due to the
inclusion of the auditorium is but 2% per cent, the
increase per-pupil cost is more than 36 per cent.

Rapidity of Construction. Rapidity in construc-
tion is an important factor in the building of schoals,
and this is best accomplished when all trades can
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Cost Per Pupil, $608. Pupil Capacity, 2040

proceed independently of one another and without
interference of any kind. This is better accom-
plished with the skeleton form of construction than
with the wall-bearing, for the reason that floor after
floor can proceed without waiting for bricklayers
and other sub-contractors to get on the site. The
solid concrete floors and stairs become a protection
to workmen against weather and accidents, and facili-
tate the movement of materials and labor as soon as
this portion of the work is completed. School build-
ings with a cubage of over 1,000,000 cubic feet have
been completed and fully equipped within a period
of from nine to ten months after the work was
started. The rapidity of construction resulting from
the use of this type is closely allied with economy in
construction, so that owner and contractor are always
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Typical Elementary School, Completed 1927

the principal beneficiaries, as indeed they should be.

Rigidity of Construction. One of the most im-
portant qualities in the use of concrete is the rigidity
that is secured by the skeleton type of construction.
It is very important that the vibrations caused by
children marching or drilling should not be trans-
mitted to the classrooms, and that the noise and
motion of the gymnasium should not in any way dis-
turb the auditorium exercises. The rigidity of the
concrete skeleton frame building gives assurance and
satisfaction in a heavy wind storm such as have been
experienced recently in many parts of the country.
In connection with these wind storms, it will be
noticed that wherever loss of life has occurred from
a collapse, the building was of the wall-bearing type.

Economy of Construction. Since the adoption of
the full skeleton type of construction, many build-
ings have been erected of the reinforced concrete
skeleton type. Using this, it has been possible to
complete and fully equip $500,000 buildings in ten
months, when it once took twice that time. Study
and research have made it possible to standardize
certain drawings and details, with the result that
within 24 hours after a contract is awarded prac-
tically 80 per cent of the details required for the
building can be issued to contractors. In this way
there is no wasteful and expensive delay, and the

contractor is able to reduce his own overhead charges.

Details of Construction. The details of construc-
tion here shown may be considered typical for this
kind of building. In general, classrooms are 30 feet
long in the clear, so that the spacing of columns is
15 feet, 2 inches. The floor and roof construction is
formed of 534-inch wide concrete joists (usually
814 inches deep), 26 inches on centers, with slabs
2% inches thick. This floor, known as “‘composite”
construction, is framed to a large girder 16 inches
wide by 26 inches deep, having a span of 23 feet,
with a wide tee, which runs from column to column
across the width of the room (Diagram page 474).
The slabs and joists, in the schools just mentioned,
are “formed up” by the use of No. 12 gauge remov-
able steel forms, which may be removed two to four
days after the concrete is placed, providing the sup-
ports under the joists are left in place. This permits
the continuous use of the forms, so that a compara-
tively small quantity will be sufficient for the entire
building. There are various other satisfactory types
of concrete floor construction, such as terra cotta or
light hollow concrete blocks spaced so as to form
the rib beams, flat slab construction reinforced in
various ways, etc. The finished ceilings of the class-
rooms, corridors, and other rooms are formed by
expanded metal lath suspended beneath the soffits
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Typical Details of Construction as Issued by the School Architect

of these joists and plastered with the usual three-
coat work. The ceilings of the upper stories are
formed in a similar manner, supported on channels
or angles which are suspended several feet below the
The space between the roof and
the ceiling below is useful for the steam pipes and
ventilating ducts which are so necessary in large
(See illustration “Comparative

roof construction.

school
Types,”

buildings.
below.) All exterior walls are of face-

brick veneer with a backing of a hollow tile or com-
mon brick supported at each floor on concrete
which are framed monolithically

spandrel beams,

with the floor, girder and column construction.

An

important feature of the construction is the all-con-

crete stairways which are poured with the floor con-
struction, providing safe and easy access to all floors.

It is almost impossible to imagine what changes
will occur in school buildings which may be erected
during the next 100 years, considering the great
changes that have developed during the past hun-
dred. Will they be huge structures, three and four
times the sizes of the present buildings, or will edu-
cation, like all other enterprises and developments,
reach a “saturation” point? The writer believes that
there will come a time when the mechanical activities
will be removed to special trade schools, and that the
new education in these buildings will revert to that
of the “three R’s” of a more advanced standard.
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SPECIFICATIONS FOR THE SCHOOL BUILDING

BY

CHARLES E. KRAHMER
OF THE OFFICE OF GUILBERT & BETELLE, ARCHITECTS

HE “Tentative Contract Forms” submitted by

the Interdepartmental Board of Contracts and
Adjustment of the Bureau of the Budget, U. S. Gov-
ernment, contains this excellent definition of public
and private contracts:

“1. All public contracts are made by agents with
limited authority. Their authority is governed and
controlled by the laws under which they are author-
ized to act.

“2. It is a well established public policy that all
public contracts shall be let after open and free com-
petition to the lowest responsible bidder, and that,
in order to accomplish this result and have competi-
tion based on uniform terms, the government, states,
counties and municipalities must dictate the terms
and conditions that must be met by the bidder.

“3. In order to carry out this public policy it is
necessary that the contracts shall be carried out and
performed in substantial compliance with the terms
and conditions under which they are let. No officer
of the government, or of a state, county or munici-
pality, has the right to vary the terms or waive the
rights accruing under such contract.. In private busi-
ness, however, the individual awarding the contract
can do what he pleases with his own money or his
own property, and he can select his own contractor
upon his own terms. He is free to order any changes
he may desire to have made in the contract and to
make any kind of settlement he can arrange with the
contractor after performance has been completed.”

A contract for a public school is a public contract,
subject to the restrictions quoted. There are some
municipalities and school districts where a public
school contract may be legally handled as a private
contract. In these cases it is generally considered for
the best interests of the public to handle them essen-
tially as described for public contracts.

A close contact with public contracts over a period
of years reveals the fact that the element of “good
will” is absent in this class of work, and there ap-
pears to be a good reason for this condition of affairs.
“The lowest responsible bidder” is an elastic term,
which includes generally all not in receivership or
jail. This state of affairs is due largely to the surety
companies, which seem willing to furnish bonds to
anyone able to pay their fees. When a surety com-
pany guarantees the responsibility of the contractor,
the school board is in effect denied the right to judg-
ment which the law intended. A public contract is
awarded as the result of a “free for all” upon a
strictly price basis, and the successful bidder gener-
ally feels that the contract was awarded without
regard to ability, character, integrity or financial re-
sponsibility, and, therefore, he is entitled to take
advantage of all of the “breaks,” errors, misinter-

pretations and omissions, and will create as many of
these to further his own interests as possible. The
specification writer should be thoroughly familiar
with the effect of public bidding and the lack of
“good will,” and he should erect a defense against
the evils resulting from open bidding and the lack
of “good will.” In order to effectively carry out the
policy and conditions defined for public contracts, it
is necessary to include in the specifications require-
ments and conditions peculiar to this class of work.
An attempt has been made in this article to restrict
the discussion to those questions which require special
treatment in public contracts, and no attempt will bhe
made to cover questions which are encountered in
specifications for the average work.

Advertisement: The advertisement is generally in-
cluded as part of the contract documents and should,
therefore, be prepared by the architect. The adver-
tisement is the concrete expression of “open bidding”
and is rquired to insure such bidding. Certain muni-
cipalities and school districts have requirements which
differ from others, and the specification writer should
consult the secretary of the school board before pre-
paring it. The advertisement should state briefly
when and where the bids will be received, the char-
acter and size of the project, the number of con-
tracts, the deposit required to guarantee the bid,
and whether it will be a certified check, bid bond
or cash; also where plans can be obtained for
estimating purposes and the deposit required for
them. The advertisement should be included as part
of the specifications and a copy turned over to the
secretary of the school board for insertion in the
papers. When this detail is handled by the architect,
he should look up the law, as it varies not only in
different states, but also in different municipalities
and school districts.

Proposal Form. In order to carry out the policy
of dictating all of the requirements and conditions
that must be met by the bidder, and to insure the
bids being received on exactly the same basis, the
proposal form is always included. The proposed
form should be prepared by the specification writer
and is either included in the specifications or as a
loose form with the specifications. The proposal
form simplifies the public reading of bids and be-
comes part and parcel of the contract documents.
The proposal form should be made out in complete
detail, so that it will only be necessary for the bidder
to fill in the amounts and sign it. When alternative
estimates and separate estimates are required, the
exact wording of each should be on the proposal
form, so that it will be necessary to fill in only the
amount. The courts have ruled that optional al-
ternative bids which deal with a system or method
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different than that specified are illegal, due to the
fact that the other bidders did not have the oppor-
tunity to estimate upon the same basis. For this
reason proposal forms which request the bidder to
name the time of completion have been held illegal
because all bids were not on the same basis.

Deposit Guaranteeing the Bid. In order to pre-
vent fraud in public work, a deposit is required with
the bid guaranteeing that the bidder will execute
the contract if it is awarded to him. The deposit may
be cash, certified check or bid bond, and the amount
required will generally vary from 2 to 10 per cent
of the amount of the bid, depending upon the amount
of money involved. A bid bond is furnished by a
surety company for a nominal fee as an accommo-
dation, and as such they expect to receive the contract
surety bond if the bidder be awarded the contract.
Some school boards will not approve some surety
companies, and in order to prevent the necessity of
disapproving a surety company after it has guar-
anteed the bid of a successful bidder, they refuse
to accept bid bonds as deposits and demand certified
checks or cash. To prevent issuing certified checks
upon weak banks, some school boards require that
the certified check be made upon a member bank of
the Federal Reserve System, as a bank must qualify
before being accepted as a member. It is usual to
require all bids to hold good for 30 days after their
receipt, and to require the retaining of the deposits
of the three low bidders on each class of work until
the contract is executed. As the deposit is fre-
quently 5 per cent of the bid, this means that this
amount is deposited without interest with the school
board for this period of time. Some school boards
do not request funds for building purposes from
the public or board of school estimate until the bids
are received, and it is manifestly unfair to tie up the
liquid funds of an unsuccessful bidder for 30 or
40 days without interest.

Surety Bond. A bond guaranteeing the perform-
ance of the contract is required from the successful
bidder and is a legal requirement of all public con-
tracts. Personal bonds are legally acceptable in most
states, but owing to the liability of the individual
members of the school board, if the contractor should
default and the security prove worthless, this class
of bonds is rarely accepted. Practically all bonds
are executed by companies which make a business
of this class of risks. The fees for surety bonds are
generally fixed by law, and the surety companies
are generally licensed by the state before they can
do business in that state. They are also required to
deposit a percentage of their capital in the state
treasury, the amount of the deposit being based upon
the amount of business done. Some states legally
define the liabilities which the surety company must
assume, irrespective of the particular bond form it
may have executed. One may often feel secure in
the knowledge that he has protected the owner, sub-
contractor and materialman, by a cleverly worded
and legally executed bond form, but may learn later
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that the state law has limited the liabilities of the
bonding company to such an extent as to make it
practically valueless. In New Jersey, the surety
bond protects not only the owner, but the sub-con-
tractors and materialmen. This is as it should be
in building construction, owing to the fact that the
contractor in this class of work is in effect a broker,
who can easily shift his Liabilities to the shoulders
of the sub-contractors and materialmen, and let them
“hold the bag.” Such a condition of affairs exists
in the state of New York, and it encourages fraud.
The surety companies in New York are responsible
to the owner only. The general contractor can
finance a project from the sub-contractors’ funds,
collect at completion, and as long as he does not
default to the owner the surety companies are not
involved.

Qualifying as a Responsible Bidder. In a cred-
itable attempt to take the definition of a responsible
bidder out of the hands of the surety companies and
to correct some of the evils of public bhidding, the
Joint Conference on Construction Practices, at
Washington, has compiled standard questionnaires
and financial statements which when executed should
form a good basis on which to establish the proposed
bidder’s responsibility. The forms consist of an
experience questionnaire, plan questionnaire and fi-
nancial statement, and appear to bhe a step in the
right direction. -

General Conditions

Ligquidated Damages. The General Conditions for
a school building will vary from that used for a
private project, due to the fact that all of the condi-
tions and requirements must be decided beforehand
and definitely specified, with nothing left to future
negotiation. For example, the time of completion
should always be given, so that all bids will be
received on exactly the same basis. The amount of
liquidated damages should be given, with detailed
conditions under which the time will be extended.
If the operation is awarded under different contracts
the liquidated damages are more difficult to collect,
but even under these conditions the amount has been
collected. The amount of liquidated damages that
the school board will stand is not in direct relation to
the amount of the contract price of the building.
Should the time of completion coincide with the
beginning of the fall school term, the liquidated dam-
ages should be greater than if the time of completion
were at the beginning of the summer vacation period.
If a school addition or alteration is contracted for
and if it affects the operation of the present build-
ing, the amount of liquidated damages incurred
would be proportionally greater than if the building
were a complete unit in itself. These facts should
be considered when establishing the amount of lig-
uidated damages. Liquidated damages for non- com-
pletion of the work on time should be required for
all public contracts.

A “pitfall” in public work is the inclusion of cash
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allowances in the specifications, such as is frequently
done in private work. This should never be done,
for the reason that it turns over to the architect a
definite sum of the public’s money to spend without
competition, and while this procedure may be con-
sistent with the best interests of the building, it is
not good public policy, and I seriously question if it
is legal. The architect should reserve the right to
approve the sub-contractor under all conditions, for
it is through the “good will” of the sub-contractors
and the materialmen that little difficulties are ironed
out during construction.

“Or Equal.” This is not the place to debate “or
equal.” The principle of open and free bidding in
public work forces the use of “or equal” throughout
school specifications. It is of the utmost importance
that the architect be the judge of “or equal” A
forcible paragraph should be included in the General
Conditions to the effect that the exact brand specified
must be used, and where substitutions are desired
they must be submitted to the architect for approval,
which approval must be given in writing through the
general contractor. This provision keeps the control
and selection of material under the architect’s con-
trol, where they rightly belong. It also, if rigidly
enforced, discourages the use of substitutions, as
the sub-contractor is required to have the general
contractor make the requests, and this operates as a
restraint in many cases. Another method of handling
the question of “‘or equal” is to require the exact
brand of material specified with the provision that
all substitutions must be submitted before the receipt
of the bids, and that where a substitution is granted,
the substitution will be included in a bulletin sent to
all bidders upon the work, after the receipt of the
bids no substitution being allowed. This require-
ment, which is in line with legal opinion, is, however,
pretty rigid, and it is questionable whether it is in
harmony with the best interests of the public. An-
other method of handling the question is to require
all bidders to submit with their estimates the substi-
tutions that they desire to make with the prices, more
or less, which in effect really makes these alternative
estimates. A statement is generally included to the
effect that after the award of the contract no sub-
stitutions will be considered other than those decided
from the list furnished with the bid.

The method of procedure in constructing the build-
ing should be given attention, particularly if the
building is an addition. In these cases it is usual to
require that no workmen be allowed in the existing
building while the school is in session, and that the
school shall be kept in operation uninterruptedly at
all times. It also is general to require dust-proof and
noise-proof partitions to be constructed where alter-
ations are being performed in the present building,
and to require that the contractor work out a sched-
ule of procedure with the architect and school author-
ities.

General Contractor’'s Work. A section should be
included in all school specifications covering the
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amount of work which must be done by the general
contractor. It is important for sub-contractors and
materialmen to have decided for themselves in ad-
vance questions as to who will furnish the water,
heat, light, watchmen, hoists, scaffolding and toilet
facilities, during construction. They are also inter-
ested in knowing whether these will be furnished
free or whether the general contractor will charge
them a pro-rata fee for their use. The general
contractor should provide any temporary dust-proof
partitions required in an existing building where
alterations are being made. In addition to the ser-
vices named already, he should also provide tem-
porary fences, cutting off the area under construction
from the other school property.

Sub-Contractors. Within the past decade a most
unusual development has taken place within the
building trades. This consists of the splitting up of
the basic trades and the changing of their status
from that of employes to sub-contractors. This
movement is in line with the present age of speciali-
zation and standardization, and is in harmony with
our present social structure. The architect and the
contractor have not been alert and are slow in plan-
ning to meet this change. A decade ago an owner
selected an architect who gathered around himself
general contractors who were thoroughly familiar
with the class of work desired by the architect.
Specifications as we now know them were unheard
of and unnecessary, due to the fact that the general
contractor employed the mason, carpenter, painter,
etc., on his own pay roll, and selected and trained
them to do but one class of work, irrespective of
what the specifications required. Now that the trades
have organized into sub-contractors and that these
sub-contractors have associations, we find them de-
manding definite and specific specifications on the
work they are to furnish, so that they will feel sure
their competitors will be required to furnish the
exact article on which they estimated. This is par-
ticularly true of public work. It is no longer a ques-
tion as to whether a certain material is good enough,
but whether it is of the exact grade specified, in
order to keep up the morale of the sub-contractors
estimating upon the work. They soon find out
whether their competitor is taking an “oat out of
the bag” by furnishing one grade lower. If they
find that this condition obtains, one may be sure
they will go one step further than their competitors.
It is for this reason that specifications in our modern
methods of building should be very explicit and very
complete.

Special Problems in Construction and Materials.
A school building will not be sold, rented or leased.
in the natural course of events, but must be kept
and maintained by the owner until it becomes obso-
lete and is demolished. If the building be physically
defective, requiring constant maintenance, it will not
reflect credit upon the architect. Another point to
consider is that the school will be in care of a janitor,
who may be a political appointee who will give the




478 ENGINEERING AND BUSINESS

building the most elementary maintenance, if any.
The materials entering into a school building must
not only be “fool-proof” but “abuse-proof.” This
creates several problems which are peculiar to school
buildings: first,—the building will receive practically
no careful maintenance service; second,—it will re-
ceive the hardest kind of wear and tear from minors
at an age when destructiveness is most prevalent;
third,—the building will never be sold, but must be
carried by.the owner. If there is any class of work
where good, sound building construction should be
practiced, it is in a school building. These suggestions
should be given special attention.

Swvstems of Waterproofing and Dampproofing.
Water is most difficult to contend with, and the
toughest enemy to conquer. It causes trouble in
three major portions of a building: 1. Foundations
and Basement. 2. Exterior Walls. 3. Roofs.

There are three basic systems of waterproofing
the foundations which I have used to some extent,—
waterproofed concrete, membrane system and the
pulverized iron system.

Integral System. A successful integral water-
proofing system usually results from the use of a
combination of labor and compound in the propor-
tion of 90 per cent labor and 10 per cent compound.
The “human element” enters into this class of work
to a great extent, and when “good will” is absent the
problem is greatly complicated. The architect some-
times takes the claims of the manufacturer on their
face values, incorporates them in his specifications
and asks the contractor to guarantee them. The manu-
facturer of the compound may claim that the reason
one did mnot get the result he promised is because
the contractor did not “follow the printed instruc-
tions.” The contractor does not see why he should
be required to guarantee the results claimed for a
secret compound. My theory is that the manufac-
turer who developed the product knows what it is
and will do, and is the one who should assume the
responsibility for the success of integral waterproof-
ing. To put this theory to practical application, the
specifications require the manufacturer to furnish the
material and- supervise the installation of all con-
crete and mortar where his material is called for to
produce a waterproof result. For this supervision he
usually charges the general contractor about $20 per
day, plus expenses. As the value of integral water-
proofing depends on the kind of concrete produced,
one is assured in this way that excellent concrete
will result and no excess water will be used, which
result is worth the supervision fee charged. In such
a case the manufacturer guarantees and furnishes the
owner a maintenance bond, co-executed by himself
and an approved surety company, that the work will
he water-tight.

Membrane System. When the problem of water-
proofing is very serious, I generally turn (rightly or
wrongly) to the use of a membrane system of water-
proofing consisting of alternate layers of hot asphalt
and cotton saturated with asphalt, though other sat-
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isfactory systems of membrane waterproofing use
rag felt, ashestos felt and burlap for the reinforcing
agent, and asphalt or pitch of various consistencies
and grades for the waterproofing element. The
best of waterproofing can be analyzed as 25 per cent
materials and 75 per cent labor. A good waterproofer
can produce better work with poor materials than
a poor waterproofer can with the best of materials.
My belief is that the best assurance for successful
membrane waterproofing is the requirement that it
shall be done by a specializing waterproofing con-
tractor. Another requirement to assure success is to
specify the materials of a high grade company which
will follow through and look after the work in a
general way so as to make it successful. Membrane
waterproofing should be guaranteed directly to the
owner by the waterproofer, which guarantee should
be backed by a maintenance bond for about five years
and co-executed by the waterproofer.

Pulverized Iron Systems of Waterproofing. This
system is sometimes used when it is questionable
whether a waterproofing system is necessary or not,
because it is the only system which I will use that
can be logically applied to the interior of the foun-
dation walls. For this reason, when in doubt,
a separate price is requested on work of this type
with the reservation that the right to accept the bid
will run for the life of the contract. This will allow
the saving of the cost of the waterproofing in the
event that it should develop that no waterproofing is
required. I have found this an excellent method
when in doubt, and have frequently saved the entire
cost of the waterproofing.

The method of waterproofing by this system is gen-
erally this: Finely ground pulverized pure iron com-
bined with chemicals is mixed with water and
brushed into the pores of the masonry, applications
being made until the desired oxidation results, after
which a heavy slush coat of the compound, sand and
cement is applied, and finally a neat cement wash
is brushed over the waterproofing. The pulverized
iron is oxidized by means of a chemical corroding
agent and water. The result is a plating of corroded
iron over the walls and hottom, of sufficient strength
to withstand any hydrostatic pressure the structure is
capable of withstanding. One of the dangers of this
system is that the waterproofer must estimate the
amount of application that may be necessary to with-
stand the most severe conditions, which generally
occur during the spring thaws. The advantage of
this system is that this work is being done at the
present time by experienced waterproofers. This
work should be guaranteed and bonded as suggested
for the membrane system.

Dampproofing Exterior Walls. Here is a quotation
from circular of The Bureau of Standards No. 151,
being the report of The Bureau of Standards Plas-
tering Conference: “There are certain localities in
the United States where the climate is uniformly hot
and dry. (In the preceding sentence particular em-
phasis is to be placed on the word and.) With the
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exception of in such localities, it is recommended that
all exterior masonry walls be furred.” This quotation
is preceded by an authoritative and complete analysis
of all the conditions of the problem, which warrants
the conclusion reached. Poor workmanship and ma-
terials are responsible for most of the troubles
encountered with water soaking through exterior
walls. The present styles of architectural design
have a bearing on the question, due to the lack of
sill courses, water tables and cornice protection.
Dampproofed exterior walls can be obtained if
these precautions are taken:—Always fur plastered
exterior walls. Never use thin back-up tile, clay or
concrete. In severe cases parge the back of the ex-
terior wall with waterproofed cement mortar before
furring,

In connection with furred walls, the cheaper build-
ing can be furred with 1 x 2Z-inch spruce spaced 12
inches on centers and covered with metal lath and
plaster. Wood furring should not be used for the
better class of buildings or for buildings at the sea-
shore where considerable dampness occurs. In these
cases the inside of the exterior walls should be coated
with an asphalt compound and then furred with split
furring tile; the asphalt should continue out on the
floors, ceilings and walls for a distance of about
3 feet. When the conditions are severe, such as at
the seashore, it is desirable to parge the inside of the
wall with a coat of 1:2 waterproofed cement mortar
before the asphalt compound and furring are applied.
The parging should continue out on the rough con-
crete floor slab and around the windows and out on
the ceiling a distance of about 3 feet. Due to the fact
that all face bricks are or should be laid up from out-
side scaffolds, and that face bricks are selected and
laid for architectural effect, it is impractical to
thoroughly slush the bed or cross joints of face
brick. The mortar is deposited around the edges of
the brick with the point of a trowel and the brick
bedded, the mortar extending back from the face of
brick about 174 inches. When tile backing is used
it is practically impossible to thoroughly slush and
fill the joint between the face brick and the back-up
tile, with the result that the water enters through
the brick joints and soon filters and percolates
through the joints of back-up tile, and in some cases
builds up a pressure so as to force itself through the
asphalt coating, window sills, floor slab, etc.

Roofs. Considering the lack of maintenance it
generally receives, a good roof is of the utmost im-
portance. For flat roof surfaces of large areas, the
choice falls between a pitch slag and felt, or an
asphalt and felt roof. Both types give excellent
service if care is used in the selection of material
and of the sub-contractor using it. On school roofs
there are usually ventilators, skylights and scuttles.
The composition is laid immediately after the roof
slab has been cast. There results a considerable
amount of traffic over the roof before the workmen
are through. This damages the roof to a consider-
able extent and in a way that it is difficult to estimate.

THE ARCHITECTURAL FORUM

479

An improvement over the ordinary method of lay-
ing composition roofs is to apply the first three plies
and then have the mechanics leave the work. When
the parapet walls are completed, copings set, venti-
lators applied and all of the other work on the roof
is completed, the roofer returns and repairs the
damage to the base coats, and applies the final plies
of the composition roofing. All flashings for a
school roof should be of the most durable materials
obtainable. The parapet walls should be flashed
their full height. The best method of flashing a par-
apet wall is to use a lead cap flashing, as it seats
well on a masonry wall. This cap flashing should
be installed under the coping to form a drip on the
outside, and should be continued through the wall
and down the inside approximately 6 inches, with a
1%4-inch lap. The base flashings should be of copper
and locked to the lead cap flashing. An examination
of parapet walls in a considerable number of schools
discloses the mecessity of thoroughly flashing the
entire back of the parapet wall and indicates that
all parapet walls should be 12 inches thick.

Stair Halls. Stair halls receive a tremendous
amount of traffic and abuse. The reason is that the
classes are constantly changing. This traffic is of
the most destructive nature, and the materials should
be selected to withstand it. The stairs are often of
steel, strong enough to support a live load of 150
pounds a square foot. A balustrade is often pro-
vided about 5 feet high to prevent the pupils from
pushing one another over the rail. Among the best
stair treads are slate, soapstone, bluestone, terrazzo
or cast iron with an abrasive element non-slip tile
etc. Bluestone, which is extremely hard, comes
about 2 inches thick, and wears non-slip. The plat-
forms should be of the same materials as the treads.
The walls of the stair halls should be wainscoted to
a height of 5 feet or more with a material that will
stand abuse and pencil marks. The best materials
for this purpose seem to be glazed brick or salt
glazed brick. The walls above the wainscot are
generally plastered. A light colored impervious
brick may be used above the glazed brick wainscot.

Corridors. School corridors receive the same
traffic as the stair halls and should have materials
to withstand the resulting wear. As noise is a dis-
turbing element in the corridors, every effort should
be made to minimize it. The materials most used
for floors to accomplish this are either cork tile,
linoleum tile, linoleum, rubber tile or mastic floors.
Much might be said about each. Considering price,
appearance, durability and value received, I consider
plain brown battleship linoleum the best material for
school corridors, providing it is properly laid and
maintained. Terrazzo has been used with consider-
able success for corridor floors, but it is not very
quiet. Terrazzo should be made non-slip by the
addition of an aggregate which is sprinkled over the
surface, displacing about 40 per cent of the marble
chips. Mastic tile, cork tile and rubber tile have
been used with varied degrees of success. Rubber
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tile, linoleum and linoleum tile are secured to the
floor with the same kind of cement. Moisture at:
tacks the cement used in laying these floors. For
this reason these materials should not be used where
the floor foundations are on earth, despite the fact
that the basement may be waterproof. In these cases
terrazzo or mastic floors have proved successful.
The walls in corridors should withstand abuse, and
the materials selected are generally those used for
the stair halls. In cases where the appearance of a
brick wall is objected to, a colored ornamental archi-
tectural terra cotta cap may be used above the brick
wainscot to produce a pleasing effect.

Classrooms. Wood is often considered the best
material for classroom floors, considering ease, un-
derfoot quiet and ability to secure desks. The choice
seems to lie between yellow pine and maple. Yellow
pine should at least be specified as dense heart rift
“B and better” grade. No inferior grade should be
used, for the reason that the mopping of a yellow
pine floor wears at the sap streaks and causes the
floor to splinter at the edges. This is particularly
true for sap rift flooring. The advantage of pine
flooring is that it can be solidly nailed, lays perfectly
straight and true, does not warp or twist to any
appreciable extent, and comes in long lengths. Maple
flooring should be graded as No. 1, formerly known
as “clear” grade. This flooring comes in standard
lengths of even feet, and when it is used the sleepers
should be spaced not more than 12 inches on centers
so that a bearing can be had on at least two surfaces.
It is always preferable, where funds permit, to use
under-flooring where maple floors are used. The
wood floors should be finished with a sanding ma-
chine run diagonally across the floor to prevent
cupping, and to assure perfectly level surfaces. The
floors should then be treated with an oil or a floor
preparation which holds paraffin in suspension.
Walls and ceilings of the classrooms should be
plastered. The lower portion of the classroom walls
to the height of the chalk rail is often covered with
a heavy woven canvas to prevent the children from
damaging the plastered wall. Wood makes the best
classroom trim. Oak, chestnut and yellow pine have
been used with considerable success. The pupils’
desks and seats are wood, teachers’ desks and chairs
are wood, cabinets as a rule are wood, and it is al-
ways well to recall the wood treatment in the black-
board trim, door and window trim. There are many
composition blackboards, some of which seem to
have merit. Natural slate is an old standby and has
been used with much success, and is usually my
preference, although there are some cases where
water turns the slate to a gray color very quickly.
Cork bulletin boards are generally installed in con-
nection with blackboards, and in a good many cases
a cork strip is placed over blackboards so that stand-
ard size illustration sheets can be installed for ex-
hibition or decorative purposes.

Classroom windows can be made in a variety of
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types and sizes, but preference seems to be for
double-hung wood windows and certain patented
windows. Windows should be shaded at the center
with the shades drawing up and down so that light
can be had at the far side of the classroom, which
would not occur if the shades were pulled from the
top down 1n all cases.

Toilets. Floors in toilet rooms are generally of
either tile or terrazzo. Terrazzo is the cheaper of
the two, but is not as sanitary as ceramic tile. The
wainscots are usually either tile-glazed brick, glass
or Keene cement. Tile is the material most widely
used, although structural glass in ashlar form is
growing in popularity due to the new methods of,
economy in the production of structural glass. Toilet
partitions are generally wood, slate, soapstone, metal
or marble. Wood should not be used, except where
economy is of the utmost importance, as it is prac-
tically impossible to keep the doors in place. The
pupils swing on them and soon tear them off the
butts. Slate and soapstone, while very sanitary, do
not make a very desirable impression, due to the
fact that they are oiled during the vacation period
and become black and greasy in color. The doors
of the compartments are often of wood, and it is so
difficult to keep the doors on these partitions that
some school boards omit the doors entirely. Marble,
while desirable, is rarely used owing to its cost, al-
though in normal school buildings of the better class
its use is legitimate. The most practical partition
in my opinion seems to be the standard steel parti-
tion with metal doors, such as is used in the better
class of factory buildings. These partitions stand
abuse, and it is rare to find a door off the hinges.

Gymnasiums. Gymnasiums should have double
floors. The finished floor should be 114 inches clear
grade maple with all lengths under 4 feet culled out
and not used. The double floor allows for the in-
sertion of the flush sockets which are required for
gymnasium apparatus. The walls of the gymnasium
should usually be buff brick, with a salt glazed brick
wainscot about 8 feet high and laid with tight joints.
Windows consisting of large banks of pivoted sash
operated by sash-operating devices, with the interior
protected by a wire guard, flush with the brick wall,
make an ideal arrangement. A base of 3g-inch steel
plate about 6 inches high is generally installed around
the walls and grouted solidly with Portland cement.
This base prevents the gouging out of the brickwork
by forcibly shoving the horses, parallel bars and
other apparatus against the wall. The ceiling should
be of Keene cement and the lighting fixtures should
he recessed flush.. Where clocks and bells are re-

quired, a recess should be provided for them, and -

they should be flush with the wall and covered with
a wire guard. Pipe hangers with clamps should be
installed in the ceiling, so that pipe beams can be
installed by the gymmasium equipment contractor.
If these pipe hangers are of more than 1 foot in
length, they should be braced against side swaying.
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in/its removable
strainer cup

This Kohler Efficiency Sink (No. K-1150) is one of a complete line of new models,
providing various combinations and ranging in length from 36 to 78 inches

A three-well Kohler Efficiency Sink —the very latest

Look twice at this good-looking
sink. Notice that it isreally three
sinks—with three sink compart-
ments instead of one! Dishes are
washed in the central sink and
rinsed on the right—a sequence
of efficient operations. The
laundry tub on the left does the
everyday washing of lingerie, chil-
dren’s clothing, handkerchiefs—
filling a genuine modern need.
One of the remarkable points

about this remarkable sink is that
it is only one of a complete line
of new Kohler Efficiency Sinks,
all of which embody in varying
combinations new features such
as are shown above. For in-
stance, all have the new Duo
strainer drain and hold water
like a wash basin. Allare 8inches
deep, with 8inch backs. All may
be had with Kohler fittings in
nickel or chromium plate; with

rinsing hose; with receptacles
underneath, one for cleaning ma-
terials and one for refuse. And
all are made in six Kohler Colors
in addition to white, and may
be had in Kohler Flint-gloss acid-
resisting enamel.

The illustrations below show
other Efficiency models. Let us
send you our folder describing
these and other patterns in this
important line.

No. K-1240. Two deep Duostrainer No. K-1275. The deep Duostrainer sink, twin drain-
receptacle  boa

sinks. Refuse containerand

for cleaning material mounted on

swinging arms benea

KOHLER CO., Founded 1873, KOHLER, WIS. - Shipping Point, Sheboygan, Wis. «

, rinsing hose, and other features combine to
make this one of the finest sinks for medium and
large kitchens

No. K-1160, A laundry tub at the
right; a deep Duostrainer regular sink
at the left. Ideal for small homes and

apartments

Branches in Principal Cities

KOHLERoF KOHLER

Plumbing Fixtures
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ATENTED

NUMBER TEN seat action water closet combination
for schools, factories, comfort stations, and wherever
a durable positive acting closet is desired.

