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IMPERIAL BANK

OF CANADA

Capital Paid Up $7,000,000 Reserve Fund $7,000,000
Head Office —-TORONTO

152 Branches in Canada

PELEG HOWLAND, President " W. MOFFAT, General Manager

At all branches of the Imperial Bank of Canada a
General Banking Business is cenducted and exceptional
banking service rendered.

Drafts, Money Orders and Letters of Credit are issued
negotiable in all parts of the civilized world.
Collections made at any peints in Cinada er foreign

countries.  Demestic and Fereign exchange beught and
sold.

Municipal and Government Securities are dealt in at all
branches.

Safety Deposit Boxes are provided and may be rented
at moderate rates,

A feature of every branch is the SAV[NG.S
DEPARTMENT. Special facilities are provided

and careful attention given to the accounts of all customers.

On all questions relative to banking, interview cur local
manager and obtain his advice.

AGENTS IN GREAT BRITAIN AGENTS IN UNITED STATES
ENGLAND NEW YORK

Lloyd's Bank Limited, London and Branches, Bank of .he Manhattan Company.
SCOTLAND CH[C-IA-CO .

The Commereial Bank of Scotland, First National Bank,

Edinburgh and Branches, BUFFALO

IRELAND Bank of Buffale

The Bank of lraland, Dublin and Branches, DETROIT

First and Old Detrost National Bank.

AGENTS IN FRANCE SAN FRANCISCO

Lloyd's Baok (France ) and the National Wells Farge Nevada Mational Bank, and in

Provincial Bank (France ) Limited all other principal centres.




Wilson Folding Partitions

make it possible to provide for increased facilitieslin vour
school building.

Partition Drawn Out

Partition Folded
WATCHUNG SCHOOL STARRETT & VAN VLECK
MONTCLAIR, N.J. ARCHITECTS

Wilson Folding Fartittons

ane

sed an ¥.M.C
where it is desized 10 divide large rooms into sm

The

5, &
Her ur

ia

churches, or any building

are easy 10 operate.

o not require overhead support.,
¥ harmuoaize with

sestimg trim,
They are provided with connecting doors whenever tegquired,

SEND FOH FURTHER INFORMATION TO

THE J. G. WILSON CORPORATION
B8 W. 40th Strect, New York

Manufacturers of Rolling Fartitions, Hygienic Wardrobes, Diffuselite
Rlinds, Rolling Steel Doors, Ete,
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ROGERS’ CEMENT

15 THE STAIRWAY THAT LEADs TO
SUCCESS, TAKE THEFIRST STEP NOW!!

Mills : St. Mary's, Ontario

ALFRED ROGERS, LIMITED

28 King Street West TORONTO




Fire-Resistant
Weatherproof
Roofs for Schools

On account of their fire resistance, Brantford Asphalt Slares are

allowed to be used in \<-|E=.'_<'»LL'\:. parts af Ctics where the most rig

prevention by s are n force. They are. theretore. particularly

suitable for schools,

An added touch of beauty is also given to a school mofed with

Brantford
Asphalt Slates

\\'l]iLl; are m soflt, ||:I[|I]Il|'|||I||‘- .‘-!l:ﬂ.ll'.‘- ol fl'l!l]!!-zl |\|||\'.‘.: and |i.llL green.
They are easily handled, guickly laid, weatherproof and durable,

Brantford Asphalt Slates (individual size shingles) and Brantiord
Asphalt Slabs (four shingles in one) are for sfo.ping rocd s,

For flat rools we advise the use of our roll roofings—Brantford
Asphalt Roofing or Brantford Rubber Roofings—laving them according to

Brantford
Specification

The completed job furnishes a watertight, frost-proof roof.

Particulars furnished on request,

BRANTFORD ROOFING CO., LIMITED

Head Office and Factory: Brantford, Ontario
Branches at Toronto, Montreal, Halifax, Winnipeg

See Page 56, Par. 53



Worry no longer about what you will do with your overflow
districts ; or new districts where you have no appropriation
to build on a large scale.

The Schultz] Brothers Sectional School
Buildings

are complete in every detail, having double floors, double side walls and
ceilings. With every modern convenience makes them the best Sect-
donal School Buildings on the market to-day. With the perfect light-
ing and ventilation. they are without equal. Our buildings can be taken
down and moved to another location without mutilating in the leastany
of the parts, We can prove it. If you write us what you desire we
will send you {ull details. We are specialists in Sectional School con-
struction.

Sectional School Houses

Are Warm in Winter and Cool in Summer.

Write us full requiremems and we will send details of cost of building completely erected

THE SCHULTZ BROTHERS CO,, Limited

Manufacturers of the Schultz Sectional Buildings. The full line includes :
Summer Cottages, Shore Cottages, Bungalows, Rural Churches, ete,

BRANTFORD, ONTARIO




You Want Your New School

to be Attractive or course

And want it also to be satisfyingly permanent

PORT CREDIT BRICK

WILL ASSURE JUST THESE QUALITIES

PORT CREDIT PUBLIC SCHOODL

Judge from this the Finishing Qualities of our Brick

PORT CREDIT PRESSED BRICK is used widely and with the utmost of
satisfaction for Schoolhouses, Office Buildings and Residences.
PORT CREDIT WIRE-CUT BRICK provides the desired factors in

Sewers, Foundations, or Heavy Factory Walls,

WE WILL BE GLAD TO MAKE QUOTATIONS AND TO SEND
SAMPLES. Mention *“Modern Schoolhouses” when inquiring

The Port Credit Brick Co., uni

Otfice—McKinnon Bldg. City Yards—724 Dupont 5t. Works—Port Credit, Ont.

TORONTO




Steam Heat At Its Best

It takes more than merely boiler. radiators and piping to
make an efficient. ecconomical heating system. Radistors
choked up with sir and water cannot heat progerly.

A Dunhamized Heating System is made up of a good
bailer furnishing steam to good radistors Gtted with the
Dunham Radistor Teap —a device that automatically and
noisclessly removes the air and water from the radiator—
and keeps in the steam,

Dunbar Pack-
leds Rad ¥
Valve, L]
Staaping ts turs
om the Heat”

@HEAT]NG' SERVICE

ineludes the designing of low pressure heating systems
in co-operation with your Architect or Engineer. Dune
ham Service is vours for solving your heating problems
and includes inspection of the installation when you or
sour Architect requests it,

DUNHAM
RADIATOR
TRAP

Dunham Heating Systems have heen recommended and adopted by leading Architects in all classes
of building, particularly schools.

The enforced war-time fuel economy measures proved the efficiency of Dunham Heating Systems,
and their simplicity of operation,

We offer vou the advantages of specialized knowledge in the solution™of your hesting problems aa
applied to all classes of educational institutions.

Call on vs for further detsils, for your present or future use, 1 you are having 1royhltj"- any of
vour present heating planta, we can kelp you and will gladly co-operate with your Heating Contractor
entrusted with the work

O1d ome or ewo-pipe steam heating systems can be Dunhamized at reasomable costs and will pro-
duce better heating results.  Estimates will be gladly furnished through your local contractor,

Equip Your New School with a Dunham Heating System

C. A. DUNHAM CO. LTD., TORONTO

Halifax Montreal Ottawa Winnipeg Calgary Vancouver
701 C.P.R. Bldg. 214 Booth Bldg.
TORONT D OTTAWA

See Page 207, Par. 161




KAUSTINE COMPANY LIMITED

HEAD OFFICE AND WORKS :
TORONTO, ONT.

Mgencies i Principal Cities,

The principles upen which the
Kaustine System cperates and its
sanitary functicns are performed are
chemical
sterilization
and
aeration

Single Bowl
Tank Agitator

Used on 125
and 200-gallen
Tanks,

Showing o few Common Wavs of Installing Kaus Svalems,
Installations can be arranged to insure proper sanitation and increase the efficiency of

the School.

A Commoen Way of Installing Kauwstine Systoms in the Rural School.

Some Schools that are wsing Kaustine Equipment :

Lambton Llovd George—Hamilton 5, 5. 15, Ewchizoke

Pr. Credit Cabalt Schaok Chlbagi Serarste Sikisal
Long Branch Sault Ste. Marie Mattawa Separate Schoo!
Hespeler Torento Board of Education

Write for our descriptive catalogue.

See Page 87, Par. 133




A Few H
of Our |

Products

Recommended for use
in Schools

THE SPRINGER LOCK
MANUFACTURING CO.

Limited
BELLEVILLE, ONT.

Vi Duprin Self-Releasing Fire Exit Devices

For Doors to Schools, Churches, Theatres, Factories, Shops, etc., opening out

Operable by touch
against the cross bar at
any paint, or a pull up,
or away from the door
will operale and release

the: latch balts.

No. 1127
Mo, LI s '-I.!.II-C '--.' I:~-. standing
feenehn e e : Call for catalog 11-Y.

SPRINGER LOCK MFG. CO.

Canadian Distributors

BELLEVILLE, ONTARIO

d nexl

See Page 63, Par. 75, 76



The Sun Brick & Tile Company

Limited
MANUFACTURERS OF
“SUN-TEX"
Clay Products
Office: Excelsior Life Bldg. Toronto, Ont.

Plant: Don Valley

BRIGIITON SCHO0)

Product. Texture Brick in a {ull range of colors and flashes, manufactured
by the maost modern methods and burned in a continuous pas-fired kiln
insuring a {ace satisfactory in every respect, +

Denison Interlocking Tile uwsed instead of common brick., makes a
better, stronger and lighter wall.

Denison-Tile is sound. vermin,
moisture, and fireprood.

Makes a non-conductive wall
that is warm 1n winter and cool
in summer.

Denison-Tile is inexpensive,
lays up rapidly, reguiring little
mortar and no furring. making a
light haollow wall, Every brick
a header.

Partition Tile, all standard
sizes.
THE SUN BRICK & TILE COMPANY, LIMITED

Spec'fications, etc. We will gladly lurnish srecifcaticns, beoklets, etc.,
covering your reguirements.
Ask for Booklet R.

See Page 83, Par. 121




1828 MOTT 1919

SANITO Plate dh50—A
Modern Plumbing for Schools, Factories, Ete. A new catalogue showing the best in plumbing
equipment, algo exteriors, interiors and plans of prominent schools and factories. This book
is invaluable to Architects and Schoal Boards—copy sent on request.

MOTT CO., Ltd.

134-136 BLEURY STREET
MONTREAL
TORONTO - - WINNIFEG

VERITAS—FPlate 4680—A

“ATTILA™ Plate 53245—A With Boston Vent

See Page 79, Par. 114



TYPICAL SCHOOL GYMMNASIUM-BROADWAY HIGH SCHOOL —SEATTLE, WASH.

A. G. Spalding & Bros.

MONTREAL 3% ST, CAT
TORONTO-N7 YONGE STRE

GYMNASIUM CONTRACT DEPARTMENT AT CHICOPEE, MASS,, US.A.

CONSULTATION WITH ARCHITECTS DR SCHOOL BRDARDS, prioe to the completion

0[ plans of during the course of construction, is solicited, and impases a0 obligation.
We are interested | to plan gymnesiom rooms that will produce the best

ping
results, whoever does their outfitting. Catalogs on request.
See the wondeslul new wymaasium of the NATIONA

CIATION st MONTREAI Completely outfitted A. G, SPALDIN

TMOA GYMNASIUM -WINNIPEG, MANITOBA, CANADA

See Page 77, Par. 107
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WE MANUFACTURE

Registers, Faces and Grilles

in Cast Iron, Stamped Steel, Brass and Bronze
Metal and carry a large stock of all sizes,
designs and finishes.