The water closets in a school building
usually receive more use and abuse than
any other fixtures.

We believe VQGEL NUMBER TEN to be
the strongest and most durable water
closet outfit ever made.

241

The tank is practically indestructible
as is also the flush pipe. The valve is
constructed heavily throughout of good
quality material and attached to the
bowl by a very strong connection. The
closet seat is of a durable make and the
bowl is of. vitreous china. Operating
lever and the flange it operates against
are of heavy bronze, which will give
years of service with little wear. The
closet seat brace is stronger than any
we have heretofore made.

L.
%
:'.{."
g
g

A sample valve was tested 150,000 oper-
ations without any appreciable wear.

All water drains out of the flush valve
body so that in places such as school
buildings where the fires may be banked
over the week-end, valves will not be
damaged by frost.

The tank may be concealed
back of the wall if so desired
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The simplicity of the VQGEL NUMBER
TEN flush valve will appeal to anyone
of a mechanical turn of mind.

When the closet seat is depressed the supply
valve packing is drawn down from the top
supply valve seat, and the flush valve packing
is brought into contact with the flush valve
seat, allowing water to enter the tank through
the flush pipe. Upon the pressure of water
and air in tank becoming equalized with the
service pressure, no more water enters the
- fixture. This water is held in readiness for the
release of the seat.

When the seat is released the rod which
carries both supply and flush valve packings
is forced upward, closing the water supply at
the inverted supply valve seat in the swivel
at the top. The flush valve, by the same
movement, is opened and a strong flush of
water from tank to bowl ensues.

By depressing the closet seat the supply coup-
ling at top may be easily removed. Then by
raising the closet seat to upright position the
valve stem carrying both supply and flush
valve packings may be easily lifted out.

The flush valve closes with the water pressure
insuring easy closing.

This outfit eliminates waste of water.

VOGEL NUMBER TEN Closet Roughs: wall to

center of waste outlet, 16 in. Can rough-in,
12% in. by offsetting flush pipe.

JOSEPH A. VOGEL CO.

Wilmington, Delaware St. Louis, Missouri
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HYGIENIC

In the improved St-weL-cLo both
bowl and seat are correctly de-
signed to encourage the natural
position of the body which aids
organs and muscles to function
thoroughly and naturally.

SANITARY
The decided dip in the rim ele-

vates the front and the rear of
the bowl opening and minimizes
the possibility of soiling.

QUIET

The tank is equipped with fit-
tings that are made especially to
assist in quiet operation.

THOROUGH

size passageway quickly and
positively passes to the sewer
anything that is desirable to dis-
pose of through a water closet.

GOOD-LOOKING

Glistening white vitreous china
tank and bowl and graceful
curves and dips make Sr-wEeL-cLo
a distinctive fixture.

DURABLE

Each and every part is of the
most durable construction to
insure a permanent installation
that will not require the replace-
ment of parts.

COMFORTABLE

The exceeding comfort of the
St-wEL-cLo saddle seat minimizes
the unhygienic tendency, espe-
cially noticeable in children, to
grudge sufficient time for proper
elimination.

Strong positive action and over- \'7

AND BUS
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Part Two
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The Trenton Potteries Company
Trenton, New Jersey, U. S. A.
Boston * New York + San Francisco * Philadelphia
Export Office: 115 Broad Street, New York City

~,

AN

YHE TRENTON P@TTE_I_THI'% C@PM
| = | I\




March, 1928 THE ARCHITECTURAL FORUM 155

UTILITY, TOO!

et 7
I

A Donald Douglass aquatint
study ofthe PENNSYLVANIA
POWER and LIGHT CO.
BUILDING, Allentown, Pa,
#* & *

Architects, Helmle & Corbett,
New York, N. Y.; Heating
Contractors, Ridgds-Distler,
Baltimore, Md.; Plumbing
Contractors, John MacMillan,
New York, N. Y.; General Con~
tractors, Hegeman and Harris
Company, New York, N. Y,

i

BEAUTY and utility are happily blended in this new 23-story building,

erected for the Pennsylvania Power and Light Company at Allentown, Pa.
Care was exercised in choosing the equipment. Utility was the keynote;
“Jenkins throughout” was the logical choice for plumbing, heating, fire
protection and boiler room work.

Every Jenkins Valve is built for long utility, yet is of pleasing appearance —
in keeping with buildings of distinction. Among the Jenkins Valves installed
in the Pennsylvania Power and Light Building are the New Low Bonnet
Radiator Valves, designed to meet the need brought about by the modern
trend toward compactness in radiator equipment.

To make sure of Jenkins service, may we suggcst that specifications call for “Jenkins

Valves marked with the diamond and signature?

"l“ JENKINS BROS.
80 White Street, New York, N. Y, 133 North Seventh Street, Philadelphia, Pa.
524 Aclantic Avenue, Boston, Mass. 646 Washington Boulevard, Chicago, 11l
JENKINS BROS., Limited, Montreal, Canada; London,inglnnd

Fig. 853
Low Bonnet Angle
Radiator Valve,
male union

Always marked with the Diamond”

enkins Valves

SINCE 1864
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Artistic Beauty
Plus
Ingenuity

This beautiful “Twinpax” fix-
ture for toilet tissue is made in
tile, any color desired to har-
monize with bathroom. The
style shown above is embedded
in the wall, but a projecting style
is also furnished when desired.

It i1s ingenious, because two
packs are available. If one be-
comes exhausted the other is
there for use, thus preventing
inconvenience and annoyance.
The Twinpax tissue furnished
for it is of the highest grade.

Architects are invited to send to

us for blue prints and full details

NATIONAL PAPER PRODUCTS COMPANY
CARTHAGE, N. Y.

Architectural Service Division

Our A. I. A. filing catalog will be mailed on request

Part Two
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1'his toilet seat
will cost nothing
to maintain

IT wiLL never have to be replaced.
It will never require repairs. It is
guaranteed for the life of any building
in which it is installed.

By tests as well as by actual instal-
lations in hotels, industrial plants,
schools and ‘office buildings, Church
Sani-Black Seats have demonstrated
their permanency. For installations
where the hardest and most constant
usage is to be expected, they are gen-
erally known as the most satisfactory
toilet seats obtainable. They are the
only toilet seats that are guaranteed
without a time limit.

The core of the Sani-Black Seat is
formed by cross-grained layers of
wood and rubber, vulcanized into a
compact, solidly welded unit that will
never warp nor crack. The outside
covering is composed of a hard com-
position, vulcanized to the core under
heat pressure. It completely seals the
core. It has no joints—no breaks

of any kind in its lustrous, jet-black

surface. It cannot scratch, chip nor
wear off.

This same hard composition covers
the hinges on the all-black seats. They are
completely sanitary. They cannot tarnish,
rust nor become corroded. And they are
held in place by screws, which are tapped
through solid steel bars—molded into the
seat core.

Mail the coupon below for our illustrated,

Wilson Building, Neaw York City. Seat 21-C

100-page architects’ catalog describing our
full line of Sani-White and Sani-Black Seats !
Let us send you, also, a cross-section of the
Sani-Black Seat. We want you to convince
yourself of the permanent character of its
construction. Address C. F. Church
Manufacturing Co., Holyoke, Mass.

Churc,

sani-black

C. F. CHURCH MANUFACTURING CO.
Dept. 6-3, Holyoke, Mass.

Gentlemen: Kindly send me your architects' catalog, together with a
cross-section of your Sani-Black Seats,

eafs ——

LOOK FOR THIS NAME ON UNDER-SIDE OF SEAT City

State — - - = —
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THE beautiful Improved Madera

has a very long, soil-proof bowl |
and seat. Its great water area elim-
inates all dangerous dry surfaces;
its siphonic flushing is quiet, yet
powerful; all waste passes posi-
tively through its larger trapway.
These superiorities elevate all past
standards of hygiene.

THOMAS MADDOCK’S SONS CO.
Trenton, N. J.

MADDOCK

DUROCK

is exclusively a

MADDOCK {
Sk Product e

SINCE 1859 NO NAME HAS STOOD FOR HIGHER QUALITY
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Morgan Tissue Paper Company Division

Branch Offices Uni Branch Offices
nited States Envelope Co.
i Chicago, Ill., 222 W. Adams St.

New York, N. Y., 330 Broadway a
Boston, Mass., 157 Summer St. Springfield Massachusetts Philadelphia, Pa., Drexel Bldg.

No. 45

(5 iy o PP
F 3
e

No. 46

|
el

No. 48

No. 42%

A Toilet Paper Cabinet to Meet Every Situation
Well Made Toilet Paper Fixtures
High Grade Toilet Paper
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Part Two

WORLD’S LARGEST COOPERATIVE APARTMENT BUILDING

1475 TRANE
BELLOWS PACKLESS VALVES

These successful units were devel-
oped originally by Trane to stop dis-
astrous vacuum leaks. They are
truly “packless.” The bellows oper-
ates with an up-and-down move-
ment — no objectionable turning
movement to necessitate some form
of packing, whether called by that
name or otherwise. Absolutely leak-
proof —cannot stick—unaffected by
high pressures. Every unit guaran-
teed for five years. Thousands in
satisfactory oper-
ation the world
over, on the high-
est-grade heating
installations.

g e

100% TRANE EQUIPPED

The Touraine, Lake Shore Drive, Chicago (Hooper & Janusch, Architects)
stands out as a notable installation of Trane Heating Specialties with
Trane Vacuum Pump. Write The Trane Co., 220 Cameron Ave., La Crosse,
Wisconsin, for Bulletins 14 and 20, completely describing this equipment,

TRANE 4-MOTOR
VACUUM PUMP

At the heart of the vacuum heating
system is this dependable Trane
equipment. Simple—flexible —eco-
nomical to install—Trane Vacuum
Pumps have long been regarded
with respect by the heating world.
Constant improvement keeps them
in the very forefront of progress.

H B AT
CABINETS

TRANE

CONCEALED
HEATERS

This installation also includes
7o Trane Hear Cabinets,
“Successors to the Radiator.”

1495 TRANE
BELLOWS RADIATOR TRAPS

Trane Bellows Traps, which com-
bine exceptional reliability with two
distinctive Trane developments —
balanced pressure and the signal
feature — complete this 100% Trane
installation.

Trane is the only manufacturer of-
fering both high-grade pumps and
heating specialties built in the same
factory and designed to operate to-
gether—the only manufacturer as-
suming undivided
responsibility for
the operating suc-
cess of vacuum
heating systems.

 PUMPS AND HEATING SPECIALTIES
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ONCRETE—Bond Surfaced with Con-Tex

on walls, ceilings, floors and columns—affords
a sure and certain method and means of applying
cork to concrete.

Where cork is used to line the forms before
pouring concrete and has concrete cast against it,
the juices of the concrete deteriorate the cork as
well as the bond.

The Con-Tex method of producing Bond Sur-
faces on Concrete is without an equal for all
purposes, and furthermore, dead air cell spaces, due
to the Con-Tex surface behind the cork, give double
insulating efficiency.

Write for information as to your
construction needs.

THE CLEAN-STONE BOND SURFACE PRODUCED
BY CON-TEX

CONCRETE SURFACE CORPORATION

NEW YORK, N. Y.

C.Johnson, in U. §. A. and Abroed
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Chicago,

Part Two

At the left of
the page from
<2 top to bottom
\ is The State

? Bank of Chi-

/ cago. the Mor-

ton  Bulding,
and the Pitls-
field  Buwilding,
all of Chicago,
and all designed
by Graham. An-
derson, Probst,
and White. All
equipped with
Youngstown -
Buckeye Con-
duit by A. S§.
Schuhman Elec-
trical Co. of

Chicago

Ar the right is
the Banhkers
Building of Chi-
cago destgned by
D. H. Burnham
& Co, and
equipped with
Youngstown-
Buckeye Con-
dutt by J. Liv-
ingston & Co.
of Chicago.

for Instance—

N Chicago alone, Youngstown-Buckeye Conduit is honored

by installation in more stately and beautiful structures than
exist in some of the larger cities of our country. The four
shown here are among the most recently erected in Chicago’s
downtown district and are typical of the type of building, where
architect and electragist alike, always can agree, that it pays to
use the conduit that is “built up to a standard and not down to

a price.”

That means ‘“Youngstown-Buckeye” without fail.

The Youngstown Sheet & Tube Co.

ATLANTA—Healy Bldg.
B%STON—Chamber of Commerce

1dg.

BUFFALO—Liberty Bank Bldg.
CHICAGO—Conway Bldg.
CINCINNATI—Union Trust Bldg.
CLEVELAND—Union Trust Bldg.
DALLAS—Magnolia Bldg.
DENVER—Continental Oil Bldg.
DETROIT—First National Bank

ldg.

K%NSAS CITY, MO.—Commerce

ldg.

Youngstown, Ohio

DISTRICT SALES OFFICES

MINNEAPOLIS—Andrus Bldg.

NEW ORLEANS—Hibernia Bank
Bldg.

NEW YORK—30 Church St.,
Hudson Terminal Bldg.
PP}ISIlI&.ADELPHIA—Fmak]in Trust

PITTSBURGH—Oliver Bldg.

SAN FRANCISCO—S8haron Bldg.
SEATTLE—Central Bldg.

ST. LOUIS—Mo. State Life Bldg.
YOUNGSTOWN—Stambaugh Bldg.

LONDON REPRESENTATIVE—The Youngstown Steel Products Co.,
Dashwood House, Old Broad Street, London, E. C., England

Y oungstown-
Buckeye
Conduit
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TAYLOR ALLDERDICE HIGH SCHOOL
Architecr: Rol
General ConTract
Hearing Conr
Peromdingy Comrnecrors

=

VBuilding the High School
W /for Generafions fo come/

Recent years have brought a marked improvement in our grade and high
school buildings. In the march of progress in buildings generally, the high
school has undergone practically a complete change in both architectural
design and interior plan.

From the modest “school house” of yesterday has come the “‘institution”
of today. Beautiful in outward appearance—efficiently. planned within—
the modern school building reflects the trend of modern thought in meeting
today's needs and anticipating tomorrow's requirements.

In keeping with architectural achievement, engineering skill has been
diligently applied—the hand of genius is seen in the specifications for
various materials used. Behind the walls and beneath the floors is one of
the most important of these materials—a vast net work of pipe lines. There
could be no substitute for quality here. Efficient service and long life were
factors carefully considered and only pipe which bore unmistakably a
reputation for proven quality received consideration.

It is significant that in many of America’s modern school buildings
“NATIONAL" Pipe has been generously used.

The Taylor Allderdice High School in Pittsburgh illustrated above is one of the many
schools throughout the country in which "NATIONAL" Pipe has been installed.

NATIONAL TUBE COMPANY
Frick Building, Pittshurgh, Pa.
DISTRICT SALES OFFICES IN THE LARGER CITIES

ATION
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Park Lane Villa Apartments
Cleveland, Ohio
Reynold H. Hinsdale, Architect
National Cornice & Ceiling Company
ws  Sheet Metal Contractors |

How Architect Hinsdale
Provided for Rust-Fire*

HEN Architect Reynold Hinsdale designed
the Park Lane Villa Apartments he real-
ized that rust-fire was one of his biggest problems.
So he chose ARMCO Ingot Iron, for cornices as
well as for the heating and ventilating system.

Thus, he assured his clients little or no replace-
ment expenditures throughout the probable life
of the building.

Perhaps you have in mind an assignment that
needs better-than-average sheet metal equip-
ment . . . at reasonable cost. Just the time, then,
to call in one of our district consultants—experts
in architectural applications of sheet metal. Get
in touch with the office nearest you for this
service. No charge nor obligation.

The American Rolling Mill Company
Executive Offices, Middletown, Ohio
Export: The ARMCO International Corporation
Cable Address—ARMCO, Middletown (O.)

Chicago Detroit New York
District Offices: Cincinnati Philadelphia San Francisco
Cleveland Pittsburgh St. Louis

A R M * Here RUST-FIRE is retarded. The only
difference between rusting and burning is

time—both are oxidation, You can feel and see

IN G OT IR ON the fire produced by rapid burning, Bul when

RESISTS RUST  Coaaine ™




PALMER ROGERS
101 PARK AVENUE
NEW YORK CITY

v

October,
Twenty-nine,
Nineteen-twenty-seven.

The Duriron Company, Inc.
Deyton, Ohio.

Gentlemen:

After my consulting engineer and I
had investigated the different materials
available for acid waste lines we decided to
specify Duriron for this purpose.

By using Duriron we have been able
to locate laboratories in any part of the
building, conceal the piping in the floors
and walls where necessery and have hed no
trouble sbout the replacement of piping.

The initlel cost of Duriron may be

more but, "The recollection of quality re-
mains long after the price has been forgotte

Yours very truly,

Architect.

oy

Mk
V4

165
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Pure Clean..

Hot Water for

Negligible Cost

Catalog showing dia-
grams of 14 standard
installations sent on
request.

AKE the one necessary fire of

the heating boiler serve two
purposes—to also heat water for
domestic use.

OT a drop of the warmed water

can touch iron, since it flows
continuously thru the copper coil
and patented ground-joint brass
connections. The use of trouble-
some gaskets is thus eliminated.
Specify the genuine Excelso Heater
by name.

Excelso Products Corporation

PIVISION OF AMERICAN RADIATOR COMPANY

69 Clyde Ave. Buffalo, N. Y.

Sold and Installed by All Plumbers
and Steamfirters

EXCELSQ

WATER HEATERS

Sizes to Heat Water for One Family or One Hundred Families

Part Two

Would You Do This?

The outer edge of the spiral bead on the shell of a
pile which holds reinfercements forces a hole larger
than the pile itself as it is drivem into the ground.

A pile thus placed is about as firm as a screw ham-
mered into wood. What's the answer?

Build on piles that permit no chance for trouble—
specify The MacArthur Method.

A Special Pile for Every Condition

M. ARTHUR
CONCRETE PILE
CORPORATION:

15 Beekman St. New York

Real Sea Surf
for Inland Estate
or Country Club

Architects planning country clubs or
estates, can now offer their clients some-
thing entirely new and worth while.

Real sea surf, waves and
spray, just like the sea-
shore, of salt or fresh
water. Indoors or out.

Simple, easily and econ-
omically operated. De-
signed by nationally known
engineers. Time-tested.

Complete details, estimates furnished on
request. Write to

OCEAN SURF POOL CO.
1221 HEALEY BLDG.  ATLANTA, GA.
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LUTHERAN HOSPITAL
LOS ANGELES, CAL,

J. C. AUSTIN
Architect

COKER & TAYLOR
Plumbing and Heating
Contractors

How Much Does
Genuine Wrought
Iron ‘?z])e Cost?

You can buy cheaper pipe—and you
can buy more expensive pipe.

It’s 2 matter of performance. Cohoes
Pipe is Genuine Wrought Iron and its
installation cost is greatly reduced ow-
ing to the soft metal which cuts down
the labor of threading and which also
insures leak proof joints.

Send for the Hand Book of Pipe Facts.

Contains much valuable information you
need in specifications and installing.

COHOES ROLLING MILL CO.

BRANCH OFFICES: PHILADELPHIA-CHICAGO LOS ANGELES-NEW YORK : CLEVELAND - MINNEAPOLIS - BOSTON - NORFOLK - FORT WORTH
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The Exact Length of Flush

for Every Make of closet
is assured with the

\

atrous
\_j

FLUSH VALVE

WATROUS
FLUSH
VALVE

HE Watrous flush

valve is the only de-
sign that makes proper
provision for adapting the
quantity of water con-
sumed to the needs of any
bowl with which it is used.
The result is maximum flushing efficiency and econ-
omy in water consumption.

A Simple Turn
of a Screw

By merely turning the

screw A (see sketch), the

valve is adjusted to the
requirements of the bowl.
It is not necessary to turn
off the water, or remove
any of the working parts
of the valve to make this
adjustment.

The adjustment, once
made, remains permanent.

Clogging Prevented

Every time the valve is flushed, the plunger (B) is
raised off its seat (C), leaving an opening through
which grains of sand, etc., can be washed out of the
port. No type of flush valve, without this or a
similar safeguard, is immune from obstruction.

No Regulation Required

The feature just described—control of the quantity
of water supplied to the bowl—should not be con- FF
fused with regulation for varying degrees of pressure.
The Watrous Valve requires no regulation, from high-
est pressure down to approximately 5 lbs.

Watrous fixtures are furnished with exposed parts
chromium plated, if desired. Write for details
PLUMBING DIVISION
Watrous Flush Valves—Duojet Closets—Self-Clos-

ingp Basin Cocks—Combination Lavatory Fixtures
—Pop-Up Wastes—Liquid Socap Fixtures—Etc.

Sold by leading plumbing jobbers throwghout the U. S.

Part Two

N.Y. SILICATE
BOOK SLATE CO.

20-24 VESEY STREET
NEW YORK CITY, N. Y.

Q

Manufacturers of

SILICATE BLACKBOARDS
ASBESTOS BLACKBOARDS
CLOTH BLACKBOARDS
STONE SLATE BLACKBOARDS
CORK BULLETIN BOARDS

SILICATE BOOK SLATES FOR
LEAD AND SLATE PENCIL USE

LIQUID BLACKBOARD SLATING
A\

WE HAVE SUPPLIED THE PUBLIC SCHOOLS OF
NEW YORK CITY, ALSO U. 8. GOVERNMENT WITH
OUR BLACKBOARDS, FOR THE PAST FIFTY YEARS

THE IMPERIAL BRASS MFG. CO.
1238 West Harrison Street Chicago

BRANCH SALES OFFICES

R. E. Cramsie, 404 Marquette Bldg., Detroit, Mich.
. T. Frey, 605 Swetland Bldg., Cleveland, Ohio
Derbyshire & Mack, Real Estate Trust Bldg., Philadelphia, Pa.
. E. Blair, Jr., care Coronado Hotel, St. Louis, Mo.
W, C. Shanley, 913 Holmes St., Kansas City, Mo.
Thos. J. O'Brien, 1812 Exchange Bldg., Memphis, Tenn.
T. A. 8. Hall, 318 8. 5th St.,, Louisville, Ky.

H. E. Darton, 506 Carondelet St., New Orleans, La.
Dillard-Lewis & Co., Construction Industries Bldg., Dallas, Tex.
R. J. Shank, 920 Grand Ave., Des Moines, Ia.

Rex W. illiams, 402 Scott Bldg., Salt Lake City, Utah
Wm. P. Horn Co., 58 Federal 5t., San_ Francisco, Cal.

L. C. Coombs, 1010 North Gardner St., Los Angeles, Cal.
Richard O’Brien, 524 22nd St., North, Seattle, Wash.

“Red Metal”
Solid Bronze

SASH CHAINS

Universally Used Because
of Quality and Strength

Our Sash Chains are also manufactured in
“Giant Metal” (Phosphor Bronze)
and Steel (Cold Rolled)

THE SMITH & EGGE MFG. COMPANY

BRIDGEPORT, CONN.
ORIGINATORS OF SASH CHAINS

See Page B-1797 Sweet’s Catalog and Page 177
Specification Manual of the American Architect.
Send for Catalog on Sash Chains.
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© Harris & Ewing

487,181 PEOPLE

The New Otis Micro-Drive Passenger Elevator
in the

Washington Monument

carried that number of sightseers up and down during 1927

169
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1 lGILLlS &GEOGHEGAN|
| | 544¥estBroadway, New York I
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The first G&G Hoist
installed 15 years ago |
in Public School No.
61, East 12th Street,
for the Board of Edu-
cation, New York City,
is still in daily service.
Satisfactory perform-
ance of G&G Ash Re-
moval Equipment has |
resulted in 163 instal-
lations in their schools,
and has made it stand-
ard equipment for all [
new buildings. |

|

Part Two

SEDGWICK
DUMB WAITERS
and ELEVATORS

For All Purposes

s

The Sedgwick Architects
Service Department is
maintained to assist you
in the proper selection
and the writing of speci-
fications for Hand Power
Elevator and Dumb
Waiter equipment

i New catalog sent on request.

© SEDGWICK
FUEL LIFT
SEDGWICK MACHINE WORKS
151 WEST 15TH STREET NEW YORK

Manufacturers of “The Invalid Elevator”

‘“ELECTRIC”
DUMBWAITERS

for SCHOOLS, HOSPITALS, etc.

Push button control electric motor
operated dumbwaiters provide the
quickest, safest and most efficient
way of handling the interfloor de-
livery of loads up to 500 lbs.

The “Electric” is safe, silent and
costs very little to operate. The
“Electric” is manufactured in a
number of sizes with any type of
push button control.

The “Electric” installed cost is sur-
prisingly low. It is sold installed
or F.0.B. factory. It can be installed
by local mechanies from the very
complete instructions and drawing
we supply.

Many “Electric” Dumbwaiters have
been installed in schools of various
cities.

Let us send you our catalogue

“8 1
.
DUMBWAITERS W DUMBWAITERS

ELECTRIC DUMBWAITERS INC.

BUFFALO, N.Y.
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Home Builders
have found that they

can well afford
Quartz-Lite

QUARTZ-LITE Glass is not an
expensive luxury. Its price is
only 50 cents a square foot.

Home owners have found that an in-
stallation of Quartz-LiTE Glass is a per-
manent investment in health—an invest-
ment that pays precious dividends in
health and happiness to the entire family.
Quartz-Lite Glass makes the house a
home for it “opens™ the windows to na-
ture’s own tonie, real sunlight.

Quarrz-Lire Glass is desirable for fine
residences because: (1) QuarTz-LiTE is
a beautifully clear health glass of high
quality and brilliant lustre. It will en-
hance the appearance of any building in

" A clear health-
glass at a
moderate price

which it is used. (2) QuarTz-LiTE Glass
transmits more of the sun’s ultra-violet
rays than any other clear glass used for
windows. (3) The remarkably low price
of Quartz-Lite Glass permits its use in
every window.

Leading architects and builders through-
out the United States are providing
better living conditions by specifying
Quartz-LiTE wherever human beings
live or work.

If you are interested in knowing more
about this unusual health glass, write us
direct. A post card will bring you a
Quartz-Lite Booklet and Specification
sheet. Write today.

gy ;
WL 2 e

The Ultra-Violet Ray Glass

AMERICAN WINDOW GLASS COMPANY

World’s Largest Producer and Pioneer Manufacturers of Machine-Made Window Glass
of the finest quality—"*The BEST Glass™

'PITTSBURGH, PA.
District Sales Offices in Principal Cities
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For Clearer Vision and Greater Beauty

LIBBEY -OWENS

Specify

LibbeyOwens

FLAT-DRAWN CLEAR SHEET GLASS

EBBEY-OWENS glass, drawn in
aflat, continuous sheet from
the molten state, is truly flat—

absolutely without
bow — uniform in
thickness, and has

a brilliant, beautiful
lustre.

These unusual supe-
riorities are inducing
architects and build-
ers everywhere to
specify LIBBEY-OW-
ENS flat-drawn clear
sheet glass for win-
dows for they know
these qualifications
mean clearer vision

and greater beauty.
Twice inspected and

Aided by a national

advertising campaign
in the Saturday Eve-
ning Post, a definite
demand is being cre-
ated for quality glass
—and likewise a defi-
nite prestige and pref-
erence for Libbey-
Owens flat-drawn
clear sheet glass for
windows.

6\9

twice graded to insure its meeting
our exacting standards, LIBBEY-
OWENS “A” quality glass is ideal

for all fine windows.

LIBBEY - OWENS “A”
qualityglassispacked
with water-marked
paper between the
lights to protect its
high lustre, and to
further identify this
superior glass, each
individual light bears
the LIBBEY-OWENS
label.

Specify LIBBEY-
OwENslabelled glass
for all fine windows
everywhere.

THE LIBBEY-OWENS SHEET GLASS COMPANY

FLAT-DRAWN CLEAR

TOLEDO, OHIO

SHEET GLASS

“Distributed Through Representative Glass Jobbers and Used by Sash and Door Manufacturers Everywbere

Part Two

FOR WINDOWS
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THE trade marks shown above identify products that have
won universal recognition as the standard for uniformity of
quality and protection. Years of experience in the manufac-
ture of building glass and constant laboratory tests are the
reason for Mississippi supremacy.

In 1899 the underwriters based their standard for wire
glass on the product of the Mississippi Glass Company. Since
then Mississippi has perfected many processes for the manufac-
ture of polished and figured wire-glass and figured sheet glass.

By a new process of manufacture, Mississippi products
have a plate-glass finish and a uniformity of quality not
found in any sub-standard product on the market.

For strength and beauty — for quality and efficiency —
specify “MISSISSIPPI”.

MISSISSIPPI GLASS COMPANY
MISSISSIPPI WIRE GLASS COMPANY

"d/ 220 Fifth Avenue New York
Ll SWM Chicago St. Louis

““IVIISSISSIPPI
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A new way to
add HEALTH VALUE
to DESIGN
with VITA GLASS!

T

Vita Glass panes . .

HE story of Vita Glass is interesting

...how it came into being through
demands of the architectural, medical and
scientific professions.

A new type of glass was wanted . . .
with all the qualities and advantages of
ordinary window glass . . . that would be
more than ordinary glass.

Then . . . this amazing glass was in-
vented. Every demand was complied with.

Vita Glass admits, in volume, the vital
health rays of sunlight. It brings out-of-
doors into homes and offices.

In addition, it gives more light. A
series of convincing tests in schools, hos-
pitals, and offices proved it of tremendous
benefit in curing disease, diminishing
sickness.

It brings health . .. increased efficiency.
Embodied in architectural designs, it
gives the designs additional value . . .
Read what it is.

What is Vita Glass?

Vita Glass is a highly efficient and inex-
pensive substitute for the probibitively
costly fused quartz, which is used in lab-
oratories. Vita Glass permits the passage,in
volume, of these vital ultra-violet rays that
canmnot pass through ordinary window glass.
These are the rays that tan the skin—

_.4\,\_\‘_

. admit health-giving
ultra-violet rays of sunlight . . . increase
utility . . . give more light . . . supplement
service you already offer with your design

build up resistance to sickness and dis-
ease . . . the rays so effective in the pre-
vention of rickets, tuberculosis, colds,
grip and pneumonia.

The use of Vita Glass

Ever since its discovery by an eminent
British scientist, Vita Glass has been
under scientific observation. The Council
of Physical Therapy of the American
Medical Association has tested it and ap-
proved its use. Wherever ordinary win-
dow glass is used — wherever human
beings spend their daylight hours in-
doors, there Vita Glass becomes an im-
portant health factor.

You give extra service to your clients
by specifying Vita Glass, especially for
sun porches and nurseries, or glass-lit
factories. Thus, you contribute to longer
life and sounder health of families . . .
make workers more efficient and reduce
sickness among them.

Comes in four forms

Vita Glass, whether for replacement or
new construction, is cut, handled and in-
stalled exactly like ordinary glass. It
comes cut to specification in
four forms: Clear—for win-

The owners of the beantiful new San

Carlos Apartment Hotel at 150 E. 50th

Street, New York, were quick to grasp

the appwmi‘? offered gv Vita Glass.

They nstalled it throughout. Building

opened, as a result, 95% rented.
£ 4 L4 L 4

dows, sun-porches, or wherever clear full
vision is desired. Plazte—for use in la-ge
window spaces, show windows, where a
smooth, polished surface is desired.
Cathedral — for privacy — opaque. Sky-
lights, parts of sun-porches, upper panes
of windows, bathrooms, and rooms for
sunbath. Cathedral wire glass— for use
wherever building regulations require a
wire glass.

Each light of Vita Glass is carefully
identified for your protection and is guar-
anteed to be of the same high standard,
able to transmit, in volume sufficient for
all health purposes, the vital ultra-violet
daylight rays.

Mail coupon for full information

Perhaps you would like to receive full
information and data about Vita Glass.
If you will clip and mail the coupon, we
shall be glad to send you the facts. Address
Vitaglass Corporation, 50 East 42d Street,
New York City.

“ViTAa GLASS

Each pane of Vita Glass is suitably identified for your pro-
tection, and is guaranteed to be of the same high standard.

<X

-

Vitaglass Corporation, Dept. F-3,
50 E. 42d Streer, New York City.

Please send me the facts about
Vita Glass. This request obligates
me in no way, nor will a salesman
bother me.,

Name

Address -

City.

State
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NO BACK-TALK

Jor 20 years at least/

Y that we mean: A roof that ean

be forgotten—a roof so free from
trouble that the huildjng OWNer never
has to give it a thought!

When a Barrett Specification Roof
is laid, a Surety Bond is issued guar-
anteeing the building owner against
repair or maintenance expense for the
next twenty years*—until 1948,

And 20 years is not the whole story
—not by any means. Many American
business buildings of the 70°s, 80's
and 90’s are still protected by their
original roofs of Barrett Coal-tar Pitch
and Felt. And what is more, these old
roofs are in first-class condition after
30, 40 and even 50 years of service.

When a Barrett Specification. Roof
is laid all work must be done by an
experienced roofer who is approved
by The Barrett Company — a Barrett

Inspector supervising each step of
the job.

Directly after the roof is down the
Barrett Inspector makes the famous
“cut test.” And not until this test is
made does his O.K. release the Surety

Bond.

Two years after the roof is finished
the Barrett Inspector again checks up
—makes a thorough re-examination
of the roof.

Little wonder that Barrett Specifi-
cation Roofs give dependable service
many years after the 20-year guarantee
has expired.

*The Barrett Company also offers a
Specification Type “A” Roof which is
bonded for 10 years. This type of roof
is adaptable to a certain class of build-
ings. The same high-grade materials are
used, the only difference being in the
quantities applied.

175

Depend on the
Barrett Approved Roofer

Throughout the United States and
Canada a limited number of roof-
ing contractors have beenapproved

by Barrett to lay the Barrett Spec

ification Bonded Roof. These men
have earned a reputation for doing
efficient work —a name for absolute

dependability.

Good workmanship is a big part
of any good roof. Good workman-
ship isa certainty when youprovide
for a Barrett Specification Roof.

THE BARRETT COMPANY
40 Rector Street, New York City
IN CANADA:

The Barrett Company, Limited

5551 St. Hubert Street, Montreal, Quebec
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FOR THE MODERN SCHOOL BUILDING

Women’s West Residence Hall, University of Illinois

HORSE HEAD ZINC ROOFING

STANDING SEAM BATTEN SEAM
The lowest cost permanent metal roofing

Eliminates all expense for Upkeep and Repair

HE three governing factors in the selection of roofing material for schools — suitability,
permanence, and low cost —are prevalent in Horse Head Zinc Roofing. The Standing

Seam and Batten Seam types of construction are universally used because they are pleasing
&

in appearance, easy to apply, and weather-tight.
An ever increasing number of architects are

specifying Horse Head Zinc for such roofs. Horse R el s

: : ) i School, Oak Park, IlL.
Head Zinc has a splendid record for lasting quality, o Horse Ticad: S
. v M 1uty of the be
its natural weathered tone is an attractive slate Jrs suhich i eheathied

the close-up

color, and it does not stain light colored surfaces.
Repair and replacement are unnecessary where
Horse Head Zinc is used, for it cannot rust.

Send for the illustrated folder 328

The New Jersey Zinc Company

Established 1848 Products Distributed by

ewlerse The New Jersey Zinc Sales Company
Zl nC 7 160 Front Street, New York

Chicago Cleveland Pittsburgh San Francisco
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By the use of “GYP-
STEEL” Precast
Floors and Roofs the
Christopher Colum-
bus School at Bing-
hamton, N. Y., was
erected by The Mit-
chell  Construction
Co., Tiffany & Kaley,
Architects, at a total
cost including heating
and ventilating of
$.34 per cu. ft.

Note how “GYP-
STEEL” Slabs

supported from above

are

by a patented device
which is fireproofed
by the them-
selves as are also the

slabs

roof trusses and pur-
lins—saving the cost
of fire-proofing the in-
dividual steel mem-
bers, and affording a
flat ceiling ready for
brown coat of plaster.

THE ARCHITECTURAL FORUM 177
HOW CAN A MODERN SCHOOL

BUILDING BE CONSTRUCTED ABSO-
LUTELY FIREPROOF AT A MODER-
ATE COST? “GYPSTEEL” FIREPROOF
FLOOR AND ROOF CONSTRUCTION
OFFERS THE ONLY ANSWER TO THIS
PROBLEM.

Weighing less than half as much per square foot
as concrete, “GYPSTEEL” makes possible a
substantial saving in the total steel tonnage of
the building. As the slabs are factory made, de-
livered dry, and erected as rapidly as the steel
work can be set ahead of them, “GYPSTEEL"”
floors save many weeks in the time of complet-
ing the building.

Pre-cast Fireproof

ROOFS ‘FLOORS

No form work to be erected and then stripped.

No water used in installation—hence no time lost waiting for
floors to dry out before plastering.

No time lost due to freezing temperature.

“GYPSTEEL” Pre-cast floor construction is given the lowest
basis of rating by Fire Insurance Underwriters.

A.I.A. Bulletins 10B21 and 10B22 fully describe and illustrate
“GYPSTEEL” Pre-cast Floors and Roofs and contain com-
plete specifications and designing details.

SEND FOR COPIES TODAY.

Structural Gypsum Corporation

General Offices, Linden, N. J.

Newark, N. J. Pittsburgh, Pa.
New York, N. Y. Scranton, Pa.
Philadelphia, Pa. Syracuse, N. Y.

Boston, Mass.
Buffale, N. Y.
Cleveland, Ohio
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Vista Ho-m(: Apartments, one of America’s finest co-
operative apartment buildings. Location, 39th and
Stony Island, Chicago. Equipped throughout with
MecDougall Damanc Science Busli-In Kiichen Units.

Owner— Vista Homes Building Corporation. Architect—
Paul Frederick Oleson. Builder — Albert W. Szvayne

LBERT W. SWAYNE, the man who
pioneered the idea of modern co-
operative apartments, not only has creative
vision, but he is a shrewd judge of sound
investments.

And that is why Mr. Swayne used
McDougall Domestic Science Built-In
Kitchen Units throughout in Vista Homes
Apartments, one of the finest structures
of its kind in America.

McDougall Kitchen Units save floor

space, they are a big help in selling or renting,
and they assure lasting satisfaction. When
you specify McDougall you get the high-
est quality of materials and workmanship,
and you also have at your command the
practical co-operation of our Architectural
Service Bureau.

Write to the nearest office listed below
for definite information about how

McDougall Setvice can help you in de-

signing modern kitchens.

Equipped throughout with McDougall

Chicago New York
MeDougall Compan‘v. 180 N. Michigan M C D O U G A L L c O M p A N Y Built-in p,—oduct:wcof 190 W. 44th St.
Pustsburgh . Roch
Built-in Equipment Co., 614 Bessemer Bldg, ankfort, Indiana Teekorator, D{,,:fﬂcuglgg Bldg.
Indianapolis Boiliticoss
Neeves & Company, 9o6 Odd Fellow Bldg,

Milwaukee
E. A. Kuole, 312 Colby Abbot Bldg.
Spez'azlmg.rtoai Obio =
Buildin, ialties ., 4th Floor, Park
s Theater Bldg. “f

—

MéDougdall

DOMESTIC SCIENCE

Kitchen [Jnits

Brauns & Graham, 509 IN. Charles St.

Reading
Merrier Lbr, Yds., Inc., 4th & Spruce Sts.

Trenton, N. J.
Hart Engineering Co., 213 E. Hanover St.

BU LTI

[
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Typical refrigerator ecabi-
net installed at the Ritten-
house Plaza. Refrigeration
is effected by means of
the York circulating brine
system, the brine being
cooled by and pumped
from the central plant in
the basement of the build-
ing (see installation view
below). An arrangement
of this kind precludes
noisy operation, and the
introduction in the apart-
ment of all obnoxious and
dangerous chemicals.

Today. the dweller in the modern apart- The central plant refrigerating system as
ment building is able to obtain perfect York evolved by York is finding favor with many
refrigeration, twenty-four hours a day, and of the larger and more exclusive apartment
an indefinite quantity of pure ice, without enterprises.
any refrigeration machinery being located Write for a list of such installations and
closer than the basement of the building. complete data on the subject.

[
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Hughes High School, Cincinnati, Tietig & Lee,
Architects. Principal C. M, Merry says: “'The
Kernerator is a valuable asset to the lunch room.™

The Safe, Sanitary Way
Modern Schools Dispose
of Waste and Garbage

HE Kernerator, chimney-fed incinerator has solved
T the problem of waste disposal in many of the coun-
try's best known schools, academies and seminaries,
both large and small.

How effectively and economically it does its work is
evidenced by these testimonials — a few picked at ran-
dom from many.

In planning new schools — be sure that you include
Kernerator in the plans. At least investigate the advan-
tages and economies in having this long-wanted con-
venience in buildings where so many children and
young people are under one roof.

Here’s What Kernerator Assures:

1. Overcomes the chief cause of 75% school fires
through trash piles in the basement.

2. Banishes the trucking of waste paper and
sweepings to the basement.

3. Entirely does away with the expense of buy-
ing, cleaning, and replacing of garbage cans.

4. Provides for instant disposal of refuse from
cafe and cafeteria.

5. Makes it unnecessary for foulsmelling garbage
wagons to call for garbage.

6. Provides more sanitary surroundings, and great-
er health assurance.

7. Costs nothing to operate or maintain—requires
no fuel—an occasional match burns the waste
and air dried garbage.

Kernerator school models as low as $250 and the mason-
ry adds but little more when the regular chimney is
used. Send for our new illustrated school book which
gives valuable information on uses and installation of
Kernerator. You should have this data in your files.

KERNER INCINERATOR COMPANY
715 E. WATER STREET MILWAUKEE, WIS.

@

|
THE CHIMNEY~FED INCINERATOR |

\

N

| KERNERATOR
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High School, Leon-
ardo, N. J., de-
signed by Ernest
A. Arend, Ash-
bury Park, N. J.,
Architect. (Letter

reproduced above)

Simon Gratz
and Gillespie
High Schools,
Philadelphia.
Irwin T. Catherine,
Arch., Fred V., Alte-
mus, Chicf Engineer,
says, 'The Kernera-
tor is disposing of
garbage, rubbish,
shavings, etc., in a
very satisfactory

manner. " Frederick Douglass
High School, Bal-
timore, Md. Ow-
ens and Sisco,
Archts. H.G. Per-
ring, Supervising
Engineer. Princi-
pal M. A. Hawk-
ins says, “'Kerner-
ator is satisfactory
in every particu-

las.

Nathan Hale Grade
Senool, New Hav-
en, Conn., Brown
and Von Beren,
Archts. Miss Bes-
sic J. Rattelsdarf-
er, Principal, says,
“*The Kernerator
has proven satisfac-
tory in everyway.

Stillman Hall, Colgate University, Hamilton,
N. Y. Architect, W. B. Chambers, N. Y.
North Eastern Construction Co., Contrac-
tors. Supt. Jas. Ballatine says: “*Kernerator
is indispensable.™
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ST ERLING

Guaranteed
for the Life of the Building

” AL A. FILE No. 35-b.-12 N
FREE—TO ARCHITECTS

Prepared for you by our architects — ready for your files—
fifteen pages of plans, elevations, and detailed specifications for the
installation of this foremost Blackboard. (] Guaranteed for the life of the
building by a 46-year old institution. Hundreds of thousands of feet of Sterling are giving
Sterling performance daily, in better schools throughout America. ( Black
—and black all through. A finer writing surface, and a body that sea-
sons and improves with age. Warp and buckle proof—strictly
fireproof. Easy on eyes and nerves —and schoolboard
pocketbooks too. If you don’t know all about
Sterling Lifelong Blackboard send for
free sample and A. I. A. File
No. 35-b.-12. Address
Department
Z-3.
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R-U-V is keeping
the swimming
water pure in
the pools of:

U. 8. Naval Academy,
%ﬁﬁw pool), Annapolis,

University of Colorado,
Boulder, Colo. ,

Vassar College, 4
Pnuizhkeensle. N.Y. A

Catholic University, !
Washington, D.

4 Public School Pools,
Tulsa, Okla.

9 Public School Pools, §
Kansas City, Mo.
University of Chicago,

hicago, TIL b,
Culver Military Academy,
Culver, Indiana
Kansas City Achletic Club,
Kansas City, Mo.
United Israel Nurses’ Home,
48th Street, Brooklyn, N. Y.
Penn Athletic Club,
Philadelphia, Penn.
Union League Club,
hicago,

And Many Others

And the drinking
water supplies for:

Atchison, Topeka & Santa Fe
R. R., Albuguergue, N. M
Carnegie Steel Co.,
Pitts )urfh. Penn.
General Electric Co.,
Association Island, Sacketts
= Hurbur‘.vN. ¥. &G
rague, Warner 0y
pChicngo, 111
Goodyeur Tire & Rubber Co.,
Akron, Qhio
Goodrich Transit Co.,
Chicago, IlL
Miller l'go:el Co.,
Fort Des Moines, lowa
First National Bank Building,
Detroit, Mich.
General Motors, Remy Electric
Division, Anderson, Ind.

And Many Others

®
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\ \ The quartz mercury vapor

lamp that produces ultra violet
\ rays—the harmessed rays of
| the sun.

7
g

An Idea,’Stolfen from the Sun,
To Make Water Pure

People once thought a sick room could be sterilized only by
fumigating. Now they open the doors and windows and let
the sun do the job.

People once thought water could be sterilized only by
boiling, or dosing with chemicals. Now they can have pure
water by using just the disease-killing power of sunshine,
ultra violet rays—produced by the quartz mercury vapor
lamp shown above.

This lamp floods every drop of water that passes through the
R-U-V Sterilizer with intense ultra violet light. Every disease
germ is killed.

And when R-U-V is used with a special filter, it not only
kills germs but also removes all unpleasant chemical tastes
that may have been introduced by treatment plants.

R-U-V operation is as simple as turning on or off an electric

PURE 1.5 1 WATER

R.U.V Company.Inc. .m' James B. Clow & Sons
110 E. 42nd St. = =4 - e 1£:201-299 N. Talman Avenue

New York, N.Y. Ultra Violet Ray Water Sterilization Chicago, I11.
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More Than 4000 American Educational

H
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WE repeat—more than
4000 American Ed-
ucational Buildings are
equipped with Clow
Plumbing. And, in them
more than 105,000 Clow-
Madden Automatic Clos-

CLOWAUTOMATIC

Never, Never Forgets — Forty-eight Styles, Heights and Types to Meet Your Requirements

ets are on duty. There are
two reasons why—Clow-
Madden Automatics guard
health, and Clow-Madden
Automatics guard costs.

They flush automatically

after each occupation. Ev-
ery Clow-Madden Auto-
matic means a quarter-cen-
tury of toilet room hygiene.
Many Clow-Madden Au-
tomatics have served for 30
years—some for nearly 40.
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Buildings Equipped With Clow Plumbing
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Crosses on map show approximate 9 0,
location of educational buildings 2
equipped with Clow Plumbing. iy
Map by courtesy of Rand, McNal- . e
ly & Co.

HE Clow-Madden

Valve is simply built.
Having no complicated
parts to wear out or break,
it practically never needs
replacing. The Madden
Valve uses gallons less per

CLOWAUTOMATIC

flush. And it never, never
fails to flush.

All Clow school plumbing
is designed by engineers
who know the wear and
tear that school plumbing

must stand. That Clow
stands up is plainly illus-
trated by the fact that it
has been chosen for more
than 4000 American edu-
cational buildings.

JAMES B. CLOW & SONS :: :: :: 201-299 North Talman Avenue, Chicago
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Industrial Enterprise finds a new
guide in building Pkms

Dating time from the World War, we see a truly spec-
tacular advancement in industrial operating methods.

War measures and requirements gave American indus-
try new production ideas, and in many cases encouraged
manufacturers to throw off the yoke of precedent and
apply even greater American ingenuity.

Larger volume of production and greater quality, to
meet competition, gemands enterprising action, other-
wise the curve of production costs climbs fast and lowers
the margin of profit.

New methods are today keeping industry healthy and
growing. Spending money on manufacturing facilities
1s increasing manufacturing profits. The big idea is to

reduce what it costs to make and put the finished
product in transit.

Engineers and architects have directed their thinking in
keeping with modern production practices. They are
applying design ingenuity to building plans to aid
manufacturing economy.

By including built-in Standard Conveying Systems,
engineers and architects have made it possible to con-
dense material-handling operations thereby saving the
manufacturing floor space and lessening man-hours per
handling job.

Standard Conveyor Counselors have some very interest-
ing and instructive data on material-handling as experi-
enced by various large manufacturers.

NORTH SAINT PAUL, MINNESOTA

New York Office, 405 TLexington Avenue
Chicago Office, 549 West Washington Btreet
Philadelphia OMce, 28110 Market Street
Clevelund Office, 1108 Hippodrome Bullding
Buffalo Offiee, 008 Ellicott Square

Kansus City Office, 419 Muanufaciurers’ Exch, Bldg,
Milwaukes Office, 200 Graund Avenue

135 So. San Pedro St
Seattle Office, 221 Lumber Exchange
Charlotte Office, 201 Bullders Bldg.
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Selected List of Manufacturers’ Publications

FOR THE SERVICE OF ARCHITECTS, ENGINEERS, DECORATORS, AND CONTRACTORS

The publications listed in these columns are the most important of those issued by leading manufacturers identified with the
building industry. They may be had without charge, unless otherwise noted, by applying on vour business stationery to The
Architectural Forum, 383 Madison Ave., New York, or the manufacturer direct, in which case kindly mention this publication.

ACOUSTICS

R. Guastavino Co., 40 Court St., Boston
Akoustolith Plaster. Brochure, 6 pp.,
data on a wvaluable material.
U. 5. Gypsum Co., 205 W. Monroe St., Chicago, Ill.
A Scientific Solutmn of an Old Architectural Problem.
6 pp., 8% x 11 in. Describes Sabinite Acoustical Plaster.

ASH HOISTS——ELECI'R!C AND HAND POWER
& 535 West Broadway, New York, N. VY.
Gencml Catalog. 8% x 11 in. 20 pp. Fully illustrated. Contains
specifications in two forms (with manufacturers’ name and
without).. Detail ¥ in. scale for each telescopic model and
special material-handling section.
G. & G. Telescopic Hoist. Brochure, 24 pp., 8% x 11 ins. Illus-
trated. Electric and hand E’ower models, watertight sidewalk
doors; automatic opening, closing, and locking devices,

BASEMENT WINDOWS
Genfire Steel Company,
Architectural Details.
steel windows.
Truscon Steel Co., Youngstown, Ohio.
Truscon Copper-Steel Basement Windows. Booklet, 8 pp,
8% x 11 in. Dlustrated with installation details. Specifications
and construction details,

BATHROOM FITTINGS
A. P. W. Paper Albany,
Onliwon for Fine ulldmkl Polder. 8 pp. 3% x 6 in, Illus-
trated. Deals with mdet paper tmof metal and porcelain.
Architects’” File Card. : 1 i Filing card on
uilt for Ytas ]ob Bonl:let.

toilet i)a r and
8 %p 4% x 9% in. Illus-
trated, Paper Towel System and Cabinets,

A Towe
Cabinets and Fixtures. Booklet, 31 pp. 5} x 434 in. Illustrated.
Catalog and price list of fixtures and cabinets.

BRICK

a\merk:ulch Faﬁ Brick Association, 1751 Peoples Life Building,
icago,

Brickwork in Italy. 298 pages, size 734 x 1034 in., an attractive
and useful volume on the history and use of brick in Italy
from ancient to modern times, pmfucly illustrated with 69
line drawings, 300 h:m'-tonel and 20 colored plates with a
map of modern and Italy. Bound in linen, will
be sent postpaid upon renez of ssm. Half Moroceo, $7.00.

Industrial Buildings and ing. Bound Volume, 112 pp.
8% x 11 in. Profusely illustrated. Deals with the planning of
factories and employes’ housing in detail. Suggestions are

10 x 12% ins. Important

Folder

Youn?ltown. Ohm
Booklet, 62 pp., 8% x 11 ins. Details on

given for interior arrangements, including restaurants and rest’

Tlustrated.

rooms. Price $2
Brick; How to Build and Estimate.
lome. Tilus-
Skintled Brickwork. Brochure, 15 pp eém x 11 ins.
Tlustrated. $§1 per year, 10 cents a copy. For architects,
Truscon Steel Yi town, Ohio,
reinforeing steel, steel windows, metal lath, standard buildings,
CEMENT
The, Mankato, Minn.
of Carney Cement used for mortar.
adaptability of “Gunite,” a sand and uct, to con-
Louisville, Ky.
Kosmotar for Enduri
in. Tells why Koumortar should be used in cold weather.
Tlus-
trated. Data on a vaduable waterproof material,

Common Brick Mfrs. Assn. of America, 2134 Guarantee Title Bldg.,
Cleveland.
Brochure, 96 pp., 84 x 11
ins. Illustrated. Complete dzta on use of brick.
The Heart of the Hi 24 pp., 8% x 11 ins.
trated. Price 25 cents, Dealn with construction of fireplaces
and chimneys.
Tells how to secure interesting ects with common brick.
Building omy. Monthly magazine, 22 pp, 8% x 11 ins.
builders and contractors,
BUILDING, STEEL PRODUCTS FOR
Truscon Data Book. &ﬂlog 34 x 6 in. 128 pp. Illustrated.
Contains complete information with illustrations on Tuscon
concrete inserts, steel joists, pressed stamping and chem-
ical products.
Carney
What Twelve Men Said About Carney. Booklet. 8% x 11 ins,
Illustrated. Opinions of well known architects and builders
Cement Gun Company, Inc., Allentown, Pa,
Centte Bullatiys Shee’l * U i Whaicated.  Blakine o0
cement
struction work.
Kosmos Portland Cement Company,
Masonry, Polder, 34 x 6% in.
Data on stren h workmg “? Igmm
Kosmortar, the ulher l?ulder. 4 pp., 3;5:656
Co., New York, Boston and Philadelphia.
Dragon Super Cement. Bookl et, 20 pp., 8% x 11 inms.
Louisville Cement Co., 315 Guthrie St., Louisville,
BRIXMENT for Perfect Mortar Self-filing handbook 8% x 11
inches. Illustrated. Contains complete technical de-

6 p
scription o[ ER MENT for brick, tile and stone masonry,
specifications, dnta and tests.

CEMENT—Continued
Pennsylvania-Dixie Cement Corp’n., 131 FEast 46th St., New York.
Celluloid Computing Scale for Concrete and Lumber, 43¢ x 24
ins. Useful for securing accurate computations of aggregates
and cement; also for measuring lumber of different sizes.

CONCRETE BUILDING MATERIALS
Celite Products Co., 1320 South Hope St., Los Angeles.
Better Concrete; Engineering Service Bulletin X-325. Booklet,
16 pp., 8% x 11 ins. Illustrated. On use of Celite to secure
work:b:hty in concrete, to prevent segregation and to secure

water-tightness.
Economic Value of Adm:xtures. Booklet, 32 pp., 64 x 9% ins.

c{pnut of papers by é Pearson and Frank A, Hitcheock
before 1924 encnn oncrete Institute.
tion, 342 Madison Ave., New York.

Boud{n Surfaces on Conerctc Booklet, 12 pp., 8 x 11 in., illus-
trated. Deals with an important detail of building.
Dovetail Anchor Slot Co., 149 West Ohio St., Chicago.

Dovetail Masonry Anchoring System. Folder, 4 pp., 8% x 11 ins.

Illustrated. Data on a system of anchoring masonry to concrete,

National Building Units Cm'sporl&n. 1600 Arch St., Philadelphia.

Durability and Utility of Straub Cinder Building Blocks. ro-

chure, 14 pp,, 8 x 11 ins, Report on this material by Pittsburgh
Testing Laboratories.

Sound Absorption of Cinder Concrete Building Units. Booklet.
8 pp., 8 x 11 ins. Illustrated. Results of tests of absorption
and transmission of sound through Straub building blocks.

Philadelphia. Cinder Concrete Building Units. Brochure, 36
84 x 101% ins. Illustrated. Full data on an important building
mntena

Portland Cement , Louisville, Ky.
Ha h Early Strength Concrete, Using Standard Kosmos Portland
ment. Folder, 1 p., 8% x 11 in. Complete data on securing
high strength concrete in short time.

CONCRETE COLORINGS
The Master Builders Co., 7016 Fuclid Ave., Cleveland.
Color Mix, Colored Hardened Concrete Floors (Integral).
(éhure 16 pp. 84 x 11 in. Illustrated. Data on coloring for
00rs.
Dychrome, Concrete Surface Hardener in Colors. Folder.
8 x 11 in. Illustrated. Data on a new treatment.

Bro-
4 pp.

CONSTRUCTION, FIREPROOF
Master Builders Co., Cleveland, Ohio.
Color Mix, Booklet, 18 J.tp 8% x 11 ins,
data on concrete hardener,
permanent colors.
National Fire Proo 250 Federal St., Pittsburgh, Pa.
Standard Fire Proo ulletin 171. 8% x 11 in. 32 pp. Illus-
trated. A treatise on fireproof floor construction.
Northwestern Expended Metal Co., 1234 Old Colony Building,
Chicago, IIL
8% x 1034 in.

Illustrated. Valuahle
waterproofer and dustproofer in

Northwestern Expanded Metal Products. Booklet.
16 pp. Fully illustrated, and describes different products of
this company, such as Kno-burn metal lath, 20th Century
Corrugated. i’iaawr Sava and Longspan lath channels, etc.

A. I. A. Sample Book. Bound volume, 8% x 11 ins., contains
actual samples of several materials and complete data regard-
ing their use.

DAMPPROOFING

Carey Co., Lockland, Cincinnati, Ohio.

Architects’ Spcﬂﬁcanons for Carey Bmlt Up Roofing. Booklet,
8 x 1034 in. 24 pp. Illustrated. plete data to aid in
specifying the different types of bm]t up roofing to suit the
kind of roof construction to be covered.

Carey Built-Up Roofing for Modern School Buildings. DBoolklet
8 x in. 32 pp. Illustrated. A study of school buildings
of a number of different kinds and the roofing materials
adapted for each.

Genfire Steel , Youngstown, Ohio.

Waterproofing ndbook. BoakieL 8% x 11 in. 72 pp. Illus-
trated. Thoroughly covers su d{u:t of waterproofing concrete,
wood and steel preservatives, iting and hardening concrete
ﬂog::. and accelerating the setting of concrete. Free dis-
tribution.

The Master Builders Co., 7016 Euclid Ave., Cleveland,
Waterproofing and hamp Proofing Specification Manual,
Booklet. 18 pp. x 11 in. Deals w:tge methods and ma-
terials used.

Waterproofing and Damp Proofing. File. 36 pp. Complete de-
scriptions and detailed specifications for materials used in
building with concrete.

Inc., L., 116 Fifth Ave., New York.

Specification Shect, ?i% x 11 in. Dcamptmns and specifications
of compounds for dampproofing mtenor and exterior surfaces.
The Vi Cleveland, Ohi

ortex e
Par-Lock Specification “Forms A md B” for dampproofing and
plaster key over concrete and masonry surfaces.
Par-Lock Specification “Form J" for dampproofing tile wall sur-
faces that are to be plast
Par-Lock Dampproome
Sheets 8% x 11 ins
for floors and walls,

Speclﬁcanon Forms C, F, I and J.
ata on gun-applied alphalt dampprooﬁng




188 ENGINEERING

AND BUSINESS Part Two

SELECTED LIST OF MANUFACTURERS’

DOORS AND TRIM, METAL

The American Brass Company, Waterbury, Conn,
Anaconda Architectural Bronze Extruded Shapes. Brochure,
180 pp., 8% x 11 in,, illustrating and describing more than
2,000 standard bronze shapes of cornices, jamb casings, mould-

ings, etc.
b ‘Wilcox Mfg. Co., Aurora, IlL

Fire-Doors_and Hardware, Booklet. 8% x 11 in. 64 pp. Illus-
trated. Describes entire line of tin-clad and corrugated fire
doors, complete with automatic closers, track hangers and all
the latest equipment—all approved and labeled by Underwriters’
Laboratories.

DUMBWAITERS
Sedgwick Machine Works, 151 West 15th St., New York.
Catalog and Service Sheets. Standard specifications, plans and
prices for various types, etc. 4} x 8% in. 60 pp. Tllustrated.
Catalog and pamphlets, 854 x 11 in. Illustrated. Valuable data
on dumbwaiters.

ELECTRICAL EQUIPMENT
Frank Adam Electric Company, St. Louis, Mo. .

Catalog No. 35—1925. Panelboards—Steel Cabinets. 734 x 104 in.
64 pp. Illustrates and describes sectiomally built panelboards,
an }iml':ortant line of steel cabinets, and the fittings which go
with them.

Benjamin Electric Mfg. Co., 120 So. Sarigamore St., Chicago.

Reference Wall Chart, 22 x 283 ins. “Enables one to select
at a glance the right type of reflector or other lighting equip-
ment."”

Benjamin-Starrett Panelboards and Steel Cabinets. Booklet, 80
pp. 8% x 1044 ins. Full data on these details for light and
power.

Benjamin-Starrett Panelboards for Light and Power. Booklet,
80 pp., 8% x 11 ins. Illustrated. Full data on company’s line
of panelboards, steel cabinets, etc.

Electric Co., Schenectady, N. Y.
“Electrical Specification Data for Architects. Brochure, 36 pp.,
8 x 10% ins., illustrated. Data regarding G. E. wiring materials
and their use. )
“The House of a Hundred Comforts.” Booklet, 40 pp., 8 x 10%4
ins. Illustrated. Dwells on importance of adequate wiring.
Pick & Company, 208 West Randoll_rh St., Chicago, Il
School Cafeterias. Booklet. 9 x 6 in. lustrated. duiﬁu
and equipment of school cafeterias with photographs of installa-
tion and plans for standardized outfits.

3|§ml Engineering & Mfg. Co., 154 W. 14th St., New York.
ignal .gnll Code System. Booklet, 16 pp., 8/ x 10 ins. Illus-
trated. Important telephone accessories.
Fire Alarm Systems,—Bulletin A-35. 12 pp., 8% x 94 ins,
Illustrated. Data on fire alarn equipment.

Westinghouse Electric & Mifg. Co., East Pittsburgh, Pa.

Electric Power for Buildings. Brochure, 14 pp., 8% x 11 ins.
Dlustrated. A publication important to architects and en-
gineers.

Variable-Voltage Central Systems as applied to Electric Eleva-
tors. Booklet, 13 pp., 8% x 11 ins. Illustrated. Deals with
an important detail of elevator mechanism.

Modern Electrical Equipment for Buildings. Booklet, 812 x 11
ins, Illustrated. Lists many useful appliances.

Electrical Equipment for Heating and Ventilating Systems.
Booklet, 24 pp., 8% x 11 ins. Illustrated. This is “Motor

Application Circular 7379.”
Westinghouse Panelboards and Cabinets (Catalog 42-A). Booklet,

32 p?.. 8% x 11 ins. [Illustrated. Important data on these

details of equipment.

Beauty; Power; Silence; Westinghouse Fans (Dealer Catalog 45).
Brochure, 16 pp., 844 x 11 ins. Illustrated. Valuable informa-
tion on fans and their uses.

Electric Range Book for Architects (A. I. A. Standard Classi-
fication 31 G-4). Booklet, 24 pp., 8% x 11 ins. Illustrated.
Cooking apparatus for buildings of various types.

Westinghouse ercial Cooking Equipment (Catalog 280).

ooklet, 32 pp., 8% x 11 ins. Illustrated. Equipment for cook-
ing on a large scale.

Electric Appliances (Catalog 44-A). 32 pp., 8% x 11 ins. Deals
with accessories for home use,

ELEVATORS

Otis Elevator Company, 260 Eleventh Ave., New York, N. Y.

Otis  Push Button Controlled Flevators, Descriptive leaflets.
815 x 11 ins. Illustrated. Full details of machines, motors and
controllers for these types.

Otis Geared and Gearless Traction Elevators of All Types. De-
scriptive leaflets. 8% x 11 ins. Illustrated. Full details of
machines, motors and controllers for these types.

Escalators. Booklet. 834 x 11 ins. 22 pp. Tllustrated. Describes
use of escalators in subways, department stores, theaters and
industrial buildings. Also includes elevators and dock elevators.

Richards-Wilcox Mfg. Co., Aurora, IIL
Elevators., Booklet. 8% x 11 ins. 24 pp. Illustrated. Describes
complete line of “Ideal” elevator door hardware and checking
devices, also automatic safety devices.

Machine Works, 151 West 15th St.,, New York, N. Y. ..
Catalog and descriptive pamphlets, 4%4 x 8% ins. 70 pp. Illus-
trated. Descriptive pamphlets on hand power freight elevators,
sidewalk elevators, automobile elevators, etc.
Catalog and pamphlets. 84 x 11 ins. Illustrated.
data on different types of elevators.
Concrete Engineering Co., Omaha, Nebr.
“Handbook of Fireproof Construction.” Booklet, 53 pp., 8% x 11
in. Valuable work on methods of fireproofing.

Important

PUBLICATIONS—Continued from page 187

FIREPROOFING—See also Comstruction, Fireproof

Genfire Steel Company, Youngstown, Ohio, :
Fireproofing Handbook, 8% x 11 in, 64 pp. Illustrated. Gives
methods of construction, specifications, data on Herringbone
metal lath, steel tile, Trussit solid partitions, steel, lumber,
self-centering formless concrete comstruction.

ng'h' Western Expanded Metal Co., 407 South Dearborn St.,
icago. \
A. L. A, Sample Book. Bound volume, 84 x 11 ins. Contains
actual samples of several materials and complete data regard-
ing their use.

FLOOR HARDENERS (CHEMICAL)

Master Builders Co., Cleveland Ohio. :
Concrete Floor Treatment. File, 50 pp. Data on Securing
hardened dustproof concrete, i :
Concrete  Floor Treatments—Specification Manual, Booklet. 23
ppi) 8% x 11 in. Illustrated. Valuable work on an important
subject.

Sonneborn Sons, Inc., L., 116 Fifth Ave,, New York, N. Y.
Lapidolith, the liquid chemical hardener. Complete sets of speci-
!{Jcations for every building type in which concrete floors are
used, with descriptions and results of tests.

FLOORS—STRUCTURAL
Truscon Steel Co., Youngstown, Ohio. :

Truscon Locktyle. Booklet, 8% x 11 in., 8 pp. Illustrations of
material and showing methods of apfllu.tion.

Truscon Floretyle Construction. Booklet, 8% x 11 in., 16 pp.
Illustrations of actual jobs under construction. Lists of prop-
erties and information on proper comstruction. Proper method
of handling and tables of safe loads.

FLOORING

Armstrong Cork & Insulation Co., Pittsburgh, Pa.

Armstrong’'s Cork Tile Floors. liooklct. 7% x 10%4 in. 30 pp. An
illustrated work on cork flooring. y

Linotile for Home Floors. Brochure. 74 x 1034 ins. 27 pp. and
colored enclosures of floor installations.

Armstrong Cork Co. (Linoleum Division), Lancaster, Pa.

Armstrong’s Linoleum Floors. Catalog. 84 x 11 in. 40 pp.
Color plates. A technical treatise on linoleum, including table
of gauges and weights and specifications for installing lino-
leum floors. 5

Armstrong's Linoleum FPattern Book, 1927. Catalog. 3% x 6 in.
272 pp. Color Plates. Reproduction in color of all patterns of
linoleum and cork carpet in the Armstrong line.

Quality Sample Book. 3% x 5)4 in. Showing all gauges and
thicknesses in the Armstrong line of linoleums. i

Linoleum Layer's Handbook. 5 x 7 in. 32 Instructions for
linoleum layers and others interested in learning most satis-
factory methods of laying and taking care of linoleum.