OUR PRODUCT

1s noted for finish and quaﬁly and 15 used by
afi archilects, as the

“STANDARD OF COMPARISON™

Catalogues and prices gladly furnished on request

Tuttle & Bailey Mfg. Co.

of Canada, Ltd.
259 Stanley 5t.,
BRIDGEBURG, ONT. WINNIPEG, MAN.




“When @ think of what might happen to these Kiddies,™

the principal said, =1 feel as thooeh T'd Hke o have

— a Fire Department in Every Room”

W tadd B how he conld have just abonr thar,

Al vou can

have the sime in your present or your new school,

The v tdentical cexcept inostees with the

“l PER] L” | chemical enyines used hy the ity and tow o
iv] ts ire departments.
Soda and Acid Type is the essence of simplicite. Huas no
. pumg o valve. Turn apside down and G0 is
ire At warh mediatels

THE STANDARD £ i fice
FOR FORTY YEARS R LR

Toronto, Ontario

Extinguisher is sufe, depemdable, certain,

is approved by othe Underwraters'

Let Us Tell You More About It and Quote Prices

The Booth-Coulter Copper & Brass Co.

Ltd.

1C3E

= camouflage
words cloverleaf poilu
guestionnaire
Junior high school brisance

and hundreds more have been added to

One——n

N vitamine tmagist I_]
ew lorry air hole

1

WEBSTER'S
NEW INTERNATIONAL

DICTIONARY. Tor the first time vou can
find authoritative answers to your questions
about all these new terms.

=T

Facts are demanded as never before.  Exact
information is indispensable.

And never belore was the
NEW INTERMATIONAL
ko urgentlv neoded s chool
work: never belore was
procuralidle at a price sa
relatively luw,

Regular and India-
Fﬂpl’.‘l’ Fdittans,

Also WEBSTER'S COLLEGIATE. Third Editian.
A New Book, 1243 Pages. 1700 Musiratsons.

s [

al (A

| [

iEL
G. & C. Merriam Co., Springfield, Mass. [I

o0




Glass Red

Benders S

To Brand
The Window
Trade Glass

Frizmatu

Jlal Woinclo
Siqured, Stame .:| GLASS
\1‘. tred. Bent. Mirror

and O mamental

Spa note re Prismati !. m letterpr
::::::: , oage

Toronto Plate Glass Importing
Company, Limited
97 Don Roadway TORONTO

See Page 48, Par. 30




Peerless Water Systems

MADE IN CANADA

for Rural Schools

The school water supply 1= cne of the maost
important ilems that will receive the attentien
(31- Il“.‘ m{.dl‘Tn E.Ulll.lc-.‘p;rll{'l.l ‘c(thI i%l;lfdr
not cnly [rem the starcpeint cf efficiency ard
Ihc ce miert cf the [.npi!.&_ bt hv{';l.usv af the
intimate relaticn that it bears to their health
and the habits, which fermed during scheel age,
will in all hikeliliood effect their whole alterlife—
but becausze, unlike mest public  instituticns,
piac'!cﬂu)’ ‘h[: 'I\'I“J]t' U!- lI'l[.l ‘i;\il'\-' Ti:l]lli[l:'
ments will be drawn during three or feur
recreation peniods — thus calling fer careful
balan(i]‘ltl] Hn(l [h‘.ll(_lhu-lll []t:ﬁig11ing |J) :'..tgh‘li-

enced manufacturess,

We are Water Service Specialists.
\!;'Il' havt: hi!{] .\'Cﬂ[E (I[ experence jn !!\'t‘l’l\'

kind of installation,

Wt manufacture TJIH[:[iL‘-‘ll]}' CVEEY-
lhing we sell.  Indeed, we are the rmly makers
of Water Systems in the whole British Empire,
and our -{Jr(‘ill h'l.lﬁil'l(.‘s_‘ﬁ hilﬁ l]‘.'t.‘i] :Jliill upan !}:(‘
policy of first ascertaining the exact coenditicns
and lnquin*.rnt-.nls in  each case, and then
recommending a system that, having regard o
tank dimensicns, pump capacity, mative power,
ete., ete., will urunl.'mi.t'u“}' and a.l:l:-c[uatul}'
perform the duty for which it is intended, and
then standing behind n.

Our services in this connection are "||:)5u|ut<'|y
free. Just write us saying what your require-
ments are, and we will send an information

ferm m which a number <f questicns are asked,
thr‘ answers to which foim the data upcn h‘hic!:
we will base cur recemmendaticns, and we will
pre mpl]}' send You a s|‘.0rif=.¢'al[t.r| rcvrr[ng wha1
in cur judgment will properly perfcem the
SErVice rt'-:}u'lred. and at the same time tell you

what the cest will be.

We will be qliid ta answer any queslions thal
yeu may wish to ask regarding water supply, cr
ewW E“_J" (]iﬁpL!ilE [ W hilv'f had cﬁpenc“ce
with upwards of 35,000 septic tank installa-
ticns) and in a general way be of assistance to
v, to the end that vour sanitary arrangements
mav be of as simple and satisfactery a character

as [IUSSi!)It‘.

Peerless Water Systems are the only
ones made in Canada, and they are produced
and guaranteed by specialists in that line,

Peerless Water Systems work on the
same principl!‘. as a soda sipht;n that you buy n
the drug store, and they are just as pure and
sanitary.

They provide cool, clear, sparkling water all
the year arcund—water under pressure fer fire
protection ; lawn watering—in [act they bring
to vour door eyery advantagc offered b}’ the
best city supply, and they are so simple that an
occasional oiling of the moving parts is practi-
cally all the attenticn they require.

National Equipment Co., Limited

Wabash Ave., Toronto, Ont.

See Page 84, Par. 128; Page 90, Par. 139



Peerless Water Systems

MADE IN CANADA

600 Series — Automatic Electric, 300 Dircct Connecled Gasoline Engine
to 3,000 gallons per hour. Pumper, automatic centrol, 300 to
3,000 gallons per hour.

500 Series — Automatic Electric, 250 112 Series — Hand Power. Easicst
gallons per hour. operated pump in the world,

National Equipment Co., Limited

Wabash Ave., Toronto, Ont.

See Page 84, Par. 128, Page 90. Par. 139



The ONLY Hose (Container inalanfancously aufemalic in
acliom,

Efficiently ocperated by one person.

Leads offl in any direction.:

Mo time losi"getting water 1o blaze,

Hose fills up while teeled, keeping nozzle at all times
under contrel.

Only required amount of hose need be unreeled, e.h'mlual'rng
kinking and langling, and necessity of laving hose before

mrning on pressure.

Nolost pressure at nozxle, even when fully reeled.

By e¢liminating folding and breaking of hose, greatly
increases lile of same.

Made in wvarious sizes 1o carry any length and size of hose
(Unlined linen or cotten rubber lined)

“FAULTLESS"” Cabinet Type to be concealed in wall,

is made in same sizes as Bracke) type, .

References and detailed information
furmished on request.

FAULTEESS” Exposed Swinging MONTGOMERY FAULTLESS HOSE REEL CO.

Bracket Type
Pat'd Aug. & 1916, 17 Gote Vale Ave, - Toronto

See Page 83, Par. 122

The Italian Mosaic and
Marble Company of Canada

Limited
Cor. College & Eueclid Ave. - TOROMNTO

Contractors for TI".“.I"J.ZZO. MGSA'CS.
WALL AND FLOOR TILING, MARBLE
WORK. ETC.

The fact that we have r:.‘:nt].y carried I:hrnugil
contracts for Terazzo floors and the work in
the schools histed below will e an assurance of
the satisfaction of sur work.

IN TORONTO
Technical School Nurmni SG!\DUI
Hart House Knox College
St Jnuph': Nu\ritiat.: G;'»—q:nl. -St.. schon]
Todmaorden Schoal Dovercourt Scheol

East Dawisville School
ELSEWHERE IN ONTARIO

sha.’ﬁes'pcarc Schab]. Etrnrfnrd
Technical Art School. London

Princess School, London

Puablic Sehqol. Slra‘ll‘-‘l

Collegiate Insticure, Trenton
Publiz School, Ford
High School, Listowel

S:il.vezt]\nrnc s-ci\cml. Mpqmt ﬂtnnil

Let us submit samples and quote prices




See Page 62, Par. 69-70

FLAGS

Made of best quality English
all-woaol bur.l!:ing].
Union Jacks or Canadian

Ensigns, in all sizes from

3 teet to 30 feet,

For outside "flagpole or

S['hGJUE—I(JHfEI.

See relerence to School-
I]Uust‘ FlagS on [J.'Lt__f]t: zﬂl
aof letterpress,

.‘t‘lanuhrlumc! hy

SCYTHES & COMPANY, LIMITED
Montreal Toronte Winnipeg

See Page 201, Par. 151




Every School Board is Looking for

“THE MOST HEAT FOR
THE LEAST MONEY?”

And that is identically what we undertake to provide for vour

school with our

Royal Smokeless Down-draft Steam and Water
Boilers and “Imperial” Radiators

Every detail—{uel consump:
tion, perfect combustion, up
keep, labor costs— has been

TOTOTHI BT .'?‘-Q

74T
T e e £ 5

adegquately provided  for n
Rowval sSmokeless Boilers,
T hey are. for obvious reasons,
the 1 Alicient aned mist

sfactory for school

ROVAL SMOKELESS nullER
“Sectional view,  showing Warer Tube Grate Down-draft and Fire Travel

“Imperial”’ Radiators

Are likewise speciallv adapted for School
Heating. A variety of stvles is offered to
provide for every specification, and  most
rigid tests and minute nspection enables us
to give unqualified guarantees of satisfaction,

“IMPERIAL
Jreolumn Radiaror

Catalogues and Other Information on Request

STEEL ax~» RADIATION, LIMITED

TORONTO ONTARIO

See Page 213, Pars. 174-175-176-177




Keep out the Glare but let in the Light

Make your school rooms real atady rooms—hy equipping them with
Acrolux Ventilating Window Shades,
 These s :p out the heat and glare of the sun yet let in soft,
mellow lis Slenty of fresh air, ton, Healthiul | Hélpful to study |
wles are easy to adjust—top or bottem,  Doen't warp.
ht.  The great durability makes them choapest in the long
T, , simouth sh, soft beaatiful el T spearance wdds
as much to the appearance of the room as g pictore or beagtiful piece
of furniture.
Write for catalogue and full information,

THE AEROSHADE CO., 956 Oakland Ave., Waukesha, Wis.

FinCe

See Page 50, Par. 41



A New'Building?

In .\n']k'i'lin}_',’ Or approvinge the pl;uh of the architects for vour

new building remiember that the heating and ventilating s
after all the maost importane feature,

[t s not only IMPORTANT, it = VITAL

On the quality and efficiency of vour heating and ventlating

systems depends

FIR ST The health of pupils and
teachers.

SECOND The development of the
pupils, mentally and bodily.

THIRD The efficiency of the
teachers.

FOURTH The economy of vour
operating expenses.

Coal s higher than ever belore and CNETY

vedar it costs i hitle more,

No osvstem o heating and ventiliting 1s complere and
:|l|L.'l[l|\ltL' without  autonmutic temperature regulation.  The
Johnson System of Heat Control 1= dcpendable,  The
Johnson Company offers the hest grade of appiritus and the
highest grade of service,  Oflices inall Lirge cities,

Johnson Temperature Regulating

Company of Canada, Limited

118 Adelaide Street West - TORONTO, ONT

See Page 212, Par. 172




[et us tell you about our
Products---

Just a sample line or
two are pictured here

FiLH ML AAnANAN

[

 ———

T' =
by

WROUGHT IRON FENCING FOR
SCHOOL GROUNDS

TYPICAL SCHOOL STEEL STAIRWAY OUR FLAG POLE
DESIGN NQ. 10 SIMPLE, TROUBLE-FROOQF

THE CanaDpDA WIRE @& IRON Goops Co.
HAMILTON, ONT.