Enduring Floors of Goof Taste. Booklet. 6 x 9 in. 48 pp.
Tllustrated in color. Explains use of linoleum for offices, stores,
etc., with reproductions in color of suitable patterns, also
specifications and instructions for laying.

Barber Asphalt Co., Philadelphia. ’
Specifications for Applying Genasco Asphalt Mastic. Booklet.
8 x 10% in, Directions for using Asphalt Mastic for flooring.

Blabon Company, Geo. W., Nicetown, Philadelphia, Pa.

Planning the Color Schemes for Your Home. Brochure illus-
trated in color; 36 pp., 7% x 10% in. Gives excellent sug-
gestions for use of color in flooring for houses and apartments.

Handy Quality Sample Folder of Linoleums. Gives actual sam-
les of “Battleship Linoleum,” cork carpet, “Feltex,” etc.

Blabon's Linoleum. Booklet illustrated in color; 128 pp., 3% x 8}
in. Gives patterns of a large number of linoleums,

Blabon’s Plain Linoleum and Cork Carpet. Gives quality sam-
ples, 3 x 6 in. of various types of floor coverings.

Bonded Floors Company, Inc., 1421 Chestnut St., Philadelphia, Pa.

A series of booklets, with full color inserts showing standard
colors and designs. Each booklet describes a resilient floor
material as follows: 3

Battleship Linoleum. Explains the advantages and uses of this
durable, economical material. < -

Marble-ized (Cork Camposilion).Tl.le. Complete info;mlatxon on
cork-composition marble-ized tile and the many artistic effects
obtainable with it. £ -

Treadlite (Cork Composition) Tile. Shows a_variety of colors and
patterns of this adaptable cork composition flooring.

Natural Cork Tile. Description and color plates of this super-
quiet, resilient floor.

Practical working specifications for installing battleship linoleum,
cork composition tile and cork tile.

Carter Bloxonend Flooring Co., Keith & Perry Bldg., Kansas City,

Mo.

Bloxonend Flooring. Booklet 3% x 634 in. 20 pp. Illustrated.
Describes uses and adaptability of Bloxonend Flooring to con-
crete, wood or steel construction, and advantages over loose
wood blocks.

File Folder, ?ﬁ x 1134 in. For use in connection with A. I. A.
system of filing. Contains detailed information on Bloxonend
Flooring in condensed, loose-leaf form for specification writer
and drafting room. Literature embodied in folder includes
standard Specification Sheet covering the use of Bloxonend in

eneral - industrial service and Supplementary Specification

gheet No. 1, which gives detailed description and explanation
of an approved method for installing Bloxonend in gymnasiums,
armories, drill rooms and similar locations where maximum
resiliency is required.
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This Jennings Sewage Ejector is supplied in
capacities up to 1500 g.p.m. Heads up to 50 ft.
For pumping unscreened sewage or drainage
from basements below the street sewer level,
handling crude sewage from low level districts.
pumping effluent, sludge and other heavy liquids.
Write for Bulletin No. 67.
NASH ENGINEERING COMPANY
\ 11 Wilson Road So. Norwalk, Conn.

Jennings .
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SELECTED LIST OF MANUFACTURERS’

FLOORING—Continued
Albert Grauer & Co., 1408 Seventeenth St., Detroit, Mich.
Grauer-Watkins Red Asphalt Flooring. Folder, 4 pp., 8% x 11
in. Data on a valuable form of flooring.
U. S. Gypsum Chicago.
Pyrobar Flmrc'?"’lle. !’oﬁier. 8% x 11 in, Illustrated. Data on
building floors of hollow tile and tables on floor loading.
United States Quarry Tile Co., Parkersburg, W, Va.
Quarry Tiles for Floors. Booklet, 119 pp., 8% x 11 ins, Tllus-
trated. eral catalog. Details of patterns and trim for floors.
Art Portfolio of Floor Designs. 994 x 12% ins.
colors. Patterns of quarry tiles for floors.

U. S. Rubber Co., 1790 Broadway, New York. 1
Period Adaptations for Modern Floors. Brochure. 8 x 11 in.
60 pp. Richly illustrated. A valuable work on the use of
rubger tile for flooring in interiors of different historic styles.
Zenitherm Co., Inc., 390 Frelinghuysen Avenue, Newark, N. J.
Zenitherm Floors. Booklet, 14 pp., 8% x 11 ins. Illustrated.
Floors for interior and semi-interior use.
Contractors’” Handbook. Brochure, 10 pp., 4% x 6 ins.
data for using Zenitherm,

Complete

FURNITURE
Seating 14 E. Jackson Blvd., Chicago, TIl.
Ars Ecclesiastica Booklet. 6 x 9 in. 48 pp. Illustrations of
church fitments in carved wood.

Theatre Chairs. Booklet. 6 x 9 in. 48 pp. [Illustrations of

theater chairs.
Mfg. Company, Showrooms, 41 West 45th St., New

York.

Illustrated booklet indicative of the scope, character and decora-
tive quality of Kensington Furniture, with plan of co-operation
with architects, sent on request. _ i

Photographs and full description of hand-made furniture in all
the period styles, furnished in response to a specific inquiry.

Kittinger Co., 1893 Elmwood Ave., Buffalo, N. Y.

Kittinger Club & Hotel Furniture. Booklet. 20 pp. 64 x 9%
ins. Illustrated. Deals with fine line of furniture for hotels,
clubs, institutions, schools, etc. ;

Kittinger Club and Hotel Furniture. Booklet. 20 pF. 6 x 9 ins.
Tllustrated. Data on furniture for hotels and clubs,

McKinney Mig. Co., Pittsburgh.

Forethought Furniture Plans. Sheets, 6% x 9 ins, drawn to
%-inch scale. An ingenious device for determining furniture
arrangement.

Wﬁ? Door Bed Company, The, 130 North Wells Street, Chicago,

Boollet. 8% x 11 in. 20 pp. Tllustrated. Describes and illus-
td:’t_es the use of “White” Door Bed and other space-saving
1CeS.

GARAGES
Ramp Buildings CG?CI&I; 21 East 40th St., New York.

Building Garages for Profitable Operation. Booklet. 8% x 11 in.
16 pp. Illustrated. Discusses the need for modern mid-city
parking garages, and describes the d’Humy Motoramp system
of design, on the basis of its superior space economy and fea-
tures of operating convenience. Gives cost analyses of garages
of different sizes, and calculates probable earnings.

Garage Design Data. Series of informal bulletins issued in loose-
leaf form, with monthly supplements.

GLASS CONSTRUCTION
Quali tht Dependabili
ity an ility.
trated. Datae?:nthe company’s p
Libbey-Owens Sheet Glass Co., Toledo, O.
Flat Glass. Brochure, 11 plp.. 5% x 73 ins. Illustrated. History
of manufacture of ﬁ;t. clear, sheet glass.
i Wire Glass Co., 220 Fifth Ave., New York.
Mississippi Wire Glass. Catalnﬁ.n 3% x 84 in. 32 pp. Illus-
trated. Covers the complete line.

HARDWARE

P. & F. Corbin, New Britain, Conn.
Early English and Colonial Hardware. Brochure, 814 x 11 in,
An important illustrated work on this type of hardware.
Locks and Builders' Hardware. Bound Volume, 486 pp., 8% x 11
ins. An exhaustive, splendidly red volume. Y
Brochure, 61 plates, 84 x 11 ins. Illustrated. Locks nad build-
ers’ hardware as presented in 22nd edition of Sweet's.

Cutler Mail Chute Company, Rochester, N. Y.
Cutler Mail Chute Model F. Booklet. 4 x 994 in. 8 pp. Illus-

trated.
McKinney Mfg. Pittsburgh.

Forged Iron by inney. Booklet, 6 x 9 ins. Illustrated.

with an excellent line of builders’ hardware.

Forged Lanterns by McKinney. Brochure, 6 x 9 ins. Illustrated.
Describes a fine assortment of erns for various uses.

Richard-Wilcox Mfg. Co.,, Aurora, IIL

Distinctive Garage Door Hardware. Booklet. 8% x 11 in. 65 pp.
Illustrated. Complete information accompanied by data and
illustrations on different kinds of garage door hardware.

Russell & Erwin Mfg. Co.,, New Britain, Conn,

Hardware for the Home. Booklet, 24 pp., 3% x6 ins. Deals
with_residence hardware.

Door Closer Booklet. Brochure, 16 pp., 3% x 6 ins. Data on a
valuable detail. Garage Hardware klet, 12 pp., 34 x 6 in.
Hardware intended for garage use.

Pamous Homes of New England. Series of folders on old
homes and hardware in style of each.

American Blower Co., 6004 Russell Street, Detroit,

Heating and Ventilating Utilities. A binder containing a large
number of waluable publications, each 84 x 1l in., on these
important subjects.

Clarksburg, W. Va.
Folder, 2 pp., 8% x 11 ins. [Illus.
roduct.

Tllustrated in

PUBLICATIONS—Continued from page 188

HEATING EQUIPMENT

American Radiator Company, The, 40 West 40th St., N. ¥. C

Ideal Type “A" Heat Machine. Catalog 734 x 10 in. 32 pp.
Ilustrated in 4 colors. A brochure of high-efficiency heatmg
izzraratus for residences and commercial buildings.

Id Water Tube Boilers. Catalog 73 x 10%. 32 pp. Illus-
trated in 4 colors. Data on a complete line of Heating Boilers
of the Water Tube type.

Ideal Smokeless Boilers. Catalog 734 x 10% in. 32 pp. Illus-
trated in 4 colors, Fully explams a boiler free from the objec-
tion of causing smoke. 3

Ideal Boilers for Oil Burning. Catalog 574 x 8% in. 36 pp. Illus-
trated in 4 colors. Describing a line of Heating Boilers espe-
cially adapted to use with Oil Burners,

Corto—The Radiator Classic. Brochure 514 x 8% in. 16 pp.
Illustrated. A brochure on a space-saving radiator of beauty
and high efficiency.

Ideal Arcola Radiator Warmth. Brochure 634 x 9%4. Illustrated.
Describes a central all-on-one-floor heating plant with radia-
tors for small residences, stores, and offices.

James B. Clow & Sons, 534 S. Franklin St., Chicago.

Clow Gasteam Vented Heating System. Brochure, 24 pp., 844 x
11 ins. Illustrated. Deals with a valuable form of heating
equipment for using gas.

C. A. Dunham Company, 450 Fast Ohio Street, Chicago, IIl.
Dunham Radiator Trap. Bulletin 101. 8 x 11 in. 12 pp. Illus-
trated. Explains working of this detail of heating apparatus.
Dunham Packless Radiator Valves. Bulletin 104. 8 x 11 in.

8 pp. Illustrated. A wvaluable brochure on wvalves.

Dunham Return Heating System. Bulletin 109. 8 x 11 in. TIllus-
trated. Covers the use of heating aﬁparatus of this kind.
Dunham Vacuum Heating System. Bulletin 110. 8 x 11 in.

12 Bp. Tlustrated.

The Dunham Differential Vacuum Heating System. Bulletin 114
Brochure, 8 {:E" 8 x 11 ins. Illustrated, Deals with heating
for small buildings. '

The Dunham Differential Vacuum Heating System. Bulletin 115.
Brochure, 12 pp., 8 x 11 ins. Illustrated. Deals with heating
for large buildings.

Products 119 Clinton St., Buffalo, N. Y.
Excelso Water Heater. Booklet. 12 pp. 3 x 6 in. Illustrated.
Describing the new Excelso method of generating domestic
hot water in connection with heating boilers. (Firepot Coil
eliminated.)

The Fulton Sylphon Comﬁnny Knoxville, Tenn.

Sylphon Temperature egu!atou. Illustrated brochures, 814 x
11 ins., dealing with general architectural and industrial appli-
cations; also specifically with applications of special instruments.

Sylphon Heating Specialties. Catalog No. 200, 192 pp., 34 x 6}
ins. Important data on heating.

Illinois Engineering Co., Racine Ave., at 21st St., Chicago, IIL

Vapor Heat Bulletin 21. 84 x 11 in. 32 pp. Illustrated. Contains
new and original data on Vapor Heating. Rules for computing
radiation, pipe sizes, radiator tappings. Steam table showing
temperature of steam and vapor at various pressures, also
description of Illinois Vapor Specialties.

S. T. Johnson Oakland, Calif. .

Bulletin No. 4A. Brochure, 8 pp.,, 8% x 11 in. Illustrated.
Data on_different kinds of oil-burning apparatus.

Bulletin No. 31. Brochure, 8 pp., 8% x 11 in. Illustrated.
'I:);:ls lwilh Johnson Rotary Burner With Full Automatic

trol.

Kewanee Boiler Kewanee, TIL
Kewanee on the Job. Catalog. 8% x 11 in. 80 pp. Illustrated.
Showing installations of Kewanee boilers, water heaters, radi-

ators, etc,

Catalog No. 78, 6 x 9 in. Illustrated. Describes Kewanee Fire-
box Boilers with specifications and setting plans.

Catalog No. 79. 6 x 9 in. Illustrated. Describes Kewanee

power boilers and smokeless tubular boilers with specifications.
May Oil Burner Corp., Baltimore.
Adventures in Comfort. Booklet, 24 pp.,, 6 x 9 ins, Illustrated.
Non-technical data on oil as fuel.
Taking the Quest out of the Question. Brochure, 16 pp., 6 x 9
ins. Illustrated. For home owners interested in oil as fuel.
Milwaukee Valve Co., Milwaukee.

MILVACO Vacuum & Vapor Heating System. Nine 4-p. bulle-
tins, 824 x 11 ins. Illustrated. Important data on heating.
MILVACO Vacuum & Vapor Heating Specialties. Nine 4-p.

bulletins, 8%4 x 11 ins. Illustrated. Deal with a wvaluable line
of specialties used in heating.
Modine Mfg. Company, Racine, Wis. :
Thermodine Unit Heater. Brochure, 24 pp., 8% x 1 ins. Illus-
trated. Apparatus for industrial heating and drying.
Thermodine Cabinet Heater. Booklet, 12 pp., 8% x 11 ins. Illus-
trated. Cabinet heaters to buildings of different kinds.

Nash Engineering » South Norwalk, Conn.

No. 37. Devoted to Jennings Hytor Return Line Vacuum Heat-
ing Pumps, electrically driven, and supplied in standard sizes
up to 300,000 square feet equivalent direct radiation.

No. 16, Dealing with Jennings Hytor Air Line Heating Pumps.

No. 17. Describing Jennings Hytor Condensation Pumps, sizes
up to 70,000 square feet equivalent direct radiation.

No. 25. Illustrating Jennings Return Line Vacuum Heatia:u%
Pumps. Size M, for equivalent direct radiation up to 5,
square feet.

National Radiator Corporation, Johnstown, Pa.
Aero Radiators; Beauty and Worth. Catalog 34. Booklet 6 x 9
in., 20 pp., describing and illustrating radiators and accessories.
Petroleum Heat & Power Co., 511 Fifth Avenue, New York.
Hcatini Homes the Modern Way. Booklet, 8% x 1134 ins. Illus-
trated. Data on the Petro Burner.
Residence Oil Burning Equipment. Brochure, 6 pp., 8% x 11 ins.
Illustrated. Data regarding Petro Burner in a bulletin ap-
proved by Investigating Committee of Architects and Engineers,
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)| Maintains even heat against
wide outside variations with
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The Original—Genuine Sylphon
Bellows is
the most durable and sensitive mo-

Company

We are interested in the application of Sylphon Regulation for

Signature,

femperature Regulators

TESTLING at the foot of talus slopes, the new million-dollar Ahwahnee, of
4 N superb architecture and Indian motif decoration, looks down the grand Yosemite
Valley. From it one sees Half Dome, Glacier and the Falls.

The temperature of its large dining-room, seating 500 guests, is controlled by a
Sylphon Temperature Regulator, No. 942, installed in conjunction with Air-Fin air
heaters, “Giving complete satisfaction,” writes Roy C. Baker, chief engineer, of
the Yosemite and Curry Company.

We will be pleased to send you complete details of Sylphon applications and our

engineers will gladly assist in solving any particular temperature control problem.
No obligation on your part. Just mail the coupon or write if you prefer.

Use This Coupon for Convenience

THE FULTON SYLPHON COMPANY, Knoxville, Tennessee, U. S. A.

Dept. F

Gentlemen :

Originators and Patentees of the Sylphon Bellows

tor element for temperature com- T k15 00156 v 015w o s ¢ im0 SR R RN CTA o o1 . T

trol instruments known to engineer- -

ing science. Ll[_\ .......................................... T A IR

Sales Offices: NEW YORK DETROIT CHICAGO PHILADELPHIA BOSTON AND ALL PRINCIPAL CITIES IN U, S.
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Part Two

SELECTED LIST OF MANUFACTURERS’ PUBLICATIONS—Continued from page 190

HEATING EQUIPMENT—Continued
Petro Mechanical Oil Burner & Air Register. Booklet, 23 pp.,
8% x 11 ins. Illustrated. Data on industrial installations of
Petro Burners.
Present Accepted Practice in Domestic Oil Burners. Folder,

4 pp, B4 x 11 ins, Illustrated. A reprint from Heating and
Ventilating Magazine.
W. S. Ray Mfg. Co., Inc., San Francisco.
Ray Rotary Burners. Booklet. 16 pp. 8 x 1014 ins. Complete

data on the Ray Rotary Low Pressure Burner.
Trane Co., The, La Crosse, Wis.

Bulletin 14. 16 pg. 824 x 103 in. Covers the complete line of
Trane Heating Specialties, including Trane Bellows Traps, and
Trane Bellows Packless Valves.

Bulletin 20. 24 pp., 8% x 103 in. Explains in detail the opera-
tion and construction of Trane Condensation. Vacuum, Booster,
Circulating, and similar pumps.

HOSPITAL EQUIPMENT .
The Frink Co., 24th St. and Tenth Ave., New York City,

Catalog 426. 7 x 10 in., 16 pp. A booklet illustrated with pho-
tographs and drawings, showing the types of light for use in
hospitals, as operating table reflectors, linolite and multilite
concentrators, ward reflectors, lights and microscopic
reflectors, giving sizes and dimensions, explaining their par-
ticular fitness for special uses.

The International Nickel Ca;‘:pm{. 67 Wall St., New York, N. Y.

Hospital ﬁrpliutims of Monel Metal. Booklet, 84 x 11} in.
6 pp. ustrated. Gives types of equipment in which Monel
Metal is used, reasons for its adoption, with sources of such
equipment.

ThaYK.uyk -Scheerer Corporation of America, 119 Seventh Ave., New
ork.

Hospital Equipment, 16th Edition. 7% x 1044 in. 232 pp. Illus-
trated. Complete description of Hospital and Surgical Furni-
ture, Hospital Appliances including Operating Tables, Cabinets,
Sterilizers for Water, Dressing and Instruments, also Hydro-
therapeutic Apparatus, ;

Surgical Sundries. Second FEdition. Booklet. 734 x 10%4 in,
48 pp. Illustrated. A complete line of glassware, enamelware,
rubber goods, restraint apparatus, instrument sterilizers, spu-
tum cups, wheel chairs and sick room comforts.

Electro Medical. 25th Edition. Booklet. 7% x 1034 in. 160 pp.
Illustrated. A complete line of Albee Bone Sets, Apparatus

for AC and DC Cystoscopes, Heat Magnets, Vibrators, Com- -

pressors, Electric Light Baths, High Frequency Apparatus
and X-Ray Apparatus and Accessories.

The Pick-Barth Companies, Chicago and New York.
Some Thoughts About Hospital Food Service Equipment. Book-
let, 21 pp., 7% x 9% ins. Valuable data on an important subject.
Wilmot Castle Rochester, N.

Y.

Sterilizer Equipment for Hospitals, Book, 76 pp. 84 x 11 in.
Tlustrated. Gives important and complete data on steriliza-
tion of utensils and water, information on dressings, etc.

Sterilizer Specifications, Brochure, 12 pp. 8% x 11 in. Prac-
tical specifications for use of architects and contractors.

Architects’ Data Sheets. Booklet, 16 pp. 8% x 11 in. Illus-
trated. Information on piping, venting, valving and wiring
for hospital sterilizer installations.

Hospital Sterilizing Technique. Five booklets, 8 to 16 pp.
6 x 9 in. Illustrated. Deals specifically with sterilizing in-
struments, dressings, utensils, water, and rubber gloves.

HOTEL EQUIPMENT

Pick & Company, Albert, 208 West Randolph Street, Chicago, Il

Some Thoughts on Furnishing a Hotel. Booklet, 714 x 9 ins.
Data on complete outfitting of hotels.

INCINERATORS

Kerner Incinerator Company, 715 E, Water St., Milwaukee, Wis.

Incinerators (Ch'mmev-fedj. Cata!og No. 15 (Architect and
Builders’ Edition). Size 8% x 11 ins. 16 pp. Illustrated. De-
scribes principles and design of Kernerator Chimney-fed Incin-
erators for residences, apartments, hospitals, schools, apartment
hotels, clubs and other buildings. Shows all standard models
and gives general information and working data.

Sanitary Elimination of Household Waste, booklet, 4 x 9 ins.
16 pp. Illustrated. Gives complete information on the Ker-
nerator for residences.

Garbage and Waste Disposal for Apartment Buildings, folder,
8% x 11 ins. 8 pp. Illustrated. Describes principle and de-
sign of Kernerator-Chimney-fed Incinerator for apartments
and gives list of buildings where it ahs been installed,

Sanitary Disposal of Waste in Hospitals. Booklet. 4 x 9 ins.
12 pp. Hlustrated. Shows how this necessary part of hospital
service is taken care of with the Gernerator. Gives list of
hospitals where installed,

INSULATING LUMBER
Mason Fibre Co., 111 West Washington St., Chicago, Il i
Booklet, 12 pp., 8% x 11 in. Illustrated. Gives complete speci-
fications for use of insulating lumber and details of construction
involving its use,

INSULATION
Armstrong Cork & Insulation Co., Pittsburgh, Pa.

The Insulation of Roofs with Armstrong’s Corkboard. Booklet.
Illustrated. 7% x 1084 in. 32 pp. Discusses means of insu-
lating roofs of manufacturing or commercial structures.

Insulation of Roofs to Prevent Condensation. Illustrated book-
let. x1 in. 36 pp. Gives full data on wvaluable line

of roof insulation.
Filing Folder for Pipe Covering Data. Made in accordance with

. L A. rules. 2
“The Cork Lined House Makes a Comfortable Home.” 5 x 7 in.
32 pp. Illustrated.
Armstrong’s Corkboard. Insulation for Walls and Roofs of
Buildings. Booklet, 66 pp., 9% x 1134 ins. Illustrates and
describes use of insulation for structural purposes.

INSULATION—Continued
Cabot, Inc., Samuel, Boston, Mass.
Cabot's Insulating Quilt. Booklet, 7% x 1054 ins., 24 pp. Illus-

trated. Deals with a valuable type of insulation.
Celite Products Co., 1320 South Hope St., Los Angeles.

The Insulation of Boilers. Booklet. & pp., 8% x 11 ins. Illus-
trated. On insulating boiler walls, breechings, and stacks to
reduce amount of radiation, 5

Heat Insulation Specifications and Blue Prints. Booklet, 20 pp.,
84 x 11 ins. ustrated. On approved types of insulation.
-li-num Insulating Company, St. Paul, Minn. s

“Heat Insulation for Houses.” Booklet, 64 pp., 934 x 1134 ins.
Illustrated. Authoritative information on thermal insulation
with complete specifications for all types of buildings.

Philip Carey Co., The, Cincinnati, Ohio. .
Carey Asbestos and Magnesia Products. Catalog. 6 x 9 in. 72
pp. Illustrated. :
Celotex . 645 N. Michigan Ave., Chicago, IIL. :
The Hidden miort of Costly Homes. Booklet 8% x 11 in.
Celotex Specifications. Booklet 834 x 11 in.
JOISTS
Bates Expanded Steel Truss Co., East Chicago, Ind.

Catalog No. 4. Booklet, 32 pp., 8% x 11 ins. Illustrated. Gives
details of truss construction with loading tables and specifica-
tions.

Truscon Steel Co., Youngstown, Ohio .

Truscon Steel Joists. Booklet, 8% x 11 in., 16 pp. Tllustrated
with typical buildings and showing details of construction.
Tables of sizes and safe loads.

Truscon Steel Joist Buildings. Illustrated 32-page brochure,
attractively illustrated, showing types of buildings equipped
with scon Steel Joist. i

Strip Steel Joist Construction, 14-page booklet, with illustra-
tions. Reprint of &zrx_per presented to Building Officials’ Con-
ference, Madison, Wis., 1925, by J. J. Calvin, Secretary, Strip
Steel Joist Association.

KITCHEN EQUIPMENT
The International Nickel Company, 67 Wall St., New York, N. Y.

Hotels, Restaurants and Cafeteria Applications of Monel Metal.
Booklet. 8% x 11 in. 32 pp. Illustrated. Gives types of
equipment in which Monel Metal is used, with service data
and sources of equipment.

McDougall Company, Frankfort, Ind.

Kitchens for Homes and Apartments, Booklet, 32 pp., 8% x 11
ins. Illustrated. Views and plans of conveniently equipped
kitchens,

File Foider. Service sheets and specifications useful in prepar-
ing kitchen layouts. 2

Domestic Science Kitchen Units. Brochure, 8 pp., 8% x 11 ins.
Illustrated. Deals with flexible line of kitchen equipment.

Pick & Company, Albert, 208 W. Randolph St., Chicago, Il

School Cafeteria, Portfolio, 17 x 11 in. 44 pp. Illustrated. An
exhaustive study of the problems of school feeding, with copious
illustrations and blue prints, Very wvaluable to the architect.

School Cafeterias. Booklet. 9 x 6 in. Illustrated. The design
and equipment of school cafeterias with photographs of in-
stallation and plans for standardized outfits.

LABORATORY EQUIPMENT
Alberene Stone Co., 153 West 23rd Street, New York City
Booklet 834 x 1124 in., 26 pp. Stone for laboratory equipment,
shower partitions, stair treads, etc.
Duriron Company, Dayton, Ohio.
Duriron Acid, Alkali and Rust-proof Drain Pipe and Fittings.
Booklet, 8% x 11 ins,, 20 pp. Full details regarding a valuable
form of piping.

LANTERNS
Todhunter, Arthur, 119 E. 5/th St., New York.
Hand Wrought Lanterns. Booklet, 5% x 6% in. 20 pp. Illus-
trated in Black and White. With price list. Lanterns appro-
priate for exterior and interior use, designed from old models
and meeting the requirements of modern lighting.

LATH, METAL AND REINFORCING

Genfire Steel Comy . Youngstown, Ohio,

Herringbone Metal Lath Handbook. 8% x 11 in. 32 p% Tllus-
trated. Standard specifications for Cement Stucco on Herring-
bone. Rigid Metal Lath and interior plastering.

Milwaukee Co Co., Milwaukee, Wis.

The Milcor Manual. Booklet, 84 x 11 in. 64 pp. Illustrated.
Covers Milcor methods and materials, metal lath, corner beads,
steel domes, channels, etc.

National Steel Fabric Co., Pittsburgh.

Better Walls for Better Homes. Brochure. 16 pp. 73 x 103§
ins, Illustrated, Metal lath, particularly for residences,
Steeltex for Floors. Booklet. 24 pp. 8% x 11 ins. Ilustrated.
Combined reinforcing and form for concrete or gypsum floors

and roofs.

Steeltex Data Sheet No. 1. Folder. B pp. 8% x 11 ins. Illus-
trated, Steeltex for floors on steel joists with round top chords.

Steeltex Data Sheet No. 2. Folder. 8 pp. 814 x 11 ins. Illus-
trated. Steeltex for floors on steel joists with flat top flanges.

Steeltex Data Sheet No. 3. Folder. 8 pp. x 11 ins. Illus-
trated. Steeltex for folders on wood joists.

tern ed Metal Co., 1234 Old Colony Building,
Chicago, Ill

Northwestern FExpanded Metal Products. Booklet, 814 x 1034
in.,, 20 pp. Fully illustrated, and describes different products
of this company, such as Kno-burn metal lath, 20th Century
Corrugated. Plasta-saver and Longspan lath channels, etc,

Longspan ¥-inch Rib Lath. Folder 4 pp., 8% x 11 ins. Illus-
trated, Deals with a new type of V-rit expanded metal.

A. I. A, Sample Book. Bound volume, 8% x 11 ins. Contains
actual samples of several materials and complete data regard-
ing their use.
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Medical Center, New York,
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N five of the units of the Medical

Center of New York—the Pri-
vate Patients” Building, the Out-
going Patients” Building, the Main
Hospital Building, the College of
Physicians and Surgeons, and the
Power House—Armstrong’s Cork
Covering has been used on all pipe
lines and cooling tanks of the
refrigerated drinking
water system.

Armstrong’s Cork
Covering is air-, mois-
ture- and frost-proof,
and, properly applied,
it will last the life of the
pipe. Being cellular,
not fibrous, in struc-
ture, it is non-absorbent
and has no capillarity.
Hence, its efficiency is
constant and will not

Send for this Book

“Refrigerated Drinking Water for

Mills, Public Buildings, Holels,

Office Buildings' —the only authen-
tic publication on the subject.

Armstrong's

Where Long Life is Essential

decrease as time goes on. Pipes
insulated with Armstrong’s Cork
Covering may safely be enclosed in
walls and chases without danger of
discoloration of walls from conden-
sation of moisture.

Armstrong Engineers, with many
years’ experience in the insulation
of cold lines, are at the service of
architects for consulta-
tion, advice and assist-
ance in the designing
of drinking water sys-
tems. Branchoffices are
located in all principal
cities. Armstrong Cork
& Insulation Company,
132 Twenty-fourth
St., Pittsburgh, Pa.;
McGill Building, Mon-
treal, Que.; 11 Brant
St., Toronte, Ont., 2.

NONPAREIL

ork Coverin g
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LATH, METAL AND REINFORCING—Continued
Truscon Steel Compan{, Youngstown, Ohio. 2 ;

Truscon 1-A Metal Lath. 12-page booklet, 8% x 11 in., beauti-
fully printed, with illustrations of details of lath and method
of application.

Truscon ¥-inch Hy-Rib for Roofs, Floors and Walls. Booklet,
¥ x 11 in., illustrating Truscon 34-inch Hy-Rib as used in in-
dustrial buildings. Plates of typical construction. Progressive
steps of construction. Specification and load tables.

LAUNDRY CHUTES
The Pfaudler Company, 217 Cutler Building, Rochester, N. Y.

Pfaudler Glass-Lined Steel Laundry Chutes. Booklet, 5% x 734
in. 16 pp. Illustrated. A  beautifully printed brochure de-
scribing in detail with architects’ specifications THE PFAUD-
LER GLASS LINED STEEL LAUNDRY CHUTES. Contains

views of installations and list of representative examples.

LAUNDRY MACHINERY
La Mac Co., Norwood Station, Cincinnati. Ohio.
Functions of the Hotel and Hospital Laundry. Brochure, 8 pp.,
8% x 11 ins. Valuable data regarding an important subject.

LIBRARY EQUIPMENT
Art Metal Construction Co., Jamestown, N. Y.

Planning the Library for Protection and Service. Brochure,
52 é’P' 8% x 11 in. Illustrated. Deals with library fittings of
different kinds, ;

Library Bureau Division, Remington Rand, N. Tonawanda, N. Y.
Like Stepping into a gtnr:r Book. Booklet. 24 pp., 9 x 12 in.
Deals with equipment of Los Angeles Public Library.

LIGHTING EQUIPMENT
The Frink Co., Inc., 24th St. and 10th Ave., New York City.
Catalog 415. 8% x 11 in. 46 1])1:‘ Photographs and scaled cross-
sections. Specialized bank lighting, screen and partition re-
flectors, double and single desk reflectors and Polaralite Signs.
Gleanlm-T‘i’ehzut Glass Co. (Celestinlite Division), 200 Fifth Avenue,
ew York.
Next to Daylight Brochure, 19 pp., 4 x 834 ins. Illustrated. Deals
with a valuable type of lighﬁng fixture.
Celestialite Circular No. 40. Folder, 4 pp., 3% x 6 ins. “What
Nature does to the Sun, Celestialite does to the Mazda lamp.”

Attractive Units in Celestialite. Folder, 12 pp., 3% x 64 ins.
Illustrates Decorated Celestialite Units.

It Has Been Imitated. Folder, 4 pp., 10 x 13 ins. Data in an
important detail of lighting equipment.

Smyser-Royer Co., 1700 Walnut Street, Philadelphia.

Catalog *‘]” on Exterior Lighting Fixtures. Brochure, illus-
trated, giving data on over 300 designs of standards, lanterns
and brackets of bronze or cast iron.

MAIL CHUTES
Cutler Mail Chute
Cutler Mail Chute
Illustrated.

MANTELS
Arthur Todhunter, 119 E. 57th St.,, New York, N. Y.
Georgian Mantels. New Booklet. 24 pp. 5% x 6% in. A fully
illustrated brochure on eighteenth century mantels. Folders
give prices of mantels and illustrations and prices of fireplace
equipment.

MARBLE :
TheBGauEgh Marble Company, Tate, Ga. New York Office, 1328
roadway.

Why Georgia Marble is Better. Booklet. 334 x 6 in. Gives
analysis, physical qualities, comparison of absorption with
granite, opinions of authorities, etc.

Convincing Proof. 334 x 6 in. 8 pp. Classified list of buildings
and memorials in which Georgia Marble has been used, with
names of Architects and Sculptors.

METALS
The International Nickel Comguny. 67 Wall St., New York, N. Y.
The Choice of a Metal. Booklet, 6% x 3 in. 166 pp. Tllus-
trated. Monel Metal—its qualities, use and commercial forms,
briefly described.

. Rochester, N. Y.
odel F. Booklet. 4 x 9% in. 8 pp.

i Cheiaastios. Surioe’ Bawwsct iCllice:, ¥
ce Bureau, Clinton, Towa.