Your School Blackboards

Should be—and ean be—Permuanent and Troubleproot.

School SLATE Are Most

Apee Thet BLACKBOARDS “Eeers Wy "

No trouble by reason of crumbling or bare spots.
No need of renewal.
First cost the lnl|} Cost,

Better results for teacher and pupil.
Let us tell you about our Blackboard Service

THE BROWN-JARVIS CO.

BRANTFORD, ONT.

See Page 52, Par. 43; Page 56, Par. 53

We Specialize for School Work
in the followmg

STRUCTURAL STEEL-—all sizes
BUILDERS" IRON WORK
STEEL AsH DOORS
JOIST ANCHORS
DUPLEN HANGERS

ETE:

I'i(]l]]l”. 1](_’“\ L_'I:\ o1 'I:tl.,"‘-(‘ :ill(l (Jlill._'!' =i ll(]f]l \]l]]{)l‘l{'\.
Hepburn & Disher, Limited

Office, 71 Van Horne Street Works, 40-60 Van Horne Street
TORONTO




Kindly Note

7 HIS copy of *“ Modern Schoolhouses ™
bg!éﬁ‘ is loaned, and is sent on the
Fiedo understanding that it is subject to

recall for revision and for the
adding of new material.

BUT—It is primarily intended for your
use. SO USE IT.

The price of the book, when purchased, 15 $5.00




“Spencerized Heating”

By Either Hot Water or Steam

Schoolhouses, Churches,
Hospitals, Private Homes,
Greenhouses, or in fact
any type of building re-
quiring warm conditions
MEANS

Fewer tons of coal comsumed. The vsage of small sized  coal
i

which can be purchased for 83 per ton less than regular sizes

anywhere, Attention cvery 12 hoursisall that s reqguired in coldest

weather te keep uaniform temperature day and nighe when desired,

f"':\pg_'lll,t;l “ni](_‘lx H i |\||r]‘.\.'| Lis |\4\'l'|! .||l,_':|[ i'lk il |'|-|l::}L|i|12 L -('\.L'1':l|
davs withour  attention. =pencer records from hundreds of
installutions in Canada and thowsands i United Stes tihen from
:l|| I_\[\L;_\ [B1} |1l|i|||i||_-_:- oy ':h(' bavt, g'-.}‘u,'\i.l“_\ l|||>-.'.' \\|||J I1il\L‘
discarded other tvpes ol hotlers and now have o Spencer Bailer
operation, that the Spencerscli-Feedimg Bailer
fry's for sell oo very shore time as ['x'_'_f:ll'i].\
to operation, because it burns the coal oa
scientific manner, thos requirtng less attention
with i‘T.l\.'t"L.l]I\ no wiste of tuel wd becaunse
of the special construction of the Spencer Sell-
Fecding Boilers, they require Tess Tabor and
nuintiin 4 more cleandy condivion. A more
intelligent class of muan or woman can be en-
gaged s carctaker Tor the bailding.

Our enginecrimg and  service department s
subject to vour call tor further information,

SPENCER HEATER COMPANY OF CANADA LTD.

153 Portage Avenue . 08 Adelaide Street Fast 71 5t. James Street
WINNIPEG TORONTO MONTREAL

Factories: Fenetang, Canada; Scranton, U.S,

See Page 211, Par. 167; Page 212, Pars. 168-169




- Columbia
S}RAFONOLAS AND RECORDS

Endorsed by Ontario Educational Association in a resolution
requiring the Minister of Education to change the regulations
so that a Grafonola with a suitable number of appropriate
records be made a part of the compulsory equipment of
public and separate schools.

Wem, E. Glad-
stone says, "Thc_\-
who think music
ranks amondgst the
trifles of existence
are in gross error
. . It has
been one of the
most furciblc in-
struments of train-
ing, both for
arousing and for
governing the mind
of man.”

The Push-Mobile
is equipped with
Fltl:l)l.‘i'-]itllrd “'U[Jd
wheels, making the
outht most con-
venient [or moving
from raom to room.
Il |-lx'|.‘ seven
S[Il.‘!vt‘.s, 5k I’(:(.'urdh
may be classified,
and doors htted
with lock ta pro-
tect the records,

This combination meets every requirement

The Educational Department of the Columbia Graphophone Co.
is very extensive and complete covering the entire held from the
kindl:rqarltn to  the cmnplct:'d hi:_]h-:‘t'.ﬁmd education. Records
especially made for : Singing Games, Rhythmic Games, Dancing,
Marching, Flag Drills, Story Telling, Patriotic, Penmanship, Language,
Interprative Dancing, Folk Dancing, Music Appreciation.

Ask for Catalogue of ‘‘ The Grafonola
in the Class Room”’

Columbia Graphophone Co.

Toronto - Ontario

See Page 201, Par. 152




W. W. LA CHANCE



MODERN
SCHOOLHOUSES

WITH PLANS AND ILLUSTRATIONS OF THE
NEWEST IN SCHOOLHOUSE ARCHITECTURE

ONTARIO EDITION

W. W. La CHANCE

Member the Royal Architectural Institute of Canada
Member Saskatchewan Architectural Association

TORONTO
WILLIAM BRIGGS
1919

ALL RIGHTS FOR PUBLISHING IN FOREIGN COUNTRIES RESERVED

Copyright, Canada, 1919
by W. W. La CHANCE



AUTHOR'S ANNOUNCEMENT

The author specializes in school designing, having devoted the past ten years to this particular
branch of architecture. During this period he has visited the principal schools in the United States
in quest of the most modern methods of school designing and has amassed a considerable library
and constructional data that will be of great value to any School Board which may contemplate
the erection of a new schoolhouse.