Architectural Interior and terior Woodword. Standardized
Book. 9 x 1134 in. 240 pp. Illustrated. This is an Architects’

Edition of the complete catalo

of Curtis Woodwork, as de-
signed by Trowbridge &

Ackerman. Contains many color
lates.

P

Better Built Homes. Vols. XV-XVIII incl. Booklet. 9 x 12 in,
40 pp. Illustrated. Designs for houses of five to eight rooms,
respectively, in several authentic types, by Trowbridge &
Ackerman, architects for the Curtis Companies.

Curtis Details. Booklet, 19%% x 234 in. 20 pp. Illustrated.
Complete details of all items of Curtis woodwork, for the use

of architects.
Hartmann-Sanders Company, 2155 Flston Ave,, Chicago, IIL

Column Catalog, 7% x 10 in. 48 pp. Illustrated. Contains
prices on columns 6 to 36 in. diameter, various designs and
illustrations of columns and installations.

The Pergola Catalog. 7% x 10 in. 64 pp. Illustrated. Con-
tains illustrations of pergola Iattices, garden furniture in
wood and cement, garden accessories.

Roddis Lumber and Vemeer Co., Marshfield, Wis.

Roddis Doors. Brochure, 24 pp., 54 x 8%’ in. Illustrated price
list of doors for various types of buildings.

Roddis Doors, Catalog G. Booklet, 183 pp., 84 x 11 in. Com-
pletely covers the subject of doors for interior use.

Roddis Doors for Hospitals, Brochure, 15 pp.,, 8% x 11 in.
Tllustrated work on hospital doors.

Roddis Doors for Hotels. Brochure, 15 pp., 844 x 11 in. [TIllus-
trated work on doors for hotel and apartment buildings.

PUBLICATIONS—Continued from page 192

MORTAR COLORS
Clinton Metallic Paint Co., Clinton, N. Y.

Clinton Mortar Colors. Folder, 8% x 11 in. 4 pp. Illustrated
in color, gives full information concerning Clinton Mortar
Colors with specific instructions for using them. :

Color Card. 6% x 3% in. Illustrates in color the ten shades in
which Clinton Mortar lors are manufactured. ; 5

Something new in Stucco. Folder, 3/4 x 6 ins. An interesting
folder on the use of coloring matter for stucco-coated walls.

PAINTS, STAINS, VARNISHES AND WOOD FINISHES

Cabot, Inc., Samuel, Boston, Mass.
Czlb(:;t's::l Creosote Stains, Booklet. 4 x 814
trated.

ORNAMENTAL PLASTER
Jacobson & Co., 241 East 44th St., New York.
A book of Old English Designs. Brochure. 47 plates.
ins. Deals with a fine line of decorative plaster work.
Architectural and Decorative Ornaments. Cloth bound volume,

in. 16 pp. Tllus-

12

x 9

183 plates. 9 x 12 ins. 18 plates., Price, $3.00. A general
catalog of fine plaster ornaments. i :
Geometrical ceilings. Booklet. 23 plates. 7 x 9 ins. Are im-

portant work on decorative plaster ceilings.

National Lead Company, 111 Broadway, New York, N. Y.

Handy Book on Painting. Book. 5% x 334 in. 100 pp. Gives

directions and formulae for painting various surfaces of wood,
plaster, metals, etc,, hoth interior and exterior.

Red Lead in Paste Form. Booklet, 6% x 334 in. 16 pp. Illus-
trated. Directions and formulae for painting metals,

Came Lead. Booklet, 8% x 6 in. 12 pp. Illustrated. Describes
various styles of lead cames. i

Cinch Anchoring Specialties. Booklet. 6 x 334 in. 20 pp. Illus-
trated. Describes complete line of expansion bolts.

Pratt & Lambert, Inc., Buffalo, N. Y.

Specification Manual for Paint, Varnishing and Enameling.
Booklet, 38 pp., 7% x 103 ins. Complete specifications for
painting, varnishing and enameling interior and exterior wood,
plaster, and metal work.

Sherwin-Williams Company, 601 Canal Rd., Cleveland, Ohio.

Painting Concrete and Stucco Surfaces. Bulletin No. 1. 8% x 11
in. 8 pp. Illustrated. A complete treatise with complete
specifications on the subject of Painting of Concrete and Stucco

urfaces. Color chips of paint shown in bulletin. <
Enamel Finish for Interior and Exterior Surfaces. Bulletin No.

2, 8% x 11 in. 12 p. Tlustrated. Thorough discussion, in-

cluding complete specifications for securing the most satis-

factory enamel finish on interior and exterior walls and trim,

Painting and Decorating of Interior Walls. Bulletin No. 3.

84 x 11 in.l %0 p%. Illustrated. An excellent reference book

inish,

on Flat Wal including texture effects, which are taking
the country by storm. Every architect should have one on file.
Protective Paints for Metal Surfaces. Bulletin No. 4. 8% x 11

in. 12 pp. Illustrated. A highly technical subject treated in
a simple, understandable manner,

Sonneborn Soms, Inc., L., Dept. 4, 116 Fifth Ave., New York.
Paint Specifications. Booklet. 8% x 1034 in. 4 pp.

U. S. Gutta Percha Paint Co., Providence, R. I.
Barreled Sunlight. Booklet, 8%4 x 11 in. Data on “Barreled Sun-
light” with specifications for its use.
Valentine & 456 Fourth Ave., New York, ¥
How to Use Valspar. Illustrated booklet, 32 pp., 3} x 8 in.
Deals with domestic uses for Valspar.
How to Keep Your se Young. Illustrated brochure, 23 pp.,
7 x 8% in. A useful work on the upkeep of residences.
Za{on Co., The, 247 Park Ave., New York City.
a Architectural Specifications. Boolklet, 28 pp., 8% x 11 in.
escribes odorless brushing and spraying lacquers and lacquer

enamels,
PAPER
A.P. W. P Co., Albany, N. Y.
“Here’s a Towel Built for Its Job.” Folder, 8 pp., 4 x 9 in,
Deals with “Onliwon™ paper towels.
PARTITIONS
Circle A Products tions, New Castle, Ind.
Circle A Partitions Sectional and Movable. Brochure. Illus-
trated. 834 x 11%4 in. 32 pp. Full data regarding an im-

portant line of partitions, along with Erection Instructions for
partitions of three different types.

Hauserman Company, E. F., Cleveland, Ohio.

Hollow Steel Standard Partitions. Various folders, 8/ x 1L
Tllustrated. Give full data on different types of steel parti-
tions, together with details, elevations and specifications.

1 Office Partition Company, 25 Grand St., Elmhurst, L. I
elesco Partition. Catalog. 8% x 11 in. 14 pp. Illustrated.
Shows typical offices laid out with Telesco é:artitions, cuts of
finished partition units in various woods. Gives specifications
and cuts of buildings using Telesco.

Detailed Instructions for erecting Telesco Partitions. Booklet.
24 pp. 8% x 11 in. Illustrated. Complete instructions, with
cuts and drawings, showing how easily Telesco Partition can
be erected.

Richards-Wilcox Mfg. Co., Aurora, Il

Partitions. Booklet. 7 x 10 in. 32 pp. Illustrated. Describes
complete line of track and hangers for all styles of sliding,
parallel, accordion and flush door partitions.

U. S. Gypsum Co., Chicago.

Pyrobar Partition and Furring Tile. Booklet. 8)% x 11 in. 24
p. Illustrated. Describes use and advantages of hollow tile
or inner partitions.

Part Two
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Sharp Building, Lincoln, Neb.

Architect—Joseph G. Me Arthur
Omaha, Neb.

Contractors—Selden-Breck
Construction Co.
maha, Neb.
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WHEN an architect specifies Carney Cement for his masonry, we promise
two things--a bonding quality that has no superior, and masonry and mor=
tar costs that cannot be equaled by any other good material. These state=
ments have been tested time after time on literally hundreds of the nation’s
outstanding projects, for nearly a half century == always bearing out these
claims.

Carney Cement surpasses in bonding gquality and plasticity because it is \

sround from a deposit found only in the vicinity of Mankato, in which these
attributes are more strongly marked than in any other stone.

2/l THE CARNEY COMPANY O]

PISTRICT SALES OFFICES: CLEVELAND, CHICAGO, DETROIT, ST. LOUIS, MINNEAPOLIS
Cement Makers Since 1883

g’ ARNEY {EMENT

£ g AL =
Lfor Brick ana’ Tile Mortar
Specifications

1 part Carney Cement to
3 or 4 parts sand, depend-
ing upon quality of sand.
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Again these Carmey claims prove practical
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PIPE
American Brass Company, Waterbury, Conn. [
Bulletin B-1. Brass Pipe for Water Service. 844 x 11 in. 28
p?. Ilustrated. Gives schedule of weights and sizes (LP.S.)
of seamless brass and copper pipe, shows typical installations
of brass pipe, and gives general discussion of the corrosive
effect of water on iron, steel and brass pipe.
American Rolling Mill , Middletown, Ohio.
How ARMCO Dredging Products Cut Costs. Booklet, 16 pp.,
6 x 9 in. Data on dredge pipe.
Clow & Sons, James B., 534 S. Franklin St., Chicago, Il
Catalog “A”. 4 x 64 in. 700 pp. Illustrated. Shows a full
line of steam, gas and water works supplies,

Cohoes Rolling Mill Company, Cohoes, N. Y.
Cohoes Pipe Handbook. gooklct. 40 pp, 5 x 7% in. Data on

wrought iron pipe.

Duriron Company, Inc., Dayton, Ohio.

Duriron Acid, Alkali, Rust-proof Drain Pipe and Fillings. Book-
let, 20 pﬁ; 8% x 11 in., illustrated. Important data on a
valuable line of pipe.

ational Tube Co., Frick Building, Pittsburgh, Pa.

“National” Bulletin No. 2. Corrosion of Hot Water Pipe, 84 x 11
in. 24 pp. Illustrated. In this bulletin is summed up the
most important research dealing with hot water systems. The
text matter consists of seven investigations by authorities on
this anb'ject.

“National”’ Bulletin No. 3. The Protection of Pipe Against In-
ternal Corrosion, 8% x 11 in. 20 pp, Illustrated. Discusses
various causes of corrosion, and details are given of the de-
activating and deaerating systems for eliminating or retarding
corrosion in hot water supply lines.

“National” Bulletin No. 25. “National” Pipe in Large Build-
ings. 8% x 11 in. 88 pp. This bulletin contains 254 illustra-
tions of prominent buildings of all types, containing ‘“National”
Pipe, and considerable engineering data of value to architects,
engineers, etc.

Modern Welded Pipe. Book of 88 pp. 8% x 11 in., profusely

illustrated with halftone and line engravings of the important

operations in the manufacture of pipe.

Ni

PLASTER

Best Bros. Keene's Cement Co., Medicine Lodge, Kans,

Information Book. Brochure, 24 pp, 5 x 9 ins. Lists grades
oil plaster manufactured; gives specifications and uses for
plaster.

Plasterers’ Handbook. Booklet, 16 pp., 3% x 5% ins. A small
manual for use of plasterers.

Interior Walls FEverlasting. Brochure, 20 pp., 6% x ins,
Illustrated. Describes origin of Keene's Cement and views of
buildings in which it is used.

PLUMBING EQUIPMENT

C. F. Church Mfg. Co., Holyoke, Mass.
Catalog S. W.-3. Booklet, 95 pp., 734 x 10% in. TIllustrated.
Data on Sani-White and Sam-Black toilet seats.

Clow & Sons, James B., 534 S. Franklin St., Chicago, Il
Catalog “M.” 9% x 12 in. 184 pp. Illustrated. Shows complete
line of plumbing fixtures for Schools, Railroads and Industrial
ts.
Crane Company, 836 S. Michigan Ave., Chicago, Il
Plumbing Suggestions for Home Builders. Catalog. 3 x 6 in.
80 %p. Tlustrated.
Plumbing Suggestions for Industrial Plants, Catalog. 4 x 6% in.
34 pp. Illustrated.
Planning the Small Bathroom. Booklet. 5 x 8 in. Discusses

planning bathrooms of small dimensions.
Duriron Company, Dayton, Ohio.

Duriron Acid, Alkali and Rust-Proof Drain Pipe and Fittings.
Booklet, 834 x 11 ins., 20 pp. Full details regarding a valuable
form of piping.

Eljer Company, Ford City, Pa.
umli)lete Catalog. 334 x 6}4 in. 104 pp. Tllustrated. Describes
fully the complete Eljer line of standardized witreous china
plumbing fixtures, with diagrams, weights and measurements.

llwrhl Brass Mfg. Co., 1200 W. Harrison St., Chicago, TIL
atrous Patent Flush Valves, Duojet Water Closets, Liquid
Soap Fixtures, etc. 834 x 11 ins., 136 pp., loose-leaf catalog,
showing roughing-in measurements, etc.

Maddock’s Sons Company, Thomas, Trenton, N. J.

Catalog K. 1074 x 7%7 in. 242 pp. Tllustrated. Complete data
on vitreous china plumbing fixtures with brief history of Sani-
tary Pottery.

Speakman Company, Wilmington, Del,

Speakman Showers and Fixtures. Catalog. 414 x 734 in, 250 pp.
llustrated. Catalog of Modern Showers and Brass Plumbing

Fixtures, with drawings showing layouts, measurements, etc.

Toned Up in Ten Minutes. Booklet. 734 x 1034 in. 16 pp. Illus-
trated. Modern Showers and Washups for Im‘luﬂtriaﬁJ Plants,
showing the sanitary method of washing in running water.

PUMPS
Chicago Pump Company, 2300 Wolfram St., Chicago, IIL
The Correct Pump to Use. Portiolio containing handy data,
Individual bulletins, 8% x 11 ins., on bilge, sewage, condensa-
tion, circulating, house, boiler feed and fire pumps.
Kewanee Private Utilities Co., 442 Franklin St.,, Kewanee, Tl
Bulletin E. 73 x 10% in. 32 pp. Illustrated. Catalog. Com-
lete descriptions, with all necessary data, on Standard Service
umps, Indian Brand Pneumatic Tanks, and Complete Water
Systems, as installed by Kenwanee Private Utilities Co.

SELECTED LIST OF MANUFACTURERS’ PUBLICATIONS—Continued from page 194

RAMPS
Ramp Buildings Corporation, 21 East 40th St.,, New York. :
Building' Garages for Profitable Operation. Booklet. 8% x 11 in.
16 pp. Illustrated. Discusses the need for modern mid-city
parling garages, and describes thc.d’Humy Motoramp system
of design, on the basis of its superior space economy an fea-
tures of operating convenience. Gives cost analyses of garages
of different sizes, and calculates probable earnings. o
Garage Design Data., Series of informal bulletins issued in loose-
leaf form, with monthly supplements.
The Trane Co., LaCrosse, Wis. :
Trane Small Centrifugal Pumps. Booklet. 334 x 8 in,, 16 pp.
Complete data on an important type of pump.

REFRIGERATION
The Fulton Sylphon Company, Knoxville, Tenn.
Temperature Control of Refrigeration éystems. Booklet, 8 pp.,
84 x 11 ins. Illustrated. Deals with cold storage, chilling of
water, etc.

REFRIGERATORS
i Refrigerator Company, Kingston, N. Y. 4
Lorillard Refrigerator, for hotels, restaurants, hospitals and
clubs, Brochure, 43 pp. 8 x 10 ins. Illustrated. Data on
fine line of refrigerators.

REINFORCED CONCRETE—See also Construction, Concrete

Genfire Steel C » Youngstown, Ohio,

Self-Sentering Handbook. 8% 11 in. 36 pp. Illustrated. Methods
and specifications on reinforced concrete floors, roofs and floors
with a combined form and reinforced material.

Truscon Steel , Youngstown, Ohio.

S‘!Eaﬁl‘;jz{ Stresses in Reinforced Concrete Beams. Booklet, 844 x 11
in, PP,

North Western , Chicago, IIL

Designing Data. Book. 6 x 9 in. 9 pp. Illustrated. Covers
the use of Econo Expanded Metal for various types of rein-
forced concrete construction. .

Longspan 3{-inch Rib Lath. Folder 4 pp., 8% x 11 in. Illustrated.
Deals with a new type of V-rit expanded metal.

ROOFING

Barber Asphalt Co., Philadelphia, Pa. .

Specifications, Genasco Standard Trinidad Lake Agghnlg: Built-
up Roofing. Booklet. 8 x 10% in, Gives specifications for
use of several valuable roofing and waterproofing materials.

The Barrett Company, 40 Rector St., New York City. "
Architects’ and Engineers’ Built-up Roofing Reference Series;

Volume IV Roof Drainage System. Brochure. 63 p‘p 8% x
11% ins. Gives complete data and specifications for many
details of roofing.

Philip Co., Lockland, Cincinnati, Ohio.

Architects Specifications for Carey Built-up Roofing. Booklet.
8 x 1034 in. 24 pp. Illustrated. Complete data to aid in speci-
fying the different types of built-up roofing to suit the kind
of roof construction to be covered. .

Carey Built-up Roofing for Modern School Buildings. Booklet,
8 x 1034 in. 32 pp. Illustrated. A study of school buildings of
a number of different kinds and the roofing materials adapted
for each.

Heinz Ruoﬁnil Tile Co., 1750 Champa St., Denver.
Plymouth-Shingle Tile with Sprocket Hips. Leaflet, 824 x 11 ins.
Illustrated. ghows use of English shingle tile with special hips.

Ttalian Promenade Floor Tile. Folder, 2 pp., 8% x 11 in. Illus-
trated. Floor tiling adapted from that of Davanzati Palace.

Mission Tile. Leaflet, 824 x 11 ins. Illustrated. Tile such as
are used in Italy and southern California.

Georgian Tile, Leaflet, 84 x 11 ins. Illustrated. Tiling as used
in old English and French farmhouses.

i-Celadon , 104 So. Michigan Ave., Chicago, Il
“Ancient” Tapered Mission Tiles. Leaflet. 84 x 11 in. 4 pp.
Illustrated, For architects who desire something out of the
ordinary, this leaflet has been prepared. Describes briefly the
“Ancient” Tapered Mission Tiles, hand-made with full corners
and designed to be applied with irregular exposures.
Milwaukee Corrugating Co., Milwaukee, Wis.

The Milcor Architectural Sheet Metal Guide. Booklet. 814 x 11
1;;;. 64 pp. Illustrated. Gives valuable technical sheet metal
ta.

L

U. S. Gypsum Co., Chicago.

Pyrobar Roof Construction. Booklet. 8 x 11 in. 48 pp. [Illus-
trated. Gives wvaluable data on the use of tile in roof con-
struction,

Sheetrock Pyrofill Roof Construction. Folder. 834 x 11 in. Illus-

trated. Covers use of roof surfacing which is poured in place.

SASH CHAIN
Smith & Egge Mfg. Co., The, Bridgeport, Conn.
Chain Catafog. 6x 8%’ in. 24 pp. efllm:tmted.. Covers complete

line of chains.

SEWAGE DISPOSAL
ee Private Utilities, 442 Franklin St., Kewanee, Ill.
Specification Sheets. 734 x 10% in. 40 pp. Illustrated. Detailed
drawings and specifications covering water supply and sewage
disposal systems.
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eat and Hinge Now One
Unbreakable, Solidified Unit!

An Exclusive Whale-bone-ite Feature

The new Whale-bone-ite hinge
is part of the seat itself, being

actuallymolded in one operatian HE makers of the Whale-bone-ite Seat have perfected a new hinge
;’C_‘::&','::_'S“Lly "l‘;:jl“li‘;::: which brings a new standard of sanitation, strength and beauty to
:vt::h])i:::lm::‘:»“1.31;3 o this finest of closet seats. This Whale-bone-ite Hinge brmgs stt’er.:gth
bone-ite embodying the same to the weakest part of a closet seat—where seat and hinge are joined
e “nodv ?I?p't;'( o together. It makes both the seat and hinge one unbreakable solidified

unit, impervious to moisture, absolutely non-corrosive. And because
the surface is of Whale-bone-ite, this hinge will keep its highly polished
surface under the most severe conditions of use.

Any model of closed or open back Whale-bone-ite Seats may now
be obtained with this new hinge. Guaranteed for the life of the build-
ing. This new Whale-bone-ite feature makes this seat more than ever

Seat shown is Model 18-508. the logical choice where long life and unfailing service are desired.
Phantom view gives details of
construcoon.

WHALE-BONE-ITE s&at

THE BRUNSWICK-BALKE-COLLENDER COMPANY-CHICAGO

Albany Boston Chicago Dallas Detroit Kansas City Minneapolis Philadelphia San Francisco Tampa Ottawn
Atlanta Buffalo Cincinnati Denver Harrisburg Los Angeles New Orleans Pittsburgh Seartle Washington Toronto
Birmingham Charlotte  Cleveland Des Moines Houston El Paso New York Richmond St. Louis Montreal Havana

For a free cross-section of a2 Whale-bone-ite Seat, address Dept. 188 Seat Division,
The Brunswick-Balke-Collender Co., 623 South Wabash Ave., Chicago
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SELECTED LIST OF MANUFACTURERS’

SCREENS
American Brass Co., The, Waterbury, Conn.

Facts for Architects About Screening. Illustrated folder, 9% x
1134 in., giving actual samples of metal screen cloth and data
on fly sereens and screen doors.

Athey Company, 6015 West 65th St., Chicago, IIl

The Athey Perennial Window Shade. An accordion pleated win-
dow shade, made ‘from translucent Herringbone woven Coutil
cloth, which raises from the bottom and lowers from the top.
It eliminates I'ﬂil?l, affords ventilation, can be dry-cleaned
and will wear indefinitely.

The Hiﬂh Manufacturing Co., New:
Your Home Screened the Higgin Way. Booklet. 834 x 11% in.

13 pp. [Illustrated in colors. plete description of Higgin

Screens, designed to meet every need.

rt, Ky.

SHELVING-STEEL
David Lupton's Sons Cmpg. Philadelphia, Pa.
Lupton Steel Shelving. talog D. Tllustrated brochure, 40
PP, 8% x 11 in. Deals with steel cabinets, shelving, racks,
doors, partitions, etc.

SKYLIGHTS

Albert Grauer & Co., 1408 Seventeenth St., Detroit, Mich.

Grauer Wire Glass Skylights. Folder, 4 pp., 8% x 11 in. [Illus-
trated. Data on an important line of wire glass lights.

The Effectiveness of Sidewalk Lights. Folder, 4 pp., 814 x 11 in.
Illustrated. Sidewalk or vault lights.

Let in the Light—The Light That’s Free. Folder, 4 pp., 8% x 11
in, Illustrated. Data on securing good lighting.

SOUND DEADENER
Cabot, Inc.,, Samuel, Boston, Mass.
Cabot's ﬁeaqleniuz Quilt. Brochure 714 x 103 ins., 28 pp. Illus-
trated. Gives complete data regarding a well-known protec-
tection against sound.

STAIRWAYS
‘Woodbridge Ornamental Iron Co., 1515 Altgeld St., Chicago.
Presteel Tested for Strength—stairways, catalog, 92 pp., 8% x 11
ins. Tllustrated. Important data on stairways.

STEEL PRODUCTS FOR BUILDING
Genfire Steel » Youngstown, Ohio.

Herringbone Metal Lath Handbook. 8% x 11 in. 32 pp. Illus-
::.1: . Standard specifications for Cement Stucco on Herring-

e.
Rigid Metal Lath and interior plastering.
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa.
The Arc Welding of Structural Steel. Brochure, 32 pp., 84 x 11
ins. TIllustrated. Deals with an important structural process,

STONE, BUILDING

Indiana Limestone » Bedford, Ind.

Volume 3, Series A-3. Standard Specifications for Cut Indiana
Limestone work, 8% x 11 in. 56 pp. Containing specifications
and supplementary data relating to the best methods of speci-
fying and using this stone for all building purposes.

Vol. 1. Series B. Indiana Limestone Library. 6 x 9 in. 36 pp.
Illustrated. Giving general information regarding Indiana
Limestone, its physical characteristics, etc.

Vol. 4. Series B. Booklet. New Edition. 84 x 11 in.
Illustrated. Indiana Limestone as used in Banks.
Volume 5. Series B. Indiana Limestone Library, Portfolio.
113 x 834 in. Illustrated. Describes and illustrates the use

of stone for small houses with floor plans of each.

Volume 6, Series B—Indiana Limestone School and College Build-
ings. 8% x 11 in,, 80 pages, illustrated.

Volume 12, Series B—Distinctive Homes of Indiana Limestone.
?s x 11.in., 48 pages, illustrated.

Old Gothic Random Ashlar. 8% x 11 in.,, 16 pages, illustrated.

64 pp.

STORE FRONTS

Brahelo Manufacturing Co., 5025-35 South Wabash Avenue, Chicago,

Catalog No. 31. Series 500. All-Copper Construction. Tius-
trated brochure. 20 pp. 8% x 11 ins. Deals with store fronts
of a high class.

Brasco Copper Store Front. Catalog No. 32. Series 202.

Brasco Standard Construction. Illustrated hrochure. 16 pp.
8% x 11 ins. Complete data on an important type of building.

Detail Sheets. Set of seven sheets; printed on tracing paper,
showing full sized details and suggestions for store front de-
signing, enclosed in envelope suitable for filing. Folds to
8% x 11 ins.

Davis Solid Architectural Bronze Sash. Set of five sheets,
printed on tracing paper, giving full sized details and sugges-
tions for designing of special bronze store front construction,
enclosed in envelope suitable for filing, Folds to 214 x 11 ins.

PUBLICATIONS—Continued from page 196

SWIMMING POOL EQUIPMENT & STERILIZATION
The Kawneer Company, Niles, Mich.

Store Front Suggestions. Booklet, 9% pp., 6 x 8% ins. Illus-
trated. Shows different types of Kawneer Solid Copper Store
Fronts.

Catalog K, 1927 Edition. Booklet, 32 pp., 8% x 11 ins. Illus-
trated. Details of Kawneer Copper Store Fronts,

Detail Sheets for Use in Tracing. Full-sized details on sheets
17 x 22 ims.

Modern Bronze Store Front Co., Chicago Heights, IlL
Introducing Extruded Bronze Store Front Construction. Folder,
4 pp., 8% x 11 ins. Illustrated. Contains full sized details of
metal store fronts,

Zouri Drawn Metals Company, Chicago Heights, Il

Zouri Safety Key-Set Store Front Construction. Catalog. 814 x
10%4 in. 60 pp. Illustrated. Complete information with detailed
sheets and installation instructions convenient for architects’
files.

International Store Front Construction. Catalog. 82 x 10 in.
70 pp. Tlustrated. Complete information with detailed sheets
and installation instructions convenient for architects’ files,

R. U. V. Company, Inc., 383 Madison Ave., New York City.
Water Sterilization by Means of Ultra Violet Rays. Booklet
8% x 11 in. 16 pp. Full data on a system of purifying water.
Swimming Pool Sterilization, Booklet 8% x 11 in. 24 pp. De-
scribes a method of purifying water in bathing pools.

TERRA COTTA
National Terra Cotta Society, 19 West 44th St., New York, N. Y.

Standard Specifications for the Manufacture, Furnishing and
Setting of Terra Cotta. Brochure. 8% x 11 in. 12 pp. Com-
plete Specification, Glossary of Terms Relating to Terra Cotta
and Short Form Specification for incorporating in Architects’
Specification.

Color in Architecture, Revised FEdition. Permanently bound
volume 9% x 12% in., containing a treatise upon the basic
rinciples of color in architectural design, illustrating early
furopean and modern American examples. Excellent illustra-
tions in color.

Present Day Schools. 8% x 11 in. 32 pp. Illustrating 42 ex-
amples of school architecture with article upon school building
design by James O. Betelle, A, I. A.

Better Banks. 8% x 11 in. 32 pp. [Illustrating many bankinﬁ
buildings in terra cotta with an article on its use in ban
design by Alired C, Bossom, Architect,

TILE, HOLLOW
National Fire Proofing Co., 250 Federal St., Pittsburgh, Pa.

Standard Wall Construction Bulletin 174, 8% x 11 in. 32 pp.
Illustrated. A treatise on the subject of hollow tile wall con-
struction.

Standard Fireproofing Bulletin 171, 8% x 11 ins.,, 32 pp. Illus-
trated. A treatise on the subject of hollow tile as used for
ﬂioors, girder, column and beam covering and similar construc-
tion.

Natco Double Shell Load Bearing Tile Bulletin, 8% x 11 ins., 6
pp. Illustrated.

Natco Unibacker Tile Bulletin, 8% x 11 ins. 4 pp. Illustrated.

Natco Header Backer Tile Bulletin, 8% x 11 ins., 4 pp. Illus-
trated, ’

Natcoflor Bulletin, 8% x 11 in. 6 pp. Illustrated. )

Natco Face Tile for the Up-to-Date Farm Bulletin, 824 x 11 ins,

TILES
Kraitile Company, 55 New Montgomery St., San Francisco. High
Fired Faience Tile. Booklet. 32 pp. 8% x 11 ins. Illustrated.
Presents a fine line of tiles for different purposes.

Unites States Quarry Tile Co., Parkersburg, W. Va.
Quarry Tiles for Floors. Booklet, 119 pp., 844 x 11 ins. Illus-
trated. General catalog. Details of patterns and trim for floors.
Art Portfolio of Floor Designs. 934 x 1214 ins. Illustrated in
colors. Patterns of quarry tiles for floors.

VALVES
Crane Co., 836 S. Michigan Ave., Chicago, IlL
No. 51. General Catalog. Illustrated. Describes the complete
line of the Crane
C. A. Dunham Co., 450 East Ohio St., Chicago.
The Dunham Packless Radiator Valve Brochure, 12 pp., 8 x 11
Illustrated. Data on an important type of valve.

Illinois Co., Racine Ave., at 21st St., Chicago, IllL
Catalog. 8% x 11 in. 88 pp. Illustrated.

Jenkins Bros., 80 White St., New York. ;

The Valve Behind a Good Heating System. Booklet 434 x 734 in.
16 pp. Color plates. Description of Jenkins Radiator Valves
for steam and hot water, and brass valves used as boiler con-
nections.

Jenkins Valves for Plumbing Service. Booklet. 4@ x 7% in.
16 pp. Illustrated. Description of Jenkins Brass Globe, Angle
Check and Gate Valves commonly used in home plumbing, and
Iron Body Valves used for larger plumbing installations.
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Planned first of all,

a Carey Built-up Roof

The new Liggett Build-
ing, Fourth Avenue and
Pike Street, in the very
heart of Seattle, Wash-
ington. This $800,000
edifice is given the de-
pendable protection of a
Carey Built-up Roof.

Lawton & Moldenhour,
Architects

Murdock & Eckman,
Contractors

119
\:VHEN we began the

plans for the new Liggett
Building,” said George W.
Lawton, of Lawton & Mol-
denhour, prominent archi-
tects of Seattle, Washing-
ton, “one of the first things
we decided on was the roof.

“Many years ago,” contin-
ued Mr. Lawton, ‘“‘we learned
that a Carey Built-up Roof
could be depended upon abso-
lutely for years of attention-
free service. Since then we
have applied this dependable

BUIET UP ROOFS

covering over buildings of all
types — warehouses, apart-
ment houses, downtown
buildings, and even on resi-
dences. As a matter of fact,
my own country home has for
almost twenty years been
protected by Carey Flexible
Cement Roofing.”

The Philip Carey CO., Lockland, Cincinnati, Ohio

“A roof for every building”
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THE AMBLUCO NON-SLIP
BLUE STONE
LANDINGS

STAIR TREADS

and

Columbia High Schnai South Ornng:. N. J. in which AMBLUCO Treads
& Betelle, Architects.

were furnished for all seven stairways. Guil
A few other typical installations
Brookline High School Boston, Mass.
Junior High School Linden, N. J.
Locust Valley Grade School Locust Valley, L. 1.

Public Latin School Boston, Mass.
Greenwich High School

Greeley
Coffin & Coffin

Kilham, Hopkins &
Harold B. Brady, Inc.

McLaughlin & Burr
Greenwich, Conn. Guilbert & Betelle

GREATLY EXCEL

in the most important qualities
DURABLE :: NON-SLIP :: ECONOMICAL
and possess all the other essentials
LOW MAINTENANCE :: SANITARY
FIRE RESISTING
QUIET :: RUST PROOF :: ATTRACTIVE

Also
AMBLUCO Saddles, Floor Joiner Strips,
Swimming Pool Coping and Flooring.

See our catalog in Sweets or write
for our pamplet A-28 for your files.

AMERICAN BLUE STONE CO.

CONSULTING and SALES OFFICE

101 PARK AVE., NEW YORK

AMERICAN
LT S p—

Reg. U8, Pat. Office

SELECTED LIST OF | MANUFACTURERS’

VENETIAN BLINDS
Burlington Venetian Blind Co., Burlington, Vt.

Venetian Blinds. Booklet, 7 in. x 10 in., 24 pages. Illustrated.
Describes the “Burhng‘ton Venetian blmds method of opera-
tion, advantages of installation to obtain perfect control of
light in the room.

VENTILATION
American Blower Co., Detroit, Mich.

American H. §. Fans. Brochure, 28 pp., 8% x 11 in. Data on
an important line of blowers.
Duriron , Dayton, Ohio.

Acid-proof aust Fans. Folder, 8 x 104 ins., 8 pp. Data

regarding fans for ventilation of laboratory fume hoods.
Specification Form for Acid-proof Exhaust Fans. Folder, 8 x 10}z

ins.

Globe Ventilator Company, 205 River St., ’I‘my. N. ¥
Globe Ventilators C.atain 6 x 9 in. (? Illustrated pro-
fusely. Catalog gives completc data on “Globe” ventilators as
to sizes, dimensions, ga es of material and table of capacities.
It illustrates many erent types of buildings on which
“Globe” wventilators are in succes-ful service, showing their
adaptability to meet varying requirements,

VnnNZﬂe Ventilating Corporation, 155 East 42nd St., New York,

The Ventadoor Booklet. 64 x 3% in. ‘}m Illustrated. De-
scribes and illustrates the use of the entadoor for Hotels,
Clubs, Offices, etc.

WATERPROOFING
Company, The Philip, Lockland, Cincinnati, Ohio.
Waterproofing Specification Book. 8% x 11 in. 52 pp.
re Steel Youngstown, Ohio.

Waterproofing Han book. Booklet. 8% x 11 in. 72 pp. Illus-
trated. Thoroughly covers subject of waterproofing concrete,
wood and steel preservatives, dustproofing and hardening con-

crete floors, and accelerating the setting of concrete, Free
distribution,

M Builders C Cleveland, Ohio.

Waterproofing and Dampprooﬁng and Allied Products. Sheets

in loose index file, 9 x 12 in. Valuable data on different types

of materials for protection aga.mst dampness.,
Wlterprooﬁnx and Dampproofing File.,, 36 pp. Complete de-

scriptions and detailed specifications for materials used in

building with concrete.

& Ltd., 342 Madison Ave.,, New York City.

“Permantile Liquid Wltzr]arooﬁng" for making concrete and

cement mortar permanently impervious to water. Also circu-
lars on floor treatments and cement colors. Complete data
and specifications. Sent upon request to architects using
business stationery. Circular size, 8% x 11 in.

PUBLICATIONS-—Cominued from page 198

lm., L., 116 Fifth Ave., New York, N. Y.
Pamphlet, 8% in. 8 pp. pinnatmn of waterproofing
principles. pemﬁcatlona for waterproofing walls, floors, swim-

ming pools and treatment of concrete, stucco and mortar.

Toch Brothers, 110 East 42nd St., New York City.
Specifications for Dampproofing, Waterproofing, Enameling and
Technical Painting. (P.ompiete and authoritative directions for
use of an important line of materials.

The Vortex Mfg. Co., 1978 West 77th St., Cleveland, Ohio.
Par-Lock Specification “Form D” for waterproofing surfaces to
be finished with Portland cement or tile.
Par-Lock Specification “Forms E and G” membrane waterproof-
ing of basements, tunnels, swimming pools, tanks to resist

hydrostatic pressure.

Par-Lock Waterproofing. _Specification Forms D, E. F and G.
Sheets B% x 11 ins. Data on combinations of gun-applied
aaphalt and cotton or felt membrane, built up to suit require-
men

Par- Lock Method of Bonding Plaster to_Structural Surfaces.

Folder, fn x 11 ins. Official Bulletin of Apé;roved
Prnducts. vest:gatmg Committees of Architects an
gineers.

WEATHER STRIPS

Athey Company, 6035 West 65th St., Chicago.
The Only Weatherstrip with a Cloth to Metal Contact. Booklet,
16 pp., 8% x 11 ins. Illustrated. Data on an important type
of weather stripping.

The Higgin Manufacturing Co., Newport, Ky.
Higgin All-Metal Weather Stﬂp! Booklet. 6 x 9 in.
Illustrated in colors. Describes various types of Higgin Wcatﬁer
Strips for sealing windows and doors against cold and dust.

WINDOWS

The Kawneer Company, Niles, Mich.
Kawneer Solid Nickel Silver Windows. In casement and weight-
hung types and in drop-down transom type. Portiolio, 12 pp.,
“3‘ x 11% ins. Illustrated, and with demonstrator.
D Lupton’s Sons Company, Philadelphia, Pa.
Lupton Pivoted Sash, Catalog 12-A. Booklet, 48 pp. 85§ x 11 in.
Tllustrates and descri windows suitable for manufacturing
buildings.

WINDOWS, CASEMENT
Crittall Casement Window 10951 Hearn Ave., Detroit, Mich.
Catalog No. 22. 9 x 12 in. 76 pp. Illustrated. Phnlographn of
actual work accompanied by scale details for casements and
composite steel windows for banks, office buildings, hospitals
and residences,

Part Two
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In the various departments of the United States
Navy—in government arsenals, docks, munition
plants, hospitals, navy yards, ships—in govern-
ment offices and institutions of all kinds, Strowger
P-A-X has been selected for infallible interior
telephone service.

With precision and unfailing accuracy it meets
the rigid requirements of government service, on
land and sea; at the turn of a dial it meets sudden
emergencies with the same facility with which it
handles regular routine calls. It is available for
duty, instantly, every hour of the day or night.

The United States government demands the most
dependable equipment that human ingenuity can
devise; and Strowger P-A-X is the logical choice.
Likewise, P-A-X is used and endorsed by the
world’s largest manufacturers, banks, railroads,
hotels and business institutions of every character.

P.A-X Monophone,
Type 2

‘The Monaphone fills a rap-
idly growing need for an
instrument with all the com-
pactness and efficiency of
the conventional telephone,
but with the additional ad-
vantage of having the trans-
mitter and receiver in asingle
easily handled unit. The
P-A-X Monophone is espe-
cially designed and intended
for usewith Strowger P-A-X.

Strowger P-A-X

Not merely an auto-
matic telephone but a
perfect system of interi-
or communication, de-
signed and built to the
finest engineering stand-
ards and of the same
type of equipment that
has been adopted for
public exchanges the
world over,

N e

P-A-X Installations
in Government, State
and Municipal
Departments
Augusta Arsenal, Augusta,Ga.

Camp Alfred Vail, N. J.

Ciry of Chicago, Department
of Gas and Electricity

City of Milwaukee, Sewage
Disposal Plant

Department of Docks and
Ferries, New York

Department of Public Safety,
Electrical Bureau, Phila.,Pa.

Detroit Department of Health

Detroit Police Department

Erie Ordnance Reserve Depot
La Came, Ohio

Frankford Arsenal, Phila., Pa.

Headquarters Sixth Corps
Area, Chicago

Municipal Pier, Chicago

Nat'l Soldiers Home, Maine

Naval Hospital, Canacoa,
Cavite, P. L.

Norfolk Navy Yard,
Portsmouth, Va.

Panama Canal Commission,
Balboa, Cristobal, Pedro
Miguel, Gawn, C. Z.

Patent Office, Washington

Fhilippine Ordnance Depot,
Manila, P. L

Picatinny Arsenal, Dover, N.J.

Rock Island Arsenal, 1M1,

Savanna Proving Ground, 111

Springfield Armory, Hill
Plant, Water Shops, Mass.

Submarine Base, Coco Solo,

Supervising Architect’s Office,
Treas. Dept., Washingron

‘War Department, Fr. Clayton,
Ft. Davis, C. Z.; Fort Mon.
roe, Va.; Fort Shatter, KL T,

Watertown Arsenal, Mass.

Waterviiet Arsenal, N. Y.

U. §. Assay Office, Treasury
Dept., New York, N. Y.
U. 8. Engineer's Office, N. Y.

U. S, Helium Production
Plant, Fort Worth, Tex.

U. 8. Naval Academy,
Annapolis, Md.

U, 8. Naval Air Station,
Lakehurst, N. J.

U. 8. Naval Ammunition
Depot, Portsmouth, Va,

U. 8, Naval Home, Phila,, Pa.

U. 8. Naval Operating Base,
Hampton Roads, Va.

U. 8. Naval Torpedo Station,
Newport, R. L.

U. S. Navy Yards, Phila., Pa.
Bremerton, Wash.

U. S8 Quartermaster Inter.
mediate Depot, Jefferson-
ville, Ind.

U.S. 8.8, “Camden,”
“Daobbin,"” “Harrisburg,"”
“Holland,” “Whitney.”

Automatic Electric Eﬁc.

Engineers, Designers and Manufacturers of the Strowger Automatic Telephone System InUse the World Over
Home Office and Factory, CHICAGO, ILL.

~BRANCH OFFICES -
101 Mariena St. ¢ ¢ ¢ Adanta, Ga. Go1 Griswold §t. ¢ ¢ Detroit, Mich.

31 St James Ave. ¢ +  Bomon, Mass,

53,
216 Superior St. # ¢ Cleveland, Ohio 419 Second Ave,, So., Minneapoll

21 East yoth St. ¢+ + New Yorl, N. Y

Lafayenre Bldg. + +« + Philadelphia, Pa.
621 S, Hope St ¢« Los Angeles, Calif. 107 Sixth Sweet ¢+ ¢ Pittsburgh, Pa.
is, Minn, 61 Olive Seréet  + + + St Louis, Mo,
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American Insurance Union, Columbus, Ohio

C. Howard Crane, Architect

Beauty —plus what ?

Plus safety. Finishes so perfect as to be mis-
taken for the most costly woods, plus safety
that wood can never have.
comparable to the cabinet maker's finest ef-
forts, plus the permanence found only in
enduring steel—this is the story of United
Metal Doors.

The building at the left has all swing doors of
United hollow metal construction.
cident
equipped with doors and trim, elevator en-
closures, partitions and conduo-base of this
same
writers have approved it.

vention practice demands it.

Workmanship

Not by ac-
new buildings

are the important

construction. The Under-
Modern fire-pre-

fire-safe

Have you a copy of the detailed
United handbook?

THE UNITED METAL PRODUCTS CO., CANTON, O.

UNITED

METAL DOORS

SELECTED LIST OF MANUFACTURERS’

WINDOWS, CASEMENT—Continued
Genfire Steel Company, Youngstown, Ohio.
G F Steel Standard Casement Windows, Booklet, 16 pp., 8% x 11
ins. Data and architectural details of casements,
H & Sons, Henry, 103 Park Ave., New York, N. Y. 4
Qatulog. 134 x 165 in. 30 pp. Hliuatrated. Full size details of
outward and inward opening casements.
The Kawneer Company, Niles, Mich. -
Kawneer Solid Nickel Silver Windows. In casement and weight-
hung types and in drop-down transom type. Portfolio, 12 pp.,
9 x 1134 ins. Illustrated, and with demonstrator.

David Lupton's Sons Compung, Philadelphia, Pa.

Lupton Casement of Copper-Steel. Catalog C-122. Booklet 16 pp.
8% x 11 in. Illustrated brochure on casements, particularly for
residences.

Richards-Wilcox Mig. Co., Aurora, IIL 3

Casement Window Hardware. Booklet. 24 pp. 8% x 11 in.
Illustrated. Shows typical installations, detail drawings, con-
struction details, blue-prints if desired. Describes AIR-way
Multifold Window Hardware.

Truscon Steel Co,, Youngstown, Ohio.

Truscon Steel Casements. Booklet, 8%4 x 11 in., 24 pp. Hand-
somely printed with illustrations of houses equipped with Trus-
con sement Windows. Illustrations of wvarious units and
combinations. Specifications, types and sizes and details of
construction,

Architectural Details. Booklet, 8% x 11 in. 16 pp. Tables of
specifications and typical details of different types of construc-

tion.
List of Parts for Assembly. Booklet, 8%4 x 11 ins., 16 pp. Full
lists of parts for different units.

WINDOWS, STEEL AND BRONZE
David Lupton’s Sons Company, Philadelphia, Pa.

A Rain-shed and Ventilator of Glass and Steel. Pamphlet, 4 pp.
8% x 11 in. Deals with Pond Continuous Sash, Sawtooth
Roofs, etc.

How Windows Can Make Better Homes. Booklet. 37§ x 7 in.
12 pp. An attractive and helpful illustrated publication on use
of steel casements for domestic buildings.

Truscon Steel Company, Youngstown, Ohio.

Truscon Mechanical Operators for Steel Windows. Brochure,
8% x 11 in., 65 pp. Complete description of various kinds of
installations with drawings of details.

Drafting Room Standards. Book, 8% x 11 in,, 120 pages of
mechanical drawings showing drafting room standards, speci-
fications and construction details of Truscon Steel “findovu.
Steel Lintels, Steel Doors and Mechanical Operators.

PUBLICATIONS —Continued from page 200

WINDOWS, STEEL AND BRONZE—Continued

Daylighting and Ventilating Power Houses. 32-pp. booklet,
824 x 11 in., illustrating the economical application of Truscon
Windows in modern power house design.

Truscon Solid Steel Double-Hung Windows. 24--pp booklet,
8% x 11 in., containing illustrations of buildings using this type
of window. Designs and drawings of mechanical details.

Truscon Donovan Awning Type Steel Windows. 12-pp. booklet,
8% x 1l in., illustrating typical installation and giving con-
struction details,

WOOD—See also Millwork

Amerianl\l}hlnm Mfrs. Association, 618 So. Michigan Blvd., Chi-
cago, Il

American Walnut. Booklet. 7 x 9 in. 45 pp. Illustrated. A
very useful and interesting little book on the use of Walnut
in Fine Furniture with illustrations of pieces by the most
notable furniture makers from the time of the Renaissance
down to the present.

“American Walnut for Interior Woodwork and Paneling.” 7x9
in. pages, illustrated. Discusses interior woodwork, giving
costs, specifications of a specimen room, the different figures
in Walnut wood, Walnut floors, finishes, comparative tests of
rhyaiul properties and the advantages of American Walnut
or woodwork.

Curtis

Better Built Homes.

jes Service Bureau, Clinton, Iowa.

Vols. XV-XVIII, incl. Booklet. 9 x 12 in.

40 pp. Illustrated. Designs for houses of five to eight rooms,
respectively, in several authentic types, by Trowbridge &
Ackerman, architects, for the Curtis Companies.
Long-Bell Lumber Co., Kansas City, Mo.
The Perfect Floor. Booklet 5% x 734 in. 16 pp. Illustrated.
Valuahle for the data given on the use of wood for floors.

Saving Home Construction Costs. Booklet 414 x 734 in. 24 pp.

Discusses economy and value in domestic ing.

Experiences in Home Building. Booklet 6 x 9 in. 16 pp. Rec-
ords the testimony of a number of builders and contractors as
to the value of certain materials.

The Post Everlasting. Booklet 8 x 11 in. 32 pp. Illustrated.
Describes the production of posts and their use in various ways.

West Coast Lumber Trade E jon Bureau, Seattle, Wash.

“Durable Douglas Fir; America’s Permanent Lumber Supply.”
Booklet, 32 pp., 7 x 11 ins. Illustrated. Complete data on
this valuable wood.

“Douglas Fir Wall Hanger."” Metal-bound hanger, 31 x 32 ins.
An attractive advertisement for Douglas fir,

“Where to Use Douglas Fir in Your Farm.” Brochure, 32 pp.,
6 x 9 ins. Data on use of this wood for farm buildings.

Part Two
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FIRE PROTECTION
FOR SCHOOLS
SIMPLIFIED!

SIGNAIL-IZE

Box Cireuit

Signal Cirenit

Signalized Fire Protection is
simplicity. No complicated ap-
paratus—no room for hazard.
Why specify expensive, com-
plicated equipment?

250 New York Schools are
Signalized. Hundreds of other in-
stallations throughout the coun-
try. It is fast becoming the stand-
ard fire protection apparatus.

Write for Bulletin showing
complete layouts and
specifications.

A. I. A. File Reference
Fire Alarm No. 31-1-1

Lighting
Service

One Moving
Part

Trouble Signal
e o Listed and approved by
The National Board of

Fire Underwriters.

Phantom View
SIGNAL "=
ENGINEERING & MFG. CO.

43 SEVENTH AVENUE NEW YORK, N.Y.
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NEPONSET

BI RD’ BLACK
- M BUILDING PAPER

NEFIJNSET

PRODUCTS

EPONSET BLACK is a tough,

heavy Waterproof Build-
ing Paper that keeps out damp-
ness and drafts. Its glistening, as-
phalt-coated surface sheds water
like a duck’s back.
For a permanent barrier against
the elements, specify Bird’s Ne-
ponset Black. Over roof boards
and under slate, tile, metal or
asphalt shinglesit makesa water-
tight covering. When placed
back of stucco and under clap-
boards or shingles it keeps out
drafts and dampness and es
the heating of the house more
economical.
Your contractor or builder can
get Neponset Black at a mo-
ment’s notice. It is standard
stock with dealers in Bird’s
Building Products. Refer to
Sweet’s or write to us for com-
plete specifications.

BIRD & SON, inc.

Established 1795
EAST WALPOLE, MASS.

Chicago Office and Plant :
1472 West 76 Street
New York: 295 Fifth Avenue

Manufacturers of

NEPONSET TWIN SHINGLES
PAROID ROOFING
Bird's Alphalt Sb g]llcl
Bird’s Design Roo!
Bird’s Neponset Black Bmldinﬂ Paper
Bird's Neponset Rugs
and Floor Coverings

Canada:
Building Products, Ltd.
Bird & Son, Division

ilton, Ont.

AND BUSINESS

Part Two

A Duraflex-A Installation in the Philadelphia Area
Crass Room, Ammneron Hion Schoor, ABINGTON, Pa.
HEACOCK and HOKANSEN, Architects
Harry Murphy, Builder
QUA LITY has led Architects,Builders and Owners
to specify and use Duraflex-A Flooring.
section of the country, under varying climatic and
building conditions, Duraflex-A has more than meas-

In every

ured up to the needs of modern construction practice.
By providing a permanent, seamless wearing surface,
Duraflex-A can be most economically maintained in

perfect condition for the life of any building. Write

for data and specifications.

THE DURAFLEX COMPANY, Inc.
BALTIMORE - MARYLAND

OrFrricEs 1N PraunvnciralL CiTiES

DURAFLEX-A
FLOORING

[ g

Hard Maple |
Flooring

Investigate its merits and you will
find it to have no equal for wearing
qualities.

When specifying 172" and 1%4&" thick-
nesses of Maple Flooring for ware-
houses and industrial buildings, you
are assured of a floor that will out-
wear cOncrete or any composition.

p—

Write us for samples and detailed information

#RoBBINS FLOORING

ROBBINS FLOORING CO.

RHINELANDER
WISCONSIN
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Better School Floors

.. = at lower cost

Wageay
REL LT

High School, Baldwin, Long Island....50,000 sq. ft. of TMB

HE smooth, velvety, rubber-like texture
of TMB gives perfect walking comfort,
and is remarkably quiet. The surface will
never crystallize to unyielding hardness; it
will never wear gritty or become slippery.
Laid with a trowel; entirely seamless, TMB
is easy to keep clean because there is nothing
to catch dirt.
The material will never rot, shrink, expand
or become loose. It is not affected by damp-
ness, acids or alkalies.

The initial cost of TMB is usually lower
than other types of approved flooring material.

Maintenance cost is exceptionally low. If
any area is ever damaged or if remodelling is
necessary, new TMB can be applied with per-
fect color matching and no evidence of a seam.

Available in permanent rich colors; verde
green, mahogany, black, olive green, tan and
walnut.

Write for details of specifica-
tion, installation and guarantee.

a wooden floor.

school buildings.”

Direct Testimony from a TMB
School User

“TMB flooring is installed in our school. It has the very desirable
feature of being resilient, quiet, durable, sanitary, easy to clean and
comfortable to walk on. It does not tire the feet nearly as much as
We are thoroughly satisfied with it and believe
it to be the most satisfactory type of flooring in existence for

(Dated January 6, 1928)

THOS. MOULDING FLOOR CO.

(Flooring Division—Thos. Moulding Brick Co.)

165 West Wacker Drive
Chicago, Illinois

Grand Central Terminal Bldg.
New York, New York

205
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Fire Alarm
Systems

Specialists in Fire Alarm Systems
since 1873, the A. D. T. Co. in-

cludes in its line of Protection

equipment interior Fire Alarm
Systems meeting the needs of ade-
quate protection

For Schools.

These systems are sold for instal-
lation by electrical contractors or
by our own installing force as de-
Our service organization
with branches in 117 cities in the
United States is always available

sired.

to make repairs or provide com-
plete maintenance.

Write for detailed information.

»E0D>

Controlled Companies

American District Telegraph Co.
183 Varick Street
New York, N. Y.

Part T'wo

In your specification write

TMubwholitan —Then check

your job and if it is prop-

have kept faith w1th your
client

Manufacturers of Quality Products Since 1892

Some Recent
Installations

Sherry-
Netherlands Hotel
Savoy-Plaza
Hotel
Columbia-
Presbyterian
Medical Centre

Graybar Bldg.

Transportation
Bldg.

General Motors
Bldg.

Paramount Bldg,

Copyright 1927 by Irving Underhill
At left—Sherry-Netherlands
Hotel. Shultze & Weaver,
Architects

At right—Savoy-Plaza.
McKim, Mead & White,
Architects

SWITCHBOARDS—Standard and Special
“CONTROLITE STAGE BOARDS™
STANDARD AND SPECIAL STAGE BOARDS
STANDARD AND SPECIAL PANELS
“NARO™ SAFETY PANELS
“MIDGET " SAFETY PANELS
DETACHABLE FLUSH SWITCHES
DETACHABLE COMBINATION SWITCHES
AND RECEPTACLES
HEAVY DUTY RECEPTACLES-30A. 110V.
WIRING DEVICES FUSES
Also Manufacturers of the

“FACEALITE”
THE BATHROOM CABINET DE-LUXE
NOT ONLY A MIRROR. NOT ONLY AN ELEC-
TRIC LIGHT—BUT BOTH COMBINED
If Catalog No. 24 is not in your files, please write

Facealite catalog upon request

Metropolitan Electric Mfg.Co.
Boulevard at 14th Street

Long Island City, N.Y.
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Ihe

PLASTER KEY

—that includes a superior

She

DAMP-PROOFING—

—r

Plus an im
B coating of grit

job of Damp-proofing

Par-Lock
Appliers

ALBANY,
425 Orange Street
BALTIMORE,
613 West Cross Street
BOSTON,
45 Commercial Wharf
BUFFALO,
958 Ellicort Square Bldg.
CHICAGO,
111 West Monroe Street
CLEVELAND,
218 Hunkin-ConkeyBldg.
COLUMBUS,
751South CassinghamRd.
DETROIT,
2511 First National Bldg.
KANSAS CITY, MO.
2035 East 19th Street
MINNEAPOLIS
200 Builders Exchange
NEWARK, N.].
24 Commerce Street

\\/ HEN specifying a damp-proofing
treatment for walls and ceilings, there
is marked advantage in selecting a treatment

that affords a dependable plaster key.

The combination of damp-proofing and key
found in Par-Lock reacts to the advantage o
both factors. You are sure of sufhcient as-
phalt when you specify Par-Lock. No “skin™
coating will afford embedment for the heavy
Par-Lock grit.

At the same time, the Par-Lock key is an
effectual safeguard against expansion cleav-
ages, because of the elasticity of the asphalt
in which it is embedded.

Every Par-Lock Applier has a long and intimate ex-
perience in Damp-proofing and plaster base questions.
A letter or call to the nearest Par-Lock Applier is a
logical first step toward wall and ceiling satisfaction.

THE VORTEX MANUFACTURING COMPANY
1984 West 77th Street Cleveland, Ohio

fayZock

PLASTER KEY

that affords you an
efficient Plaster Key

Par-Lock
Appliers

NEW YORK CITY,
50 Church Street
PHILADELPHIA,
1700 Walnut Street
PITTSBURGH,
207 Fulton Building
SCRANTON, PENNA.
Cedar Avenue
S§T. LOUIS
906 Chemical Building
TORONTO,
2258a Bloor Street,West
TRENTON,
339 Broad St. Bank Bldg.
YOUNGSTOWN,
503 City Bank Building
WIKES-BARRE,PENNA.
904 Second Nat'l Bank
Building
PAR- I.OCK CORK
NSTALLATIONS
United Cork Companies,
Lyndhurst, N. ]
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THE EQUITABLE TRUST COMPANY BUILDING, NEW YORK
Trowbridge & Livingston, Architects Thompson-Starrett Co., Builders
Moran, Maurice & Proctor, Consulting Engineers

At the Cross-Roads of Finance

At Wall and Broad Streets, 42 stories of The
Equitable Trust Company’s new building tower 550
feet above the sidewalk. The five basements, seventy-
five feet below grade, twenty-two and a half feet below
water level, are waterproofed with Cow Bay Water-
proof Cement.

The basement of The J. P. Morgan Company Build-
ing in the foreground was waterproofed by us in 1913.

We estimate on contracts, large or small, where
permanent waterproofing is desired.

The Waterproofing Company

Engineers and Contractors for Waterproofing

345 East 33rd Street 65 Albany Street
New York Boston

“In our 23 years of Waterproofing none of our work has had to be done over.”
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ANNOUNCING THE FORMATION OF

UNITED ENGINEERS & CONSTRUCTORS INC.

DWIGHT P ROBINSON, PRESIDENT

COMBINING

THE U. G. 1. CONTRACTING COMPANY

OF PHILADELPHIA

PUBLIC SERVICE PRODUCTION COMPANY

OF NEWARK

DWIGHT P. ROBINSON & COMPANY, INC.

OF NEW YORK

DAY & ZIMMERMANN
ENGINEERING & CONSTRUCTION COMPANY

OF PHILADELPHIA

THE COMPANY THUS FORMED, WITH A
BACKGROUND OF OVER FORTY-FIVE YEARS |
OF SUCCESSIFUL WORK, WILL OPERATE IN
ANY PART OF THE WORLD UNDER DBROAD
POWERS PERMITTING PARTICIPATION IN
EVERY FORM OF ENGINEERING AND CON-

STRUCTION ACTIVITY.

PRINCIPAL OFFICE-PHILADELPHIA
N. W, COR,. BROAD AND ARCIH STREETS

NEW YORK, NEWARK, CHICAGO, LOS ANGELES, ATLANTA, PITTSBURGH,
HOUSTON, MONTREAL, RIO DE JANEIRO, BUENOS AIRES
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E “ONE TIME" CHUTE FOR “ALL TIME" SERVICE!

“Specifications for a hospital”* by York and
Sawyer, includes the Pfaudler Glass-Lined
Laundry Chute as ideal for purpose involved.

The New-
Pfaudler Glass-
Lined Steel
Laundry Chute.
Fitrted with
gray “Duco”
doors and
quick closing
door clamps.

THE PFAUDLER €O. .. a

The glass-lined steel laundry chute was built with but one purpose in
mind, namely, to meet every laundry disposal problem regardless of
conditions and without danger of infection to its users nor replacement
by its purchasers due to unfitness or deterioration. The very first
Pfaudler chute built, (over 15 years ago and installed in a hospital)
is still in perfect condition and further proves that it has accomplished
the desired result.

In other words a Pfaudler chute is a “one time” chute for “all time”
service. The refinements on the new chute combined with a substantial
price reduction makes it the best “dollar for dollar” investment in the
field for any hospital, hotel or residence.

*This book represents am attempt to raise the standard of
specification writing and is very valuable as a reference. A
copy may be obtaimed from the Pencil Points Press, Inc.

Installed under the Regulations

[LER
MAIL CHUTE

MINERAL WOOL

THE PERFECT INSULATOR
ADDS VALUE BEYOND

of the Post Office Department
in connection with the U. S.

Free Collection Service by the
Sole Makers.

THE CUTLER MAIL CHUTE CO.

GENERAL OFFICES AND FACTORY
ROCHESTER, N.Y.

ALL PROPORTION TO COST

This entirely mineral material is cold-proof, heat-
proof, fire-proof, vermin-proof and sound-proof.

The saving alone in Winter fuel in buildings lined
with Mineral Wool will quickly pay for its instal-
lation, and the comfort to the occupant is im-
measurable.

It also supplies one of the best arguments in case of
sale of building, as Mineral Wool is rated by the
U. S. Bureau of Standards as one of the best of in-
sulating materials.

Send for your sample and illustrated booklet.

U. 8. MINERAL WOOL CO.
280 Madison Avenue, New York, N. Y.

Western Connection: Insulating Products Co.
1553 W. Madison St., Chicago, IIL
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Note pneumatic terminal at super-
visors desk in sound-proof classified
advertising telephone department.

Double Door
Overshot T ermi-
nal  Vacuum.
Used at either initial
or intermediate stations
when silent delivery of
carrier is required. 2%-in.,,
A detailed analysis of Sin. and &in.
this job available to
any responsible archi-
tect on request.

To those who value time

News must be served hot. When it gets cold it ceases to be news. Fractions of a minute are
important to a big city daily. That's why, in the beautiful new building of the Beacon Journal
at Akron, copy is zipped from advertising desk to adv ertising alley, from city desk to com-
posing room, by Standard Pneumatic Tubes, in the flicker of an eyelash. There is instan-

taneous contact between the top floor and the

basement and all intervening floors and depart-
l:l DAR ments. Dwight P. Robinson & Co., the archi-
. tects, knew that with Standard pneumatic tubes,

copy, proofs and instructions would never be
delayed in transit.
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No. 42 of a series of advertisements featuring prominent laundry installations

Included in the
original blue prints

—these modern hotel departments

The President Hotel, Kansas City,
Missowri

Sheperd and Pickett, Architects,
Kansas City, Missouri

The laundry atl the President Hotel, designed and installed
in cooperation with engineers of The American Laundry
Machinery Company

Laundry department at Wardell Apartment Hotel, a planmed-from-
the-start department, completely “American”-equipped, operated under
the direct supervision of the hotel officials

Wardell Apartment Hotel, Detroit, Michigan

Weston and Ellington, Architects, Detroit, Michigan

OU would naturally expect two such presses, are equipped with “American”

magnificent hotels as the ones shown laundry machinery. _
above to have their own laundries, right in Engineers of The American Laundry

: LR Machinery Company have cooperated with
their own buildings. For nowadays laun- . 000 tc%n the initial design of scores of

fifY departmen_ts are almost indispensa‘blc hotel, hospital, club and school laundries.
in hotel operation. And usually, these im- They will be glad to give you the benefit
portant departments, from washers to of their wide experience. Just write.

THE AMERICAN LAUNDRY MACHINERY CO., Norwood Station, Cincinnati, Ohio

THE CANADIAN LAUNDRY MACHINERY CO., LTD.
47-93 Sterling Road, Toronto 3, Ont., Canada
Agents: BRITISH-AMERICAN LAUNDRY MACHINERY CO., LTD.
Underhill St., Camden Town, London, N. W, 1, England
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( ' RODON

reduces operating costs
at the Salmon’ Jower

ERMANENTLY

l: mirror-bright

plumbing fixtures.

That is the “Crodon” con-

tribution to efficient man-

agement of the Salmon

Tower—one of New York's

newest and finest office
buildings.

Because they are “Crodon”-
plated the hundreds of
faucets, valves, pop-up
stoppers and other lavatory
fittings used throughout the
building will not tarnish,
corrode or water spot. No
need for using polishing
cloths, pastes or polishes.
Merely an occasional wiping
off with a damp cloth to
remove dust or grease is all
that is required.

Cleaning costs amounting
to thousands of dollars
yearly are thus saved.

“Crodon” is seven times
harder than nickel and resists
wear indefinitely. This means
additional long service from
each fitting and lowered

CRODON

PLATED

The fact that “Cro-
don”-plated plumbing
fixtures have been in-
stalled in many other
prominent buildings
throughout the coun-
try is indicative of the
importance of “Crodon” as
a factor in reducing operating
COStS.

Manufacturers carry
“Crodon”-plated fittings in
stock or can have fittings
“Crodon”-plated for you in
one of our own plants.
Upon request our Service
Department will give any
desired information or refer
you to our licensees, who
will provide estimates of the
cost of “Crodon” for any
building project.

¢ B

CHrROMIUM CORPORATION
of AMERICA
120 Broadway New York City

Branch Offices and Plants: 4645
West Chicago Ave., Chicago, Ill.—
3125 Perkins Ave., Cleveland, O.—
and at Waterbury, Conn
Metal and Thermit Corp., Agemss
South San Francisco, Cal

operating COSts.

TRADE MARK REG. U. S. PAT. OFF

THE CHROME PLATE

PERMANENTLY BEAUTIFUL ~DOES NOT TARNISH - WEARS INDEFINITELY
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Kny-Scheerer Products Are Bullt for Enduring Service

Recessed Sterilizers, St. Mary's Hospital, E. 8t. Louis
J. W. Kennedy, St. Louis, Mo., Architect

Kny-Scheerer hold the basic patents on Monel Reocessed Cabinets, St. Mary’'s Hospital, E. 8t. Louis

Pl slerl!lzq-rnf.our S T depnrtment_wﬂl Built-in cabinets must be properly designed and built for

be glad to submit detailed drawings, suggestions, enduring service. We are pleased to submit drawings and
specifications and roughing in on request— suggested lay-outs,

The KNY-SCHEERER CORPORATION of AMERICA

10 to 14 West 25th Street, at Broadway
S B New York City, U.S. A.
America’s Largest Manufacturers of Hospital Equipment

An Inseparable Part of the . 333

No. MICHIGAN BLVYD

New Modern Building i g
00’2 |
MASONRY &g ANCHOR

Holabird & Roche, Architects, specified the use of Dovetail Anchor
Slot and Dovetail Masonry Anchors to tie all the Granite work
of the lower floors—the Limestone piers above—and the ornamental
masonry work from the 25th to 35th floor of this magnificent
building, 333 North Michigan Boulevard.

Three years ago when Dovetail was introduced to the Building
Trade, Holabird & Roche were the first architects in Chicago
to recognize the superior value of Dovetail Anchor Slot Company
products and have since then specified Dovetail System of

Masonary Anchorage on all their buildings. i At
W ERERELCE TN E

Complete Technical [llustrated Date . FLIAE RN § |1-’!| lI

Designed for Yowr File on Request bl L2, VAl Rdabiag

The Dovetail Anchor Slot Co. i L]

660 Builders Bldg. Phone Franklin 4436 Chicago, Illinois
Branch Offices in Principal Cities

ALL DOVETAIL products are patented and the word “DOVETAIL”

ta weaistoved fis N5, Patiui i, HOLABIRD & ROCHE—Architects
g 1 HEGEMAN-HARRIS CO., INC.,—General Contractors
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makeshiits thust go/

the NEwW DAY is s here

Neat—does away forever with unsightly nails and
hooks—protects walls and moulding from holes
and scratches—cannot mar exhibits,

Simple — casier than using a thumbtack — your
thumb and forefinger do the trick in a second.

Efficient—holds firmly for a minute or a year.
You can place exhibits on any wall as close or as
far apart as you wish. Holds single flat sheets or
heavy maps with equal ease.