The Public School concerns intimately more people than any other class of public edifice,
because every citizen avails himself of its privileges in his youth and sends his children to it in
later years; and again its design and construction unquestionably effects, for better or for worse,
the health, happiness and morals of the pupils, whatever may be the effect of educational work
carried on therein. It is all important, when one reflects how large a span of the life of the
community is spent within the walls of its schools, and how important it is to surround its
children with the most perfect environment for their hours of study. The schoolhouses of any
community are the gauge of its enlightenment. They should be the best and most carefully-
constructed buildings it possesses—not the most splendid and ornate, but the most perfect in
design and most complete and thorough in execution and equipment. These facts granted, one
can hardly lay too much stress on the importance of highly-skilled architectural service in the
design and construction of your school buildings. It seems strange that our schoolhouses have
been the last public buildings through which public taste has sought to express itself. Adults have
regularly thought and planned first for their own needs rather than those of the children. I know
of no class of building deserving of more sincere thoughtfulness and artistic treatment than those
school buildings designed to accommodate our children who spend in them a great part of their
waking hours during their early years. The safe and business-like thing to do is to engage the
services of an architect who devotes his whole time to specializing in schoolhouse designing, and
to let him work up a plan.

The planning of a one-teacher, country schoolhouse ought to demand, and will demand from
any capable and conscientious architect, as painstaking consideration as a large city school. Upon
School Boards of towns and cities I would urge with all emphasis that they give their teachers or
at least a committee from the teaching force, a large share in helping to plan their schoolhouses.
It is certainly poor economy to neglect to utilize the teachers' intimate knowledge of what is
needed.

Many of the cuts and photos of plans illustrated herein have been built from repeatedly and
have become "stock plans." They have gone through the "mill" as it were, and any defects in
detail have been rectified. These plans and specifications may be purchased from the author in
blue print form for the nominal fee of 1% based upon the estimated cost of the building, and will
include all necessary working details.

There are in every fine building three leading points: its execution, its magnificence and its
conception. The glory of the first is due to the builder, the second to the owners, and the third to
the architect. The services of this office are at your disposal.

Sincerely yours,



Architect.



DRAUCHTING ROOM.

W. W. La Chance, Architect.



INTRODUCTION

Within the last decade there has been a remarkable improvement in the school buildings of
cities and large towns, and also in the rural districts. Many of these now approach the ideal.

There has been an even greater need for standard regulations as a help for school officials and
others responsible for the building of schoolhouses of one, two and three and four rooms in rural
communities. To give this help this book has been prepared.

This pamphlet is the result of careful and prolonged study of rural school architecture, with
constant reference to economy and the highest degree of utility. The one-teacher, rural
schoolhouse is the oldest and most primitive type of school in the country. More than half of the
children are educated in rural schools. The country school needs a healthful environment quite as
much as the city school. In general, good architecture and good sanitation have been much more
carefully studied and much more frequently secured in the city schools than in the country: but
the sanitation of the rural school is in every respect as important as that of the city school.

The expense of things which really affect the health of the pupil in school should be
estimated in terms of child life, child health, and human efficiency: and only for convenience
should be reduced to dollars and cents.

It will be obvious from a study of the various examples of modern school buildings illustrated
in this pamphlet that the complex features of modern education demand buildings, including
accessories and equipment of a new and improved type. Here, indeed, architects are afforded an
opportunity to demonstrate their abilities that is probably surpassed in no other phase or
department of practice. Heating, ventilation, lighting, humidification, and the many sanitary
features must be fully mastered by the practitioner, at least as regards general conditions and
requirements, if not in actual detail.

All this is apart from and in addition to the artistic skill as a designer which the architect must
now possess in order to have his work approved of. He must ever keep before him, as a first
essential, the requirements of comparatively low cost—in a word, a modern school building of
the highest type, possessing at the same time artistic merit of no mean order.

The tendencies of modern education in our Public Schools have added more complications to
the architect's already complicated profession. While the ordinary elementary school has not
become more complex, except for the enlarged activities of the infant class, the High Schools
have seen greater progress. In the large cities where there are several High Schools, these have
been separated into two classes: The English High School, and the Commercial and Manual
Training High School. In the smaller towns all the various courses of study are necessarily
included in one building and it is the purpose of this article to call attention in a brief way to
some of the essential features to be considered by the architect and by School Boards who may
be considering the erection of a modern High School.

Another feature which causes complication is the wider use of the school building for various
social and civic activities such as the Boy Scout movement, and for summer schools and lectures.
The schoolhouse door must swing open freely for all who would work for the Public Good and it
must be so constructed as to invite to its shelter all who seek for a larger vision in anything and
everything which may contribute to the welfare of the community.

This publication is itself a compilation of facts and information drawn from as many sources
as possible. The illustrations are taken from actually-existing buildings, the necessary data from
which a sanitary building may be designed. It does not attempt to suggest the lines upon which
the perfect school of the future will be planned.

In its arrangement the object has been, first, to give a general survey of conditions under



which education is carried on, and an idea of the uses of the different rooms, their general
requirements and equipment and their relation one to another; and secondly, by giving the plans
of a number of recently-constructed buildings, to show the different methods that have been
utilized to meet these requirements.

Questions which affect the health of the pupils, such as lighting, heating, ventilation and
sanitation, are considered at length.

The plans are in all cases given with the permission of the architects who designed the
buildings. Their courtesy and readiness to assist and to give information, has alone made the

production of the pamphlet possible.

Architect.



MODERN SCHOOLHOUSES



CONSTRUCTION AND SITE

The school building should be well constructed of brick, stone, hollow-tile blocks or of
concrete blocks, with similar materials used in the interior to carry walls and partitions. The
entrance should have a vestibule or covered porch, with doors swinging outwards. Separate
entrances and separate exits to closets should be provided in schools with more than one teacher.
Every school should have, as a recreation room, a basement, at least seven feet high in the clear;
ceiled with wood or metal sheathing, to keep the floors above warm (plaster obviously
objectionable); and floored with cement or hardwood. The basement ceiling should be four or
five feet above the ground level outside, so as it may receive as much sunlight as possible.

Key:

A—TotAL NUMBER OF PupPiLs ENROLLED

B—TotaL NUMBER OF SCHOOL BUILDINGS

C—TotAL NUMBER OF CLASSROOMS

D—TortAL INVESTMENT FOR BUILDINGS & EQUIPMENT

E—TotAL FOR OPERATING & ANNUAL INCREASE FOR ScHOOL PROPT'Y
F—TotAL NUMBER OF TEACHERS

G—NUMBER OF INSPECTORS

H—TotaL NUMBER OF ScHOOL BOARDS

ProOVINCE A B C D E F G H
BriTist CoLumBia | 65118 [ 849 | 2129 | $9250000 | $337663 | 2174 | 14| 575
ALBERTA 107727 | 2471 | 3497 | 141650971 | 7243415 | 4265 | 342736
SaskaTtcHEWAN | 127590 | 4675 | 4987 1195764 | 1035219 | 5876 4 {4087
MANITOBA 106588 365090 | 4136495 | 2972 25| 890
ONTARIO 564992 [ 6795 | 13386 50677398 119 [ 5700
QUEBEC 490718 | 7288 | 17284 | 35256055 | 2500000 | 17284 | 54 | 1646
NEew BRuNswick 71782 2255 8
Nova Scotia 111981 | 1857 | 2856 4294751 | 1361457 | 3045 1803
Pr' EDWARD ISLE 18190 | 473 600 11000 34000 600 81 470
NEWFOUNDLAND

[1] INCLUDES SCHOOL BUILDINGS AND SCHOOL GROUNDS
ASAT. 1919.

1. Site.—The first consideration in selecting a site for a school building is its accessibility. It
should be located where the largest number of pupils can reach it most conveniently, and where
the adults of the community may make the largest use of it. It is a small matter and of little
moment that a few of the children be compelled to walk a little further than others if a better and
larger school ground can be secured. No part of a school site should be within five hundred feet
of steam railways or manufacturing plants, livery stables or other buildings which may be a
source of unhealthy conditions. There is a reasonableness in the demand for central location, but
only when more important demands are not in conflict with it. It is far more important, for
example, to have well-drained school grounds, where the opportunity for securing a sanitary
water supply and toilet system is good, than it is to give the preference to a location nearer the



center of a district where these sanitary necessities are not readily procurable.

2. Size or Grounps.—No fixed rule can be made for fixing the proper size of school grounds.
Rural schools should have not less than one acre of ground, while High Schools require at least
three acres. To-day, by reason of the increased number of boys indulging in baseball, football,
basketball, track meets and all the open air games that growing boys long for, the school grounds
should not be skimped. Athletics in the rural school has had a marked tendency to check the flow
of the human tide toward the cities.

The country boys are beginning to realize that home offers every advantage known to the city
youth and gives as well, as added capital, the wonderful effects of a life in the open. Boyhood is
not the only athletic beneficiary in rural school life. The girls, too, go in for basketball and for
gymnastic exercises that may be enjoyed in the school. The country schools will never be able to
do their work properly unless the amount of ground assigned to them is increased. Play grounds,
agricultural work, fruit growing, and forestry—all legitimate demands upon the rural school
require more land than is usually given rural schools.

3. Dimensions.—The best form for the school grounds, considering shrubbery, grass, walks,
play grounds and gardens is an oblong.

One acre tracts are ten rods front by sixteen rods deep.
Two-acre tracts, sixteen rods front by twenty rods deep.
Three-acre tracts, sixteen rods front by thirty rods deep.
Four-acre tracts, twenty rods front by thirty rods deep.

4. GrounD AIR.—In selecting a site for a rural schoolhouse the following factors should be
considered: No site should be selected that will not offer a good outlet for tile drains set well
below the walls of the building to keep the basement and garden in good condition. A wet,
swampy piece of land is not only a muddy, dirty place, but it also introduces dangers from
ground air and moisture that will always prove troublesome and unwholesome. The air, on
account of its great weight, presses into the ground to a much greater depth than is ordinarily



supposed. When the air above the ground becomes colder than that in the ground, and this is true
at night during warm weather and even during the day during cold weather, the heavy air above
the ground will displace that in the ground, and will drive it out at the least point of resistance.
Since the ground underneath and about a schoolhouse is drier than that not covered, the ground
air is driven from all directions towards the schoolhouse and by reason of the fact that heat
escaping from the building will cause an upward draft, this ground air is easily drawn into the
rooms. Ground air contains a far greater percentage of carbon dioxide and other noxious gases
than is ordinarily found in air above the ground, these being produced through the agency of the
bacteria acting upon decaying animal and vegetable matter in the soil. Moreover, ground air is
generally saturated with moisture, and as it rises in the school room, especially at night when the
building is cold, this will be deposited on the walls, blackboards, and floors, so that all wooden
parts of the building are rendered liable to decay and the air in the building will be stuffy and
cellar-like.
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EAST LIGHT.



5. AspEcT.—The point toward which the school should face should of course be determined
by the position of the class rooms, whether placed in front or back of the building, in order to
obtain the most suitable aspect for their windows. During school hours it is essential that every
class room should have an abundance of light, and that sunlight should have direct access to
every room, at least during some part of the day.

6. SuNLIGHT.—The sun in the early morning and the late afternoon, being then lower in the
sky, will naturally shine much further into the rooms than during the middle of the day. It is of
course hardly possible to plan that every class room in a large building should have an equally
good aspect, but as far as possible it should be arranged that none of the regular class rooms
should face the North, excepting in the case of the studio and art rooms, which require steady and
diffused light. The advantages of the sun from the point of view of health, are so great that they
should outweigh a small amount of discomfort on a few days of the year.

7. NorTtH AND NORTHWEST AsPECT.—The North and West—These aspects should never be
used for class rooms, as they practically get no sun until late in the day. If it is necessary that any
of the rooms should have this aspect, let it be those which are occupied seldom or for a short time
only. This side of the building could be taken up by the windows of the hall, studio, chemical
laboratory, committee rooms, staircases, or corridor.