Safe—you cannot pound, scratch or cut your fin-
gers while hangang exhibits or maps, and no
hooks or nails remain when exhibits are removed.

Strong —Scientifically designed to last a lifetime.
Easily holds the heaviest maps—as many as you
want,

Low in Cost—bought by the foot, there is no
waste. Fasteners are inexpensive and do not
wear out.

Working models and detailed specifications
(AIA file No. 19 e 3-5) of the Day Adjustable
Display Rack will be sent to interested
architects and school executives on request.

The DAY ADJUSTABLE DISPLAY RACK
is the modern means of hanging all maps,
charts, posters, exhlblts and other materlal

Slllllﬂ! insert spring clip,
using slight pressure between
thumb and forefinwer.

The Day Adjustable Display Rack is an attractively finished Steel
Rail and is nailed to the moulding above the blackboard AS
SHOWN AT THE TOP OF THIS PAGE. It is inconspicuous
and blends perfectly with any moulding. It is furnished in four-
foot lengths and equipped with two types of fasteners—small spring
clips for hanging flat sheets and sturdy hooks for holding maps and
other heavy objects. Both clips and hooks may be fixed at any
position along the rack and removed with one hand in a second.

Architects are specifying the installation of Day Adjustable
Display Racks in new schools. They realize the fallacy
of providing neat attractive walls and mouldings only to
have them disfigured through the use of nails, tacks, pins,
serews and the other makeshifts so commonly used in the
hanging of exhibits.

School Boards, too, are turning toward Day Adjustable Display

Racks for the economical and practical solution of a perplexing
problem.

Building Superintendents and Janitors are pleased to discover that
an entire room can be DAY equipped in surprisingly little time—
and with no tools other than a hammer.

Day Display Rack is carried in stock by School Supply Distributors
throughout the United States and Canada.

J. L. Hammett Company

380 JELLIFF AVENUE
NEWARK, N. J.

KENDALL SQUARE
CAMBRIDGE, MASS.
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FOR ALL

L_ARGE OR SMALL

Qur line is complete for every
kind of a stage—our engineers
would like the privilege of
studying your stage problems.
Our interest does not obligate
you in any way . . . . it simply
means that it is possible that
we may be able to show you,
as we have shown others, the
way to stage economy for your
individual need . . . . our

STAGE EQUIPMENT

has been installed in the
WASHINGTON IRVING HIGH SCHOOL

New York

SOUTHAMPTON HIGH SCHOOL
Southampton, L. L.

UNION HIGH SCHOOL
Huntington, L. I.

CENTRAL HIGH SCHOOL
Columbus, O.

EAST HIGH SCHOOL
Columbus, O.

SOUTH HIGH SCHOOL
Columbus, O.

WESTERN HIGH SCHOOL
Washington, D. C.

ARMSTRONG HIGH SCHOOL
Washington, D. C.

FORDSON HIGH SCHOOL
Detroit, Mich.

SCHOOL OF BUSINESS COLUMBIA U.

New York

YALE UNIVERSITY
New Haven, Conn.

Orchestra— Console— Stage Elevators
Counterweight Systems
Asbestos — Steel —Sound proof Curtains
Draw Curtain Tracks

PETER CLARK
INC.
534-550 W. 30th Street

New York City

AND BUSINESS

KEWANEE'S na-
tion-wide organization
of  hydraulic-electric
engineers will counsel
any architect without charge.

KEWANEE men are not salesmen nor
ex-plumbers, but trained experts in private
water supply, electric light and sewage
disposal. Back of them is the KEWANEE
quarter century of technical and manu-
facturing experience and the KEWANEE
line of over 200 private utility systems.

We appreciate the architect’s needs and
problems. We are glad to help draft
specifications for proper private utilities
to fit the exact needs of each job—from
country cottage to million dollar club or
estate,

FREE BOOK of Specifications.

Our complete architect’s specification
book contains a mass of engineering data
and specifications on water supply, elec-
tric light and sewage disposal. You
need it. Sent free. Write for it.

KEWANEE PRIVATE UTILITIES CO.

442 8. Franklin St., Kewanee, Ill.

I . |

NEW DEVELOPMENT
that means much to you.
SEALS
CONCEALS
ORNAMENTS

wood or machine screws, bolts, nuts, nails, rivets, etc.
ANY MATERIAL OR FINISH

CROWNER COMPANY
233 BROADWAY, NEW YORK
Also CHICAGO and DETROIT
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For ecuTEEN YEARS the Chicago Pump
Company has been active in developing
centrifugal pumping equipment to meet
the every need of the Building Industry.

An undisputed leadership in the Building Field has
been the inevitable result of this constant effort.

It is necessary, then, that when the Chicago Pump

1—=The “Condo-Vac” has a centrifugal :' |

air pump. It is simple, positive and

Company presents to the Building Industry a new quiet. i
pump—it must be of a quality and efficiency that will 2—The “Condo-Vac” is horizontally _
be a credit to the standing of its maker. Spiit, making ic sasily scocssile.
: 3—The “Condo-Vac” has a low return "*
It is under these circumstances that the Chicago & |

inlet. On the 8000-foot size it is only
ten inches from the floor.

4—The “Condo-Vac” has a combi-
nation receiver and base and
takes very little space.

Pump Company introduces the new “Condo-Vac”
—a splendid vacuum pump and a fine piece of

Write for Bulletin 137.

~ SEWAGE-CONDENSATION-CIRCULATING
BILGE- FIRE- HOUSE - VACUUM

1o I
> o

2336 Wollram Stréet, Chicago
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WHERE MONEL METAL SHINES

FOR LUSTER AND BRILLIANCE
THAT NEVER FADE~
USE MONEL METAL

This illustrated folder on Monel Metal
sinks was prepared especially for the

F all the uses for Monel Metal in the home, none is more ot af avchiincs and builders. It co.
logical or satisfactory than its use for sinks and drainboards. e o e S, Yose
. files. Write for your copy today! Ask

A sink must stand all manner of use and abuse: the attacks for Sheet No. 5.

of food acids and chemicals—the grind of sliding dishes and
pans—all the traffic that must pass in and out of the kitchen
sink. Monel Metal furnishes exact.y that combination of prop-
erties required to meet the demands on this equipment.

Monel Metal has that attractive, silvery quality that gives a
kitchen cheerful brightness. Itis easier to clean than any other
available sink material. It has no plating or coating to chip, crack
or wear off. It has the strength of steel and is therefore hard to
dent or scratch.

Monel Metal sinks are absolutely vermin proof. Corners and
joints are soldered and sealed and therefore leave no crevices.
Monel Metal sinks lessen the danger of breakage of china and
crystal.

Monel Metal as the ideal material for sinks, table tops, and
other items of household equipment, merits your consideration

. . - . o SEND FOR
and investigation. Won’t you let us send you additional facts T B O MONEL METAL
about the economy and long life of Monel Metal? AND NICKEL LITERATURE

Monel Matal is & technically controlled Nickel-Copper alloy of high nickel content. Itis mined, smelted, refinod, rolled
and marketed solely by The L jonal Nickel C The name **Monel Metal”" is & registered trade mark.

/MONEN\

THE INTERNATIONAL NICKEL COMPANY anc)/. METAL \ 67 WALL STREET, NEW YORK, N. Y.
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hat youcan
expect from the
National Radiator
Corporation

Corcoran Courts Apart-
ments, Washington, D.C.
Architect: Harvey War-
wick.

Builder: The Cafritz
Construction Company.

-4 COMPREHENSIVE line of products that meet every
heating need.

Performance, demonstrated over a period of years, on heat-
ing applications of every character.

Service that gives new meaning to a much-abused word.

These things you can expect, and will receive, when you
specify National Radiator Products. Products which com-
prise the outstanding achievements of six great companies,
backed today by a united responsibility, and widely dis-
tributed through a great chain of plants and warehouses.

In “National Radiator Products,” you can expect quality, ser-
vice, and permanent satisfaction for your clients, and yourself.

NaTioNaL Rapiator CorPorATION

Ten planis devoted to National Service
through these Branch Offices and
Warebouses:

Baltimore, Md.—2622 Frisby Street
Boston, Mass,—93-97 Oliver Street
Buffalo, N.¥.—McKinley Bldg., Delaware Ave.
Chicago, I1.—2445 N. Keeler Avenue
Cleveland, Ohio—935 E. 63rd Street
Cincinnati, Ohio—SpringGrove and Elmira Ave.
Indianapolis, Ind.—57 S. Bolton Avenue
New York, N. Y.—55 W. 42nd Street
Philadelphia, Pa.—121 N. Broad Street
Pittsburgh, Pa.—1509 Arrott Building
Richmond, Va.—3032 Norfolk Street
Washington, D. C,—2205 Fifth Street, N. E.
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Another Record Br_(_aaker!

Meyer Removable Steelforms have scored —
another hit in the Engineering Building '
at Chicago.

24 Floors of Meyer
Steelform Construc-
tion Poured in 34 Days

ONCRETE for 24 floors—290,000 square
feet—poured in 34 days! Six of these
floors in 5', days! That’s the record made
on the Engineering Building, Chicago.
Meyer Steelform construction made this
accomplishment possible. Speed . .. Econ-
omy ... Better Construction. These are
some of the outstanding advantages. On this
job and every job, the
heavy steel in Meyer
Steelforms permits walk-
ing and trucking over the
forms, thus speeding up

work.

The simple centering
ired beneath Meyer
Steelforms makes possi-
ble their quick removal
and re-use on the floors
above. These economies
alone warrant their use in
concrete construction of any sizeable building. Call
or write nearest office for a representative to talk to
you about these and other Meyer and Ceco Products.

eA Ceeo Product

MEYER

STEELFORMS

If you are mot getting our regular bulletins on Meyer and
Ceco Products write our Omaha Office, 301 North 11th St

Other Ceco Products

Meyer Adjustable Shores Ceco Metal Lath and Hook Hangers S ——
Meyer Adjustable Column Clamps Ceeo Hot and Cold Rolled Channels
Covo Reinforcing Bars and Bar Chairs  Coo® Cornor, Base Bead and Mouldings The conception of D. H. Burnham & Co.
Ceco Welded and Triangle Fabrio Ceco Metal Weather Strips and, is now a reality. Paschen Bros., Contractors.
Ceco Column Spirals Sereens
CONCRETE ENGINEERING CO.
General Offices: OMAHA (289)

Sales Offices and Warehouses: Chicago — Milwaukee — Detroit— Minneapolis—Des Moines
Kansas City—S8t. Louis—Oklahoma City—San Antonio—Dallas — Houston — Los Angeles
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H. Gagnier's residence,
Lambton, Ontario. Founda-
tions and basement walls of
Royal Observatory, Ottawa. Super Cement,
Seismograph chambers un-

derground lined with Super

Cement.

Breakwater at Toronto. Becedent

Thousands of barralsof Super
Cement used. |

says

“Super Cement”

T l R I Penobscot Building, Detroit.
€n years ago, §| l:‘\'l Ying < C! Lme . .

was pioncering. Im. lay architects whose sAmg' Hmcl’;:_mand& .G'l’yu!l:
specifications include this improved form e P AR
of Portland Cement follow many note- Super Cement exclusively.
worthy precedents.

A decade of Super Cement has definitely
established its value.

L sed instead of and exacdy like ordinary

Portland Cement, Dragon Super Cement
produces concrete that is waterproof,
steel-hard, dense, strong and smooth-flow-
ing. ltresists acids, oils, sulphur andsale.

In foundations it obviates need for
membranes, integral and remedial warer-
proofing. As stucco, it prevents crazing,
cracking and seepage. In floors it elim-
inates hardeners, As a mortar, it pre-
cludes efflorescence and makes waternight
joints, With Super Cement you can
make old concrete waterproof; berter still,
you can make waterproof concrete.

Dragon Super Cement is pro-
duced by the makers of Dragon

Barlum Hotel, Detroit, Portland Cement.

Bonnah & Chaffes, Archi- r 'y "

tects. Al conerete below How, Why, Where”—a book-
let—contains data. Regquest for

“wy vel S - C i

E ound‘ lave B Cemepl. a copy entails no wuninvited Power House, Yellow Cab
All bathrooms plastered with solicitation: o Pantia Ak o
Super Cement. ; i ; conG

below ground level including
transformer pits iy Supér
Cement,

mw U W l E T
A e HEH LY }"l ' I'TT’:I:

Francis Boynton School,
Detroit. McGrath, Dohiman
& Page, Architects. All
concrete below grade Super
Cement concrete

The Lawrence Cement Company

302 BROADWAY, NEW YORK., BRANCH OFFICES: BOSTON AND PHILADELPHIA




ERING AND BUSINESS Part Two

]
¥
(3¥]
m
7.
@
—
Z
=
=

For Permanent Economy
In School Construction

The illustrations here show typical school

installations of Alberene Stone—for toilets

and urinals, showers and dressing rooms,
stair treads and landings, laboratory equip-

ment.

For these purposes, Alberene Stone meets every
architectural, physical and chemical standard as no

other material, whether natural or artificial, does.

It combines the three qualities so desirable in mod-
ern school construction—durability, pleasing ap-

pearance, and permanent economy.

The Catalog gives complete information as to
structure and composition, physical and chemical
properties, detail drawings, and specifications.

Write for your copy to Alberene Stone
Company, 153 West 23rd Street, New York City.
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The MASON

spreads easily and every brick stays
where it’s put when [ use Aosmortar

Let the Mason Talk:

““Kosmortar gives a smooth, fast, easy working mortar
that piles up on the trowel and leaves without drag-
ging. It has “body”. The bricks, when laid, stay
put. They do not slip and slide, nor does a lot of
mortar squash out. Kosmortar sets slowly—making
it workable longer. In its wall it hardens quickly—
holding the brick. This allows me to run up the
wall as rapidly as desired. Handled right, Kosmortar
never has to be retempered; it’s inconvenient to do
so and I wonder that architects specify mortar that
needs continual retempering because it certainly
sacrifices strength. Kosmortar joints strike clean
and true; little cleaning down is necessary after the
wall is completed. I can use Kosmortar as soon as
it is mixed; no time is lost by slaking or soaking.”

OSMORTAR

A MASON'’S CEMENT —EASY TO SPREAD

Kosmortar makes an enduring, water-proof bond
for brick, stone, tile and concrete block. It passes
the same test for soundness as portland cement, and
is very much cheaper. The Ideal Cement for Masonry.
Kosmos Portland Cement Co., Incorporated, Kosmos-
dale, Ky., Sales Offices, Louisville, Ky.

¢ @ ®

Kosmos Portland Cement

Uniformly high-test and reliable. Proved durable
in concrete structures of every type of which many
have stood for over twenty years. Perfectly adapted
to making high early-strength concrete.

Dayton Bread Co.
Dayton, Ohio
Hill Smith & Co.
Engineers.
Dayton, Ohio
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A new and economical
concrete floor construction

Morganton High School,
Morganton, N. C. Have-
meyer Truss Floor System
wused, Architect: Frank B.
Simpson, Raleigh, N.

Contractor: John W.
Hudson, Jr., Tarboro, N.C.

Holy Trinity School, Pro-
tivin, lnwa. A?-'E:hﬂ Have-
meyer Truss or System
job. Architect: C. L. Kra-
jewski, Dubuque, la. Con-
tractor: W. L. Yokom,
Dubugque, la.

\I\I\I\\I\J\J

An Engineering Service

In the many sales offices of the Concrete
Steel Company are engineers thoroughly
competent to deal with specific construe-
tion problems, from the specifications to
the finished job. Please feel free to con-
sult with them, without any obligation.
We believe it is to the betterment of all building to have the
possibilities in this new type of floor construction as widely
and fully understood as possible.

v

for schools

In various cities all over the coun-
try may mow be seen schools
(and other types of buildings)
which incorporate a compara-
tively new but fully proven type
of economical floor construction.

Its development begins as far
backas1855, whenJamv-RenwiLL
architect, designed what is con-
sidered the first steel joist floor.
But the full solution of the strue-
tural proh]ems had to wait upon
a simplification of methods of
utilizing a concrete slab together
with a practlval steel ﬂnur truss.

The Havemeyer Truss has prov ed
the KEY to the long desired
method of ec onumrcaﬂv laying a
concrete floor slab of proper load
bearing strength and rigidity.

Itz characteristics make itideal for
schools where problems of 100%
safety and economy walk hand in
hand. Consider the following: —

Economy.The light weight of
the HavemeyerTruss concrete
floor system lessens the load on
walls, eolumns and foundations
reducing construction costs

through il"‘ht(l]lng the design.

MEYER

| | o

The many Havemeyer products listed here are made doubly
valuable by the nearness to the job of some one of the many
Concrete Steel Company offices and warehouses. The fabri-
cating and service facilities of each location are remarkable
for completeness.

Havemeyer Trusses

Meeting all spans from 4 feet to 31 feet, in stock for prompt
dehvgrv No cutting or fabricating on the job.

Havemeyer Bars and other Reinforcing Products

Reinforcing bars with constant cross section. Spirals, bends,
mats, etc.,—an extraordinarily complete service from each of
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Illustrating the placing and spacing of Havemeyer Trusses. After being stiffened
by simple wire bridging, a complete covering of ribbed metal lath or waterproof-
backed fabric is laid, on which a concrete slab 2" to 3" thick is powured.

2 Simplicity. No fabricating on the job. No riveting. No form

work. Easily handled. Open webs simplify placing of pipes

and conduits.

3 Adaptability. For a wide range of building requirements
including schools, apartment:\,limtels, hospitals, residences,

industrial and commercial buildings, ete.

Saves Time. Trusses carried in stock, insuring prompt and

efficient service. Standard units for spans up to 31 feet, meet-
ing all conditions including irregularly aili‘mped floors.
Beyond these are other practical advantages. The men on the
job like it. It is easy to build. Little chance for error. It simpli-
fies supervision. It meets a wide variety of conditions. And best
of all, it actually saves money as compared with previously
accepted floor systems to fill the same conditions.

Complete information is easily available. A new book is now on
the press. The simple standard specifications are quickly adapted
to any job. Write to Concrete Steel Company, 42 Broadway,
New York. Sales Offices and Warehouses in Principal Cities:
Birmingham, Boston, Chicago. Cleveland, Detroit. Kansas City,
Milwaukee, Minneapolis, Norfolk, Omaha, Philadelphia, Pitts-
burgh, St. Paul, Syracuse, Washington, Wichita.

the many company warehouses. Bar Spacers, Beam Saddles,
Hy-Chairs, Inserts and Holding devices of all kinds.

Metal Lath and other Fire-proofing Products
Metal Lath of all types. Door and Window Casing, Steel Case-

ments, Corner Bead, Chalk Trough, Base Screed.
Havemeyer Road Reinforcing

Deformed bars with constant cross section, mats all assembled,
Supporting Chairs and Spacers, Joint Plates, Cap Strips,
Hoosier Asphalt Expansion Joint (which doesn’t ooze all over
the road). Angle Nosed and Round Nosed Curb Bars and

everything necessary to meet State specifications.

225
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Havemeyer Trusses were used on the Coloved Graded School,
Raleigh, N. C. Architect: Frank B. Simpson, Raleigh, N.C.;
Contractor: Kenyon-Thompson Co., Raleigh, N.C.

Sawyerwood School at Sawyerwood, Ohio, incorporating
Havemeyer Trusses. Architect: F. H. DeArment, Akron,
Ohio; Contractor: C. W. & P. Construction Co., Akron, Ohio.

TOUYONOYYTY
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-piece
De pedability/

BATES-TRUSS

The popularity of
Bates-Truss is nation-
wide—the many splen-
did joist installations
throughout the coun-
try are evidence.

JOISTS

EPENDABLE because they do not
rely upon welded, riveted, or fric-
tion joints in stress. Bates ex-

panded structural truss sections have
been used by Railways and Public Utili-
ties for years. We suggest that you write
us if you are not already familiar with
this joist.

D - T
jates_@:iana@ eeJlFuss (o.

_EAST CHICAGO, IND.
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Providing New Strength,
Beauty and Economy
In Interior Construction

THE COMPLETE
KALMAN
LINE

For ‘Buildings

Rib Lath
Diamond Lath
Cup Lath
Troff Sheet Lath
Wing Corner Bead
Expanded Corner Bead
Base Bead
Picture Moulding
Kalmantrim
Metal Trim
Channels
Dome Dampers
Coal Chute Doors
Ash Pit Doors
Flue Cleanout Doors
Wall Plugs and Ties
Wire Fabric
Sleeper Anchors
Inserts
Screed Chairs
High Chairs
Beam Bolsters
Slab Spacers
Column Spirals
Corrugated Bars
Removable Steel Tile
Permanent Steel Tile
Column Forms

AL

v HIS new 3" Rib Kalmanlath lends new
5| strength, new beauty and new economy to
interior construction.

@

()
g |

Strength because it acts as reinforcing. The new
mesh gives a perfect key to plaster. Notice the
illustration which shows the flat strands of the
mesh. This mesh imbeds itself completely in
the plaster.

It lends permanent beauty to interior construc-
tion because of its new perfect keying and plas-
ter reinforcing qualities. These qualities preserve
the beauty of the architectural finish.

In addition it provides a new means of economy
because it is easily and accurately installed. It
makes possible faster work both in the lathing
and plastering—thereby giving the contractor
a lower cost on which to base his bid.

KALMAN STEEL COMPANY

Plants or Offices ar

Chicago Detroit Pittsburgh Philadelphia Kansas City Youngstown
New York Boston 5 cuse St. Paul Dayton Charlotte
Buffalo Baltimore ilwaukee Atlanta Minneapolis Niles

MANILAT
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A Radical Improvement

SCHOOL FLOOR
CONSTRUCTION

SOUNDPROOF
FIREPROOF
MINIMUM DEPTH
FELAT CEILINGED
LIGHT IN WEIGHT
EASILY LALID
ECONOMICAL
MATERIAL SAVING
CUBAGE SAVING

REPUBLIC SLAGBLOK
FLOOR SYSTEM

SLAGBLOK UNITS are made of
light slag concrete by special proc-
ess. They are not mere void pro-
ducers but are properly designed,
light structural units which bond
perfectly with ribs and beams, and
permit direct plastering for ceilings.

OUR ENGINEERS will appreciate
the opportunity of cooperating with
architects and consulting engineers in
regard to the design, application and
cost of the Slagblok System. Working
drawings for construction are furnished
by us with Slaghlok and reinforcement.

REPUBLIC FIREPROOFING COMPANY, Inc.

Main Office: 31 UNION SQUARE, NEW YORK

Established 1909
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Now plaster is reinforced

exactly like concrete!

JARRIE WOOD —

THE WORLID’S LARGEST MANUFACTURERS OF WELDED STEEL FABRIC
FOR REINFORCING CONCRETE CONSTRUCTION OF ALL KINDS

After many years of experience in the
design and manufacture of reinforcing
for concrete, the National Steel Fabric
Company has adapted the same principle
to the protection of plaster. STEELTEX
used in place of lath means a network
of fabricated steel completely embedded
by automatic “back-plastering”. And
more. Because of a specially processed
backing STEELTEX alsoinsulates, damp-
proofs and deadens sound. All this is
made clear by the illustration below.
Send coupon for full information.

National Steel Fabric Company

| pi.lﬁﬂu Steel Co.
603 Union Trust Bldg. w l’mslmrgh Penna.

—_— e — - -

Section showing STEELTEX
and how it is used

() Waterproof backing. (@) Waterproof com-
pound. (@ Second tough backing. (3) Furring
device. (3) Rusl-proufed steel rcinfarcing fab-
ric. A. Scratch coat of plaster. B. Straight-
ening coat. C. Finishing coat.

National Steel Fabric Company,
603 Union Trust Building, Pittsburgh, Pa.

Please send me without charge a copy of
Better Walls for Better Homes.

NHIHQ'

Street &,
City %
E‘d

State A,
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This Is
Not a Trick Water

Heater . .. but a
Logical Development

ACO fuel-less water heaters for buildings

and homes large and small, are not an
accidental freak. They are designed in accord
with recognized engineering principles, to
furnish an adequate supply of clean hot water
at an operating cost that is trifling.

Taco water heaters can be hooked up to
Whether
the fire is high, low or banked, it gives hot
With of

any kind Tacos are especially effective and

any tvpe of steam heating plant.

water without stint. oil burners

economical. Super Taco
for buildings with 200-

gallon hot water tanks, or
larger. Taco Domestic, in
several graded sizes, for
homes with three or fewer
bathrooms.

A post card brings you
complete specification data.

1
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TACO HEATERS,

Successor to Thermal Appliance Co.
342 Madison Avenue New York City
Makers of

TACO

Automatic Fuelless Water Heaters

INC.

AND

Adamston

%}‘t‘i%;é/j{ Drcm/n Flat Glass

BUSINESS Part Twr

No. curveture to
flatten out or strain
from the drawing
process.

l/crrically drawn
in continuous
sheets. Uniform
in thickness and
perfectly flat.

\;:l;;‘l‘“‘h;\‘.‘"h" M | '
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TICALLY DRAWN FLAT e,

FLAT GLASS C0

Lt ARrsauRG. WY

)

ADAMSTON FLAT GLASS COMPANY
CLARKSBURG, W, VA

)

American Theaters

of Today |

By R. W. SEXTON and B.F. BETTS
With a Foreword by S. L. Rothafel (*Roxy"")

N extremely valuable and practical work on the
modern theater, its design, plan, construction and
equipment of every kind. The volume deals with
theaters, large, small, and of medium size; with houses
designed for presentation of various forms of drama
and with other houses intended for the presentation
of motion pictures. Lavishly illustrated, the work
shows the exteriors and interiors of many theaters in
all parts of America, giving their plans and in many
instances their sections to show their construction,
while the text deals with every part of the theater,— [
its lobby, auditorium, stage or projection room, and '
with every detail of equipment,—heating, cooling,
ventilating, lighting, stage accessories, its stage mechan-
ism, etc. A work invaluable to the architect who would
[ successfully design a theater of any size or description.

175 pages, 94 x 12145 ins.
Price - - $12.50 Net

" RoGERs & MaNsoN COMPANY
383 Madison Avenue New York
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JOHNSON
OIL BURNERS e

John C. Austin, Albert C, Martin, John Parkinson, Assaciare Architects
01/' Holmes & Sanborn, Construction Engineers, Mechanical Equipment

s

Lohman Bros., Heating Contractors
English & Lauer, 0i] Burner Specialifls

permanently efficient, clean heat

Twenty-three years of pioneering explain the simplified
compactness of Johnson Automatic Rotary Oil Burners.
Twenty-three years of engineering effort devoted exclu-
sively to oil burner refinement explain the uniformity of
operation....the high efficiency for which the Johnson is
famed.

Exceptionally low fuel consumption, full automatic con-
trol and dependability are the fruits of Johnson develop-
ment. They make Johnson Oil Burners the wise choice for
uniform, controlled building temperatures.

THE Johnson Rotary For sky-scraper, factory or five-room home there is a cor-
Automatic i ed . . - oo .
by Undsmeiie ol rect Johnson model. Write for brief descriptive bulletin on
oratories & New York -

R Jobnson Oil Burners.

and Appeals.

S. T JOHNSON CO.

OIL BURNERS

TRADE MARK REGISTERED

Main Office and Factory, 943 Arlington Avenue, Oakland, Calif.
Factory Branch Offices: San Francisco, Sacramento, Philadelphia

Distributors and Dealers throughout the
United States and in Foreign Countries
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4

REST FOR CONVALESCENTS
White Plains, N. Y.
<
Heating Contractor

CALLAHAN ENGINEERING CO.
White Plains, N. Y.

Heated b a No. 3-80
Spencer Steel Tubular
Heater. Equivalent direct
radiation 8000 sq. ft.

“A SIZE AND TYPE FOR EVERY HEATING REQUIREMENT”

Spencer

steam Twvapor or hot water

Heaters

burn No. I Buckwheat Coal

SPENCER HEATER COMPANY  Genealoficss ~ WILLIAMSPORT, PA.

New York City Boston "Philadelphia Baltimore Buffalo Rochester Hartford Albany Syracuse Scranton
Division of L: ing M f ing Company

STEAM CAPACITIES: Cast Iron Sectional from 600 feet to 3,200 feet. Steel Tubular from 2,000 feet to 16,000 feet

M il
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Not a2 Sound —

from the “Silent” Sturtevant
to disturb the quiet schoolroom

HE “Silent” Sturtevant fits un-

obtrusively into the quict atmos-
phere of the schoolroom, church or
office,

No disturbing sound comes from the
attractive metal cabinet to betray
the fact that fan and motor are at
work supplying healthful, fresh air.
A well-ventilated room, alone, testi-
fies to their efficient operation.

Silence is attained in the new ““Silent”
Sturtevant Unit Ventilator by mak-
ing the fan wheels fifty per cent

larger in diameter than those used in
other unit ventilators of the same
rating. Consequently, the fan can
be run very slowly, and the air
moves noisclessly at a low velocity.
A saving in electric power 1s another
advantage gained through using a
slow speed fan.

Silent unit ventilation is an exclusive
Sturtevant attainment. Qur nearest
office will gladly send you a copy of
Bulletin No. 344-A which gives com-
plete information about the “Silent”
Sturtevant.

B. F. STURTEVANT COMPANY, HYDE PARK, BOSTON, MASS.

Atlanta Charloue Dallas Indianapolis Montreal Rochester

Boston Chicago Denver Kansas City New Yok St. Louis

Buffalo Cincinnati Detroit Los Angeles Pittsburgh San Francisco

Camden Cleveland Hartford Minneapolis Portland Seartle
Toronto Washingron

lurfeva Im?liﬂ‘é Unit Ventilator

RACG . v.6, PAT. 9FF.
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SPENCER CENTRAL CLEANING SYSTEMS

B ABYLOX ey & : o Q , -
Bany IL'::.‘\.\-‘II:E:M; s If.'“ﬂﬂ! Tuomas SNELL Weaver Hica ScHooL
Babylon, L. Hartf Conn
oolter & M drchitocts F Yooper C i
Tooker & Marsh, Archite Frank Irving Cooper Corp., Architects

Just a few of the many schools
equipped with Spencer Central
Cleaning Systems

GreexwicH Hicm Scmoon
Greenwich, Conn.

SourH MancreEsTER Hice ScuooL
South Manchester, Conn.

Basyron Hicwe ScrooL
Babylon, L. I

East Isure Hica ScHooL
East Islip, N. Y.

Jackson Hicm Scmoor Monrey Juxtor Hicm ScrooL

Jackson, Mich. Denver. Colo.
W. E. & A. A. Fisher, Architects

Tracuers’ TRAINING ScHOOL
New York City

Wm. H. Gompert, Architect . : :

CHARLES CARROLL SCHOOL

Baltimore, Md.
CossITT AVE., SCHOOL
LaGrange, Il1.
Juxior Hica Scroon ) )
Glens Falls, N. Y. -
Morey Juxior Hice Scroon
Denver, Colo.

Creveranp Hewguts Hice Scuoor
Cleveland Heights, Ohio
ParcaocUe Hicr ScmooL

Patchogue, L. 1.
A complete list of over fifteen , andred
schools that are Spencer equipped will
be furnished on request.

BeverLy Hicun Scroon
Beverly, Mass.
Adden & Parker, Architects

Rooseverr Hicm Scroown
Wyandotte, Mich,
B. C. Wetzel & Co., Architects

Creveranp Heigars Hien Scuoon
Cleveland Heights, Ohio
Warner, McCornack & Mitchell, Architects

CextraL Hicm ScrooL
Detroit, Mich.
Alzlcomson & Higginbotham, Architects
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IN AMERICA’S FINEST SCHOOLS

Serving
America’s

Finest
Schools

N the past ten years much has been done
I to improve the working conditions in

our schools and to promote the well-
being of American youth. One of the most
important accomplishments is improved
sanitary conditions made possible largely
through more thorough and efficient clean-
ing. Spencer Central Cleaning Systems
have been specially developed for this type
of work and are now serving many of
America’s finest schools.

Spencer Central Cleaning Systems

—promote the health of the students by
eliminating the dirt and dust in the
air. The used air passes through the
machine and is discharged outside the
building. Various doctors have tested
the air after cleaning and have found
it comparatively free of bacteria.

—remove dirt and dust more thoroughly

than any other methods. Actual tests
have shown that nearly 100% more
dirt is removed than by the usual
brush method.

—save time and energy in cleaning. The
swivel tool is easily pushed about un-
der the desks and close to the chair
bases. Rooms cleaned in this manner
do not require frequent dusting.

Architects should have complete informa-
tion on Spencer Central Cleaning Systems
in their files. Sample school layouts will
gladly be supplied. Also, don’t forget that
the services of experienced engineers are
always available to you—there’s no obliga-
tion.

THE SPENCER TURBINE CO.

480 NEW PARK AVENUE
HARTFORD, CONN.

2424




236 ENGINEERING AND BUSINESS Part Two

i

HE QUIET MAY has gained national
recognition as the standard of perfection for automatic oil burners.
[ Its simplicity and reliability have been, and will continue to be,
featured effectively in magazine, newspaper, car card, outdoor and
direct mail advertising, as well as by the sincere verbal endorse-

ment of many thousands of users.

Quirr MAY

AUTOMATIC (I, BURNER

MAY OIL BURNER CORPORATION

BALTIMORE, MARYLAND
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Theodore Roosevelt Tunior High School, San Diego, equipped with Ray Fuel Oil Burner

RAY FUEL OIL BURNERS

ARE

Standard Equipment For Heating Schools
CLEAN — SAFE — DEPENDABLE

Burns Cheap, Low Grade Fuel Oils

Listed as standard by Underwriters’ Laboratories

Six horse - power to six hundred horse - power. Over 35,000 in operation.

ADVANTAGES OF A

RAY PUBL OIL BURNER Special features covered by 25 different

patents

®

Cleaner Conditions

More uniform heat or power
Lower fuel cost

Smaller fuel space

Greater economy of time and labor

For Specifications see Sweet’s Architec-
tural Catalogue, 22nd Edition,
or send for bulletin L & H

W. S. RAY MANUFACTURING CO., Inc.
SAN FRANCISCO, CAL.

Distributors all over the world

BOSTON

BUFFALO

ST. LOUIS RENO LEEDS
PROVIDENCE ROCHESTER EL PASO GREAT FALLS LONDON
BRIDGEPORT CLEVELAND TULSA KALISPELL BUENOS AIRES
NEW YORK CHICAGO HOUSTON ROCK ISLAND, ILL. MELBOURNE
PHILADELPHIA LOUISVILLE DALLAS DES MOINES MEXICO CITY
ATLANTA CINCINNATI SAN ANTONIO WASHINGTON VANCOUVER
WASHINGTON INDIANAPOLIS SALT LAKE CITY PHOENIX OsSLO
RICHMOND NEW ORLEANS LOS ANGELES LINCOLN WINNIPEG
SAVANNAH MILWAUKEE SEATTLE HONOLULU ROSARIO
JACKSONVILLE MINNEAPOLIS TACOMA SAN DIEGO SYDNEY
MIAMI, . OMAHA PORTLAND TOKIO BRISBANE
FAYETTEVILLE KANSAS CITY BAKERSFIELD PARIS WELLINGTON
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Know Electrol by the homes it heats

The homes for which architects are speci-  where as “The Master Furnace Man™—
fying the Electrol reflect the fineness of  the oil burner with The Master Control.
this fully automatic oil burner.

This exclusive, ingenious device watches
The dependable service which the Electrol  over the burner’s operation like a human
is giving verifies the wisdom of their hand always at the furnace door.

choice. There is nothing finer.
& Electrol heat is healthful heat. Constant

Quiet, All-Electric and Entirely Auto- comfort. Trouble-free service. A knowl-
matic, Electrol has become known every-  edge of the advanced engineering princi-
pleq employed will result in your
e specifying the Electrol for the buildings
: ' you design, whether residences, schools,
churches, apartments or buildings of

s - melcily any typr.

Regulatrion A. 1. A.
Fotder, we will gladiy

bt ErectroL Inc. of Missouri
170 Dorcas St., St. Louis, U. 8. A.

LECTROL

The OIL BURNER with 7he Master Control

Listed as standard by the Underwriters’ Laboratories, and bears their label. Approved by the New York City
Board of Standards and Appeals—and by the Commonwealth of Massachusetts Department of Public Safety.

The Master )
Furnace Man ';
|

st e
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609 Stratford Place, Chicago, IlL

K. M. Vitzthum & Co.,
Avrclitects

Robert Muir, Engineer

Kinzie Engineering Co.,
Heating Contractors

Another Complete Installation
of
McQuay Cabinet Type

Copper Radiators

1. The adaptability of a McQuay Heat Cabinet makes it
possible to fill the architectural requirements of prac-
tically any style home or building.

2. Modern heating demands McQuay radiation, not only
for comfort and beauty, but for its durability, effi-
ciency and cleanliness.

3. We also manufacture concealed radiation equipment,
and

4. a full line of unit heaters, ranging in size from 80 to
954 equivalent square feet of radiation.

A pamphlet of specifications, sizes, etc. will
be gladly supplied by any of our offices.

McQUAY RADIATOR CORPORATION

GENERAL SALES OFFICE
PURE OIL BUILDING, CHICAGO, ILL.

BRANCH OFFICES:

New York Office: Washington, D. C. Pittsburgh, Pa. Newark, N. J, Boston, Mass,

2148 Graybar Bldg. 1125 Press Bldg. Century Bldg, (Bushnell Mach, Co.) 738 Broad St. Statler Bldg.

Minneapolis, Minn, Detroit, Mich, Milwaukee, Wis. Omaha, Neb. Cleveland, Ohio
623 New York Life Bldg. 712 Stephenson Bldg, 480 Market St. 1803 St. Mary's St. 201 East 148th St.

Your community is covered by a local McQuay Representative
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The Thermodine
Smoke Bomb Test

E photograph above shows how the motor
driven fan of the Thermodine Unit Heater
drives heated air down to the occupied zone.

The heated air naturally rises after warming
the lower strata. As it reaches the plane of the
Heaters, it is drawn in, reheated and again cir-
culated downward. This method of heating
eliminates undue accumulation of warm air at

Diagram showing the difference

in course of heat circulation with the roof. Saves fuel through concentration ot
Thermodine Unit Heaters (draw- heat where needed! Insures greater comfort.
ing above) and with cast iron

radiation (drawing below).

TherModine

Unit HEATER g8

FOR STEAM OR HOT WATER HEATING SYSTEMS
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Flexibili
in Industrial Heating

HERMODINE Unit Heaters give flexibility to
a heating system, impossible with old fash-
ioned heating methods.

In buildings requiring a large amount of radiation,
Thermodine Unit Heaters can be strategically locat-
ed to deliver the heat down wherever it is needed.
They suspend from the steam main out of the way,
focusing heat wherever it is desired. They can be
easily located to accommodate any heating condi-
tions that may arise after their installation. Where
a large number of Thermodine Unit Heaters are
installed, part of them may be turned off as occa-
sion demands. In mild weather, or in parts of a
building where heat is required intermittently,some
of the heaters may be shut off and only those per-
mitted to run that are necessary. A remarkable
saving of fuel and power is thus accomplished.
Real flexibility in heating — in every sense.

Furthermore, portability of Thermodine Unit Heat-
ers makes their installation a sound investment. In
case it is desired to move some of the heaters to an-
other building, or another portion of the same
building, a Thermodine Unit Heater can be quick-
ly taken down, moved and connected in a new
location at slight expense. This portability is made
possible by their light weight and method of sus-
pension—outstanding Thermodine features.

Let us send you complete information and the name of our
nearest representative. He will give further details and tell

Thermodine Unit Heater No. 701

Is the equivalent of two tons of direct
radiation—between 600 and 700 sq. ft.

Thermodine Ultility

you of some of the installations we have in your vicinity. Flesnir - Nas dioR
MODINE MANUFACTURING CO. (Heating Division) e
1718 RACINE STREET RACINE, WISCONSIN - >

high, 94" deep. Equiv-
alent of 90 to 100 sq.
ft. of direct radiation.
There’s a Thermodine

Th@l"M@qﬂIm]m@ Stz

Unit HEATER &8

FOR STEAM OR HOT WATER HEATING SYSTEMS

Branch offices in all large cities
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.«+IN EVERY OFFICE

“What's the matter with him?” asks
a caller. “He always seems so tired;
he should see a doctor.”

“This certainly is our unlucky year,”
remarks the boss. “More sickness,
more absences, more careless mis-
takes than I have ever run into
before.”

There is nothing the matter ... ex-
cept that everybody is air-starved.

In every office, large or small, proper
ventilation is of vital importance to
good health and good work . . .
Employees work better and feel
better in properly ventilated places

Proper Ventilation Demands the Fol-
lowing Air Changes®*

Offices . . . . B to 10 minutes
Bakeries ., . . . . . . .. 3minutes
Laboratori . 8 to 10 minutes
ShipHolds . . . . . . . 10 minutes
Kitehens (Home) . . . 2 to 8 minutes
Laundries .. . . . ... 0 minutes
Theatres . . . . .. 5 to 10 minutes
Garages . . . . . . . . . bminutes
Dinlnrﬂ.mm- « « « btolb minutes
MachineShops . . . . . 16 minutes
Lodge Rooms . . . . . . 10 minutes
Foundries . . . .0 to 10 minutes
Retail Stores . . . . b tol5 minutes

*This table is based on climatic conditions
in Central United States. Other tables for
specifie localities are available.

of business . . . Customers feel more
like buying and sales people more
like selling where the air is changed
at proper intervals.

For over 47 years the American
Blower Corporation has been manu-
facturing air conditioning apparatus
of every type and description...
electric ventilating, drying, air wash-
ing and heating equipment. Amer-
ican Blower products are the scien-
tific answer to every ventilation
problem.

Ventilating contractors everywhere,
working in co-operation with Amer-

Part Two

ican Blower engineers, will gladly
give you complete information on
installing American Blower electric
ventilating equipment or heating
and ventilating equipment combined
in your place of business. Write
today for complete information, and
also for your copy of “Ventilation
News,” a beautifully illustrated
rotogravure magazine full of inter-
esting facts and pictures, showing
the part electric ventilation plays in
industry.

AMERICAN BLOWER CORP., DETROIT,MICH.

CANADIANSIROCCO CO.,LTD.,WINDSOR,ONT.
BRANCH OFFICES IN ALL PRINCIPAL CITIES

The American Blower Electric Office Ventilator

A noiseless, compact unit that can be installed in any window in a few minutes. . .
no cutting, no alterations, no removing of glass to install . . . equipped with a re-
versible motor—a pull of the cord starts, stops or reverses motor . . . delivers 600
cubic feet of air per minute. Thousands are already in use. Ask your ventilating
contractor for complete information, prices, etc., or write direct to the factory.

(10)

VENTILATING,; HEATING, AIR CONDITIONING, DRYING, MECHANICAL DRAFT

émerican Rlower

MANUFACTURERS OF ALL TYPES OF AR

Wl 1 ANOLING EQUIPMENT SINCE 1881
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Look for the Name
DUNHAM

This nameplate identifies a
genuine DUNHAM
Radiator Trap

HEATING

THE ARCHITE

CTURAL

FORUM

THE DAWN OF A NEW ERA

With the nation-wide ac-
ceptance of the Dunham
Differential Vacuum
Heating System is ush-
ered in the dawn of a
new era in heating.
Throughout the United

"IIIII"ML
N PRESSURE

SRR

DUNEAM

ey

D.ifr- msfubiﬁcm

From these we can con-
servatively offer a fuel
saving of 25% in a cor-
rectly designed and prop-
erly installed Dunham
System. But more than
economies of fuel and

l U'l’ll.l.l

SN E

States and Canada archi-

tects, consulting engineers, heating con-
tractors and owners have been quick to
realize the vital importance of this new
Dunham contribution to heating service.

Between two and three hundred prom-
inent buildings scattered from California
to Nova Scotia, from British Columbia to
Florida, have installed and are using, or
are in the process of installing the Dun-
ham Differential Vacuum Heating System,
utilizing Sub-Atmospheric Steam.

Records are rapidly accumulating that
prove how economically any type of build-
ing may be heated with the Dunham Dif-
ferential System.

flexibility of operation
are offered by this new system of heating.
Greater comfort to tenants, better health
through maintenance of proper indoor tem-
peratures contribute to make sub-atmos-
phericsteam a most satisfactory form of heat.
A quarter-century ago steam heating was
revolutionized by the invention of the
Dunham Thermostatic Radiator Trap. To-
day the beginning of a new quarter-century
of Dunham Service finds the art and science
of heating standing in the dawn of a new
era, the heating developments of which we
purpose shall be even more remarkably far-
reaching than those of the past twenty-
five years.

Quver seventy branch and local sales offices in the United States, Canada and the United

Kingdom bring Dunham Heating Service as close to you as your telephone. Consult your

telephone directory for the address of our office in your city. An engineer will counsel
with you on any project.

U. S. Patent No. 1644114, Additional patents in the United States,
Canada and Foreign Countries now pending.

C. A. DUNHAM CO.

DUNHAM BUILDING
450 East Ohio Street, Chicago
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You can safely have confidence in

HARDINGE

FUEL OIL HEAT

10 Brief Reasons Why

Because there are twelve different sizes and
« combinations—all parts standard and inter-
changeable—providing individual treatment
to fit heating requirements in any building

from bungalow to skyscraper.

2 Because it is listed as standard by

o Underwriters Laboratories and ap-
proved by Board of Standards and
Appeals of New York.

Because scientific distribution of
o flame over grate area of hoiler
and numerous exclusive, patented
features assure economy and de-

BUNGALOW
8ROOM HOUSE

Hardinge Is Endorsed and Specified

By Architects and Heating Engineers

FACTORY GUARANTEE—a real bond
of confidence.

6 Because, built by a financially strong
e company with 37-years’ experience
in  manufacturing precision-built ma-
chines, our ten-year guarantee means
something, buyers investment protection
is assured.

Because of the evidence of satisfac-

e tory performance, thousands of sat-
isfied users having found it dependable
season-after-season.

Because all bearings are submerged

3 IOROOM HOUSE
&= 14ROOM HOUSE -

% 2 FLAT BUILDING -
3FLATBUILDING .

¢ in lubricating oil, and require a
minimum of attention.

pendability unobtainable else-
where.

Because it is sold only by dealers equip-

Because it is quiet—auto- 9- ped to render prompt day and night

matic — durable — easily

The

5 < : service—a service demanded by Hardinge

Latest GFLAT BUILDING u:-]cjlnir':‘ll?l?:‘l]v ],Lrﬁ'iznoxl;al’. policy, seldom found necessary, but never-
a e Iz FI.AT BU"-D'NG e I gi-ad'es of Eil’ (_fg_ theless a reassurance to the layman.

I ciently. : Because it is not built to meet a

a(}]}d:lx;{n n:] : 24 FLAT BUILDING 1 e price, but to give economical de-

) SuAS: - Because it is the pendable service and actually return divi-

36 FLAT BUILDING 5.
i HOTELS
i CLUBS

inge line is
Model 0, com-
bination No. 1
burner, living-
room thermo-
static  control,
10-year guarantee
—the same Hard-
inge performance
known to thousands.

only oil burner

dends in the form of fuel savings and
giving a TEN-YEAR

unmatched automatic heat satisfaction.

You will find full information and specifications in our section of Sweet's
Architectural Catalogue, extra bound copies of which we will supply on re-
quest,  Our nearest dealer will be glad to serve you; or write direct to us.

HARDINGE BROTHERS, Inc.

THEATRES
BANKS e, o o
GARAGES s %averovoni avomue. chsags, .
CHURCHES MT;?;T;;Q}?:‘:T;
SCHOOLS .. .
HOSPITALS
GREENHOUSES
OFFICE BUILDINGS}"
INDUSTRIAL PlA T )
SKYSCRAPERS |/

WITHOUT TANKS
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JUNIOR HIGH—VOCATIONAL SCHOOL
Bayonne, N.J.
Donald G. Anderson, Architect
717 Broadivay, Bayonne, N. J.

“GLOBE”
“Ventilation for School ¢Buildings

RCHITECTS specify ‘Globe” ven-

tilators for Universities and School
buildings because “Globes” can be relied
upon to furnish efficient ventilation.

The “Globe” removes all impure air, but
air cannot enter the building through
the ventilator, therefore, downward
drafts are eliminated.

These ventilators on the Bayonne High
School are sturdily constructed of heavy

weight copper, making them pracrically
everlasting, and they are absolutely
stormproof and troubleproof.

There is no upkeep expense, and there
are no moving parts to get out of order
or to require lubrication.

We shall be glad to send you a catalog,
blue prints showing full measurements
of ventilators, or furnish any special
data.

GLOBE VENTILATOR COMPANY

Department F

TROY - NEW YORK




REVIEWS OF MANUFACTURERS’ PUBLICATIONS

GENERAL ELECTRIC COMPANY, Merchandise Division,
Bridgeport, Conn. “The House of a Hundred Comforts.”

The most complete electrical wiring which could possibly
be had could cost so small a proportion of the total cost
of a building of any kind that it is surprising it is not
always insisted upon. If economy must be practiced, could
it not better be somewhere else? This is suggested upon
examining this booklet or brochure which 1is intended
apparently for the information of owners of suburban and
country homes, but which is so full of data that it well
deserves a place in the specification files of every archi-
tect’s office. The brochure takes up, one by one, every
part of a house and its surroundings,—the porch, front
door, hall, the different rooms, cellar, attic, garage, etc.,
—not only explaining the electrical appliances and devices
useful for each, but giving diagrams of the proper wiring.

NORTH WESTERN EXPANDED METAL COMPANY,
Chicago. “North Western Expanded Metal Products.”

However full and complete may be the dE‘iCl’lpthl‘l of a
building material, it is never half as “convincing” as an
actual sample. Probably because the selling departments of
this large concern realize this there has been issued this
hooklet or brochure which is so made and bound that along
with the paragraphs describing the firm's products there are
given samples of many of the materials. There are, for
example, paragraphs giving data regarding Kno-Burn Metal
Lath; Plasta-Saver Metal Lath; Copper-Bearing Plasta-
Saver; Galvanized Metal Lath; Century Copper-Bearing
Metal Lath; Corrugated Metal Lath; Steelhart Stucco
Base; Longspan, etc; and along with the descriptions there
are given samples and complete instructions or specifications
for using the materials. The publication is of course ex-
tremely valuable to architects and engineers and to builders.

THE FINISHING LIME ASSOCIATION OF OHIO, Toledo.
“Standard Specifications for Finishing Lime Plaster.”

Securing good plaster for interior use requires that the
plaster have a proper “bond” as well as an appropriate
finish, the 1mportance of the bond being obvious, while that
of the finish is important because besides having much to
do with the cost of a building's upkeep it must often afford
a base or ground for some form of interior decoration.
Highly necessary in securing good plaster is the use of the
proper lime, and this brochure dwells upon the value of
finishing hydrated lime from which there is produced a
white high magnesium or dolomitic finishing hydrated lime,
having plasticity and cool working properties which cause
it to work smoothly under the trowel and to shrink less
than any other lime. The Bureau of Standards recommends
that magnesium limes be used for plaster work in prefer-
ence to others. This brochure is replete with data on this
lime and testimonials from many of those who have used it.

L. MUNDET & SON, INC., Hillside, N. J. “Roof Insula-
tion.” Data on its importance to architects and builders.

The value of buildings of certain types is regulated largely
by the extent to which they are insulated against heat and
cold ; buildings of some kinds, in fact, could hardly be used
at all were they not insulated. This folder deals with the
merits of Mundet Jointite Cork Board. The insulating
value of cork in preventing the passage of heat or cold
throug’h rooi surfaces- |5 of course widely known. Being
immune to moisture, it is not subject to processes which
destroy the value of certain materials which might other-
wise be useful for insulating. Use of cork also prevents
sweating of ceilings. All air contains moisture. Usually
the warmer the air the greater the moisture content. When
the warmest air in a room comes in contact with the cold
ceiling conditions are ideal for deposit of moisture. As
long as the ceiling is cold enough to cause the prec:mtatmn
to continue, it will collect and drip. When a roof is insu-
lated with baked cork board, the temperature of the ceiling
will be that of the air with which it comes in contact.

ATLANTIC INSULATED WIRE AND CABLE CO., Rome,
N. Y. “The Report of an Investigation.”

The Investigation Committees of Architects and Engi-
neers exist for the purpose of investigating anything in
the way of material likely to interest an engineer or an
architect in the construction of a building. Such an in-
vestigation is likely to be followed by a report, issued by
the concern investigated and recording the findings of the
committee. In this folder, of a size and form to agree with
the suggestions of the American Institute of Architects
and several engineering societies, there are enclosed sheets
which give the resulfs of such an examination of the plant
of the Atlantic Insulated Wire and Cable Co. One sheet
gives a review of “The Aims and Methods of Investigating
Committees of Architects and Engineers” and an account
of the methods under which such committees do their work.

INTERNATIONAL NICKEL COMPANY, New York.
“INCO.” A House Organ. Data on an important material.

Webster’s Dictionary defines “Monel Metal” as: “A whit-
ish alloy of high tensile strength and elastic limit, contain-
ing of nickel 75 per cent, of copper 23.5 per cent, and of
iron 1.5 per cent.” Of this highly useful material there are
being made objects of many kinds which come into direct
contact with food, such as details of soda fountain equip-
ment, steam kettles, faucets, and pantry fittings,—as well
as parts of laundry equipment, such as dryers, which of
course come into contact with clothing. This interesting
publication no doubt acts as a medium for keeping archi-
tects and engineers posted as to the countless forms of highly
useful equipment of different kinds manufactured and sold
by this large concern. Replete as it always is with data
of the most widely varied description, it might very well
be received and filed regularly in any architect's office.

THE WESTINGHOUSE ELECTRIC & MANUFACTURING
CO. Mansfield, 0. “Eleetric Appliances. Catalog 44-A.”

The ingenuity and resourcefulness of the firms manufac-
turing electrical devices add each year new refinements in
the way of accessories for use in laundry, kitchen, pantry
and dining room, or else in bedroom and bathroom. This
brochure, for example, one of quite a number published
by the Westinghouse Electric & Manufacturing Co., illus-
trates coffee sets of excellent patterns, the coffee pots, urns
or percolators being of course electrically operated. Sev-
eral pages of the booklet illustrate different sizes and
types of flat irons, larger sizes intended for use in laun-
dries, while smaller sizes are useful elsewhere, and a small,
specially designed iron is meant for the use of travelers.
Toasters, waffle irons, table stoves, “hot plates,” and “disc
stoves” are also illustrated and described, and of course
such well known devices as curling irons, warming pads,
tumbler water heaters and air heaters are fully dealt with.

MURPHY VARNISH CO., Newark, San Francisco, Chicago,
Montreal. “Murphy Specification Manual for Architects.”

It is surprising that there prevails among people in gen-
eral such a complete ignorance of the proper methods of
using paints, stains, varnishes and other similar products.
Even architects and their specification writers, who of
course are expected to be properly informed, are frequently
misinformed, and many a painter is mystified when he ex-
amines the specifications which architects issue to him.
The manufacturers of these materials realize that if their
products are to give satisfaction they must of course he
properly used, and the best and surest way to insure satis-
faction is to publish directions for the benefit of specifica-
tion writers, painters, and others who may be concerned,
specifications which after considerable study and much ex-
perience have been found adequate. This is done by the
Murphy Varnish Co., in this brochure, which deals with
the uses of varnish, enamels, lacquers, stains, and undercoats
of all the modern types in preparation and finishing. The
hooklet covers quite adequately the use of these materials.
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An Approved
School Fixture of

- Highest Sanitary Quality
and Design—

More than twelve hundred Douglas Vitreous China Urinal Stalls were used
during 1926 and 1927 in Chicago Schools alone. Sixty-three were installed in the
Roosevelt High School, America’s largest and most modern High School building.
Made of genuine wvitreous china, the
same material as is used in the manu-

b facture of water closet bowls and china
lavatories.

The John Douglas Co.

Cincinnati, Ohio

Manufacturers of School Plumbing
A Sectional Piece of Douglas A Sectional Piece of the Fixtures Siﬂce 1887

Vitreous China Urinal Ordinary Urinal




REVIEWS AND ANNOUNCEMENTS

FRIGIDAIRE CORPORATION, Dayton, 0. “Frigidaire
Electric Refrigeration Systems for Residential Apartments.”

There are quite a number of advantages which follow
the use of refrigerators chilled by electrical current instead
of by ice. The planning of apartment structures, particu-
larly those having many small suites to a floor, generally
precludes use of service entrances, which means of course
that all deliveries must be made by way of the front doors,
and the delivery of ice is likely to mean a train of moisture,
while with use of electrical refrigeration and with the use
of ice eliminated there will be few or no deliveries not
easily made by means of the dumbwaiter which is easily
installed. Another advantage is in the matter of economy,
for it can be readily seen that with the refrigeration com-
ing from one source the saving which follows “quantity
production” is readily had. One more advantage is that
there are no pans of water to empty (lest they overflow
and injure ceilings), and still another, which might out-
weigh all the others, is that electrical refrigeration is dry.
This brochure is quite naturally highly valuable to architects.

BISHOP & BABCOCK SALES COMPANY, Cleveland.
“Air Washing and Air Conditioning Systems.”

The planning required of present-day architects necessi-
tates many compromises between what is desirable and what
can be had. Often, for example, in hotels, theaters, schools,
banks and other similar structures there are large areas
which must be used for important purposes, but which are
wholly without exposure to the outer air, and under these
circumstances complete dependence must be placed, if these
areas are to be useful, on the means for securing ventila-
tion which modern ingenuity supplies. Nor is ingenuity
found to be in any way lacking, as this brochure abundantly
proves. This large concern is among the best known firms
supplying apparatus for ventilation and for washing and
cooling air for interiors, and this booklet in addition to
giving all the data regarding such equipment which an
architect or an engineer would be likely to desire, presents
an impressive list of architects who have made successful
use of the equipment, and in many instances it gives illus-
trations of the structures in which the installations have been
made. To the general public and even to some architects
the means for securing ventilation and particularly purified
air constitute a deep, unfathomable mystery. There is really
nothing mysterious about it. The mechanism is quite sim-
ple, when once its governing principles are fully grasped.

VAPOR HEATING COMPANY, York, Pa. “The Broomell
System of Vapor Heating.” Data on valuable equipment.

With the constantly increasing use of steam for heating
there have come, quite logically, greater skill in its use and
wide improvement in the mechanism which renders its use
possible. This brochure, in answer to the question, “What
is the Broomell System of Vapor Heating?” gives a detailed
statement, which in part says: “The Broomell Vapor System
is one of applied engineering principles, producing a posi-
tive circulation of steam through radiators, without pressure
and without mechanical devices to circulate the steam
through, or to remove the air from the system. As the
Broomell Vapor System has been properly designed and
certain laws of nature observed, no pushing or pulling of
vapor is necessary. If there is sufficient fire in the boiler
to generate vapor it will flow through the piping and radi-
ators smoothly, silently, and continuously, until every
radiator is full to the bottom and hot all over. With the
Broomell Vapor System, the supply of vapor to the radi-
ators is controlled by a four-ported modulating valve, this
valve being readily adjusted to regulate the temperature of
the room. This results not only in a delightfully heated
house, but in great economy and ease of management. With
the Broomell Vapor System, the Broomell receiver, which
is attached to the boiler, automatically regulates the draft,
checking or stimulating the fire as may be necessary for
the production of vapor in relation to the amount being
consumed by the radiators, this consumption being controlled
by the modulating valve, which is adjusted to regulate the
temperature of the room.” Full data on heating are given.

C. A. DUNHAM CO., Chicago. “The Dunham Differential
Vacuum Heating System™: Bulletins Nos. 114 and 115.

Many systems of heating are amazingly wasteful of fuel,
whether the fuel used be coal, gas or oil, and in perhaps
the great majority of instances much could be saved were
careful surveys of conditions made and the heating equip-
ments remodeled to function without the usual fuel and heat
waste caused by overheating and excessive window ventila-
tion. These two brochures deal with the Dunham Differ-
ential Vacuum Heating System, 114 as applied to the heat-
ing of residences and small buildings, and 115 as applied
to heating hotels, apartment houses, and other large struc-
tures. The system furnishes steam to the radiators at the
high degree of vacuum, with correspondingly low radiator
temperature, or at the pressure above atmosphere which the
weather conditions call for. These two booklets afford
abundant data for a really intelligent use of heat, describe
the mechanism adapted for use with each of the fuels in
ordinary use, and illustrate by means of charts, diagrams,
etc,, the Dunham specialties which the system makes use of.

PORTLAND CEMENT ASSOCIATION. “Design and Con-
trol of Concrete Mixzures.” Important data on the subject.

Concrete is made by mixing cement, water, and certain
inert materials, the mixture being put into place or
“worked” in a plastic condition, but hardening presently,
due to the process of hydration of cement, the chemical
reactions between cement and water. Unfortunately the
quality or value of concrete cannot be judged until it has
become hard. This therefore requires that great care be
taken in the mixing or “fabricating” of the material. Study
and research have made evident the dependence for strength
and other necessary qualities of the concrete upon the quan-
tity of the mixing water. The importance of proper con-
trol of the mixing water has long been known, but only
later research has shown the importance of the relation be-
tween strength and the water-cement ratio. This brochure
is one of the many which the Portland Cement Association
issues in the interests of intelligent use of concrete. It
deals not only with the important detail of mixing but also
with the working of the material under field conditions.
Many points are made plain by use of tables and diagrams,
and part of the booklet is given up to giving the Standard
Specifications and Tests for Concrete and Concrete Aggre-
gates of the American Society for Testing Materials. The
value and importance of the data here presented are great.

Wetherill P. Trout and Dale Truscott announce their
removal to 442 Land Title Building, Philadelphia.

0. W. & H. B. Dryer are occupying their recently com-
pleted offices in the Fitch Building, 315 Alexander Street,
Rochester, N. Y.

Henry Carlton Newton and Robert Dennis Murray an-
nounce the opening of new offices in the Architects’ Build-
ing, Los Angeles.

Page 3 of Tug Forum for January carried an illustra-
tion of the Old National City Bank, Lima, Ohio. The
architects of the building are Walker & Weeks, of Cleve-
land,—not of Chicago.

VAN RENSSELAER P. SAXE, CE.
Consulting Engineer

STRUCTURAL STEEL
CONCRETE CONSTRUCTION

Baltimore

Knickerbocker Building
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Linseed Oil
Won’t Do

for preserving wood floors—

249

What the U. 8. Forest Service,
in Technical Note No. 181, says
about linseed oil as a wood floor

preservative:

Says U. S. Forest Service

Shellac Wears Off!
Varnish Wears Off!

Only LlGNOPHOL Lasts!

YOU can make wood floors serve without repairs. You can
restore the natural gums and oils of the wood. You can
keep the floors from splintering, rotting, drying out. This ap-
plies to both new and old floors.

But there is only one way. It requires Lignophol. Lignophol |
alonecangive yousmooth,hard,dustless floorsthatlast for years. |
Tests conducted by the U. S. Forest Products Service proved |
that wood panels treated with 5 coats hot linseed oil and 2 |
coats wax registered a moisture-proofing efficiency of only 387.
Wood panels treated with just 1 dip coat of Lignophol registered
a moisture-proofing efficiency of 60%. A few of the many users of

In schools, churches, factories and other important buildings all LIGNOPHOL

over the country, Lignophol is being used as a life-saver for
Stone €5 Webster, Inc.,

wood. It is easily and quickly applied at a low labor cost, and
one treatment gives service for many years. THERE IS BUT
ONE LABOR AND MATERIAL COST!

Permanently preserve wood floors. Eliminate future floor
troubles. Prevent splintering, warping, dry and wet-rot!
Lignophol will do it.

Lignophol is made in four standard colors: Natural, Light
Brown, Medium Brown, and Dark Brown. L1gnophol Wax
Finish is Lignophol with floor wax incorporated. For floors in
residences, apartments and dance floors. Medium or high polish.

Boston

The Viscose Company,
Lewistown, Pa.

S. 8. Kresge Company,
Detroit

Wm. F.Schrafft €&/ SonsCorp.,
Boston

Lincoln School of Teachers
College, New York

Armour €' Company,
Saint Paul

The Sonneborn Policy is that the architect must always be
satisfied. Sonneborn always makes good.

L. SONNEBORN SONS, Inc. -

114 FIFTH AVENUE Wiy
Some other Sommeborn NEW YORK 2 003\*7___»\'
Products Fov 2T
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uid hardener for hardening e °£‘°/~"\\‘
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ILLINOIS Thermo Trap
The Original Vertical Seac
Trap. Permanently ad-
justed—self cleaning. Ver-
tical seat avoids trouble
by stoppage from dirr.
Sensitive and accurate in
operation because the dia-
phragm closes AGAINST
the steam—not [N it. Will
withsctand 100 pounds
steam pressure—a real test,

L
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ILLINOIS Modulating
Valve—Graduated,Quick-
Opening, Packless.

G

H. A. Minton,
Architect
Chas. T. Phillips, «

Consulting Engineer S g

Jas. H. Pinkerron Co. a‘ ! Ps-—-"... o

Heating Contractor ———m——rs

ILLINOIS Heat Retainor

(BROWNE PATENT)
The only device of any
description which perman-
ently combinessuccessfully,
vacuum circulation, or
stecam circulation below
atmospheric pressure, to-
gether with an the advan-
tages of an open atmos-
pheric vapor system.

\
S e

LLINOIS VAPOR SYSTEMS give rapid and positive cir-
culation of steam throughout the largest buildings
without pumps and insure flexible and noiseless operation,
durability of apparatus and a remarkable fuel economy.

The superior Vapor devices shown here are develop-

ILLINOIS ¥
Return Trap ™

(PATENTED)
The Original Return Trap
embodying the features of
self-contained mechanism
—no external working
parts to be tampered “.;i:h
or injured—no stufhng
boxes or p.:ckcd joings—
insuring continuous satis-
factory operacion.

ments exclusively our own. Their use in every type of
building for many years has amply proved their depend-
ability and accounts, in a large measure, for the nation-
wide success of ILLINOIS SYSTEMS.

Write for “VAPOR DETAILS” Bulletin 22

REPRESENTATIVES IN 40 CITIES OF U.S.A.

ILLINOIS ENGINEERING COMPANY

ROBT.L.GIFFORD President

INCORPORATED 1900

CHICAGO
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No. 726 Batterv Stall with Partitions.
Either 21" or 24" Center to Center.

AND BUSINESS

Truly Vitreous

Part Two
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720 Correcto Wall
18" or 24" wide.

Hung Stall

SANITATION PLUS ENDURING BEAUTY

HERE Eljer vitreous china urinals are used
there is no possibility of the fixture crazing or
discoloring with the passing of the years.

They will last as long as the building itself.

The No. 720 Correcto Wall Hung Stall has been in-
stalled in many of the world’s finest public buildings
and schools. It can be placed at varying heights to
suit school needs.

Because of the ease with which floors may be kept
clean and the simplified roughing for the integral trap,
many architects have a special preference for this
fixture.

We realize some prefer a stall to the floor and for

ELJ

VITREOUS CHINA

such service we recommend our vitreous stalls which
are genuine vitreous china. Eljer stalls are guaranteed
forever against crazing or discoloration and to with-
stand the Government Red Ink Test for absorption.

Stalls are made to set in batteries with partitions as
shown or to set singly—either with straight sides or
with integral side wings.

Have you a copy of the Eljer catalog? It describes
these and many other especially de-
sirable vitreous china fixtures. Sample
fixtures will gladly be submitted for
approval or our representative
will point out actual installa-
tions.

E R

PLUMBING FIXTURES

Eljer China

is similar
in texture to the finest

French table china, but
with the added tough-
ness necessary to stand
rough usage. Acid proof
and rust proof.