8. WEsT AND SouTHwesT AspEcT.—The West and Southwest—These aspects have an
advantage in cases where it is preferred to have the direct sunlight into the class rooms at a time
when the rooms are not being used, since it is not until the afternoon that the sun will come into
these rooms, and these rooms will get hot in summer while missing the early sun in winter.

9. EasT AND SoUuTHEAST AspEcT.—East and Southeast—Rooms looking to these points get the
best light all morning. The sun shines into the room, making it cheerful, bright and comfortable
in cold weather, while in summer the sun is off before the hot part of the day. The early sun, too,
has not the same power in the morning as later in the afternoon when everything has been heated.
In rooms looking due East the level rays of the sun, except in mid-summer, shine right into the
farthest corners of the room. For small children, kindergartens especially, this aspect is very
valuable. On the whole, perhaps the best aspect a school can have is that from East to Southeast.

10. NortHEAST AND East.—For schools where teaching is carried on both morning and
afternoon, the sun is off in the morning and in the late hours will shine a very short way into the
room. It is always well, especially in arranging exits of a school building, to take careful note of
the prevailing wind in the locality, so that the doors should be screened from it.

11. Pray Grounps.—The grounds should, as far as possible, be exposed to the direct sunshine
during the school year, to prevent a damp or muddy surface. For this reason it is best to put the
building on the West or North side of the school site.



BASEMENT

12. BasemeENnT.—Economy and practical sense suggest a basement under the entire school
building, for it allows of many advantageous combinations of arrangement and the use of every
foot of available space. By keeping the basement floor well up to the grade line, with not more
than three feet of excavation, and with a ceiling not less than ten feet in the clear, ample room for
the distribution of plumbing pipes and heating ducts is provided. A well-considered basement,
with good means of ventilation and good lighting, provides means of ventilation and under-
drainage and is one of the most efficient means for preventing the rise of moisture in the walls
and ground air rising into class rooms and corridors.
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The schoolhouse basement is of incalculable benefit to the community, since advanced ideas
in education have made it more than a coal hole and a repository for all the trash and junk that




accumulates during the school term. Instead of being a catch-all, the basement now serves as a
work-shop for the boys who have adopted vocational training as part of their school work. The
girls, too, utilize the basement for their sewing and cooking rooms. The vocational training
departments of the consolidated schools have proved popular innovations, and it is believed stand
largely for the increased interest in general school work.

13. DraNaGge.—It is important in connection with the foundations of school buildings to see
that means are taken to prevent as far as possible the conveying of moisture from the earth
through capillary attraction and the subsequent conditions, "sweating" and cellar-like atmosphere
so noticeable when the school is opened in the morning. It is a mistaken idea that if both floor
and walls of a basement are thoroughly cemented, no water can get into it. Contrary to the belief
of a great many people, it is not impervious to water, and under a comparatively slight pressure
water will readily find its way through well-mixed concrete, unless waterproofed by some
waterproofing compound. Unless, therefore, those who introduce basement floors into school
buildings have placed the building on high land, with the ground sloping from it rapidly in all
directions, they must encircle it with a drain as indicated in Fig. 1.

INFANT CI

AsE ROKIA, SOUTH HIGH SCHOOL,

Guilbert & Betile, Architects,
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PLAN SHOWING MODEL ARRANGEMENT PFOR INFANT CLASS ROOM.
W. W. La Chance, architect,

Drainage should be done with ordinary field tile, laid with slightly open joints, having the
upper joints covered with a 2" strip of waterproofed paper or a layer of loose straw about 6" deep
before being refilled with earth. The water finds its way into the drain from the bottom of the
drain. The gravel, straw or waterproofed strips of paper over the top joints are to prevent the



surrounding soil and small gravel entering the tile from the top. This should always be placed a
little lower in the ground than the footings, so that the water line will never reach the walls for
any length of time. It is never well to run drains under a basement floor, especially if they
connect with a sewer. A drain outside will relieve all pressure from surface water. In extreme
cases it is proper to place the drain about six or eight feet outside the foundation walls, and then,
if the tiles are sufficiently large, and the pipes have sufficient fall to its outlet, the rain water
down pipes from the roof can be connected to the drain with hub and spigot tile pipe with
cemented joints.

INFANT CLASS ROOM, ROBERT TREAT SCHOOL, NEWARK, N. J.
Guilbert & Bettles, Architects.

15. Damp Course.—There should be a damp course of some suitable material, such as slate
set in Portland cement mortar, asphalt or a coating of plastic cement having a strong bituminous
base, or a layer of water-proof paper, bedded in the walls of basement or piers, otherwise
dampness will find its way into walls above by capilliary action.

16. Crass Rooms.—The comfort and health of a school depends largely on the proper
arrangement of its class rooms. They may be regarded as the units of which a school building is
composed, to which the other rooms are subsidiary.
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FLAN OF CLASS ROOM, SHOWING WARDRORE AND PROPER SEATING, LIGHTING AND
VENTILATING ARRAMNGEMENTS.

17. ELEMENTARY ScHooL Rooms.—The standard size of elementary school rooms should be
six hundred and thirty (630) square feet of floor area, with a ceiling height of not less than twelve
(12) feet. The most satisfactory dimensions of such a room are:—

18. SCHEDULE OF AVERAGE S1ZES OF CLASS Rooms.—

Rows of desks.
For 24 pupils:— 19'x 24'x 11'-0" 4



For 28 pupils:— 19'x 26'x 11'-4"

For 30 pupils:— 23'x 24'x 12'-0"

For 35 pupils:— 23'x 27'x 12'-0"

For 40 pupils:— 23'x 30'x 12'-0"

For 42 pupils:— 23'x 30'x 12'-4" Primary.
24'x 28'x 13'-0" Grade.

For 48 pupils:— 23'x 33'x 12'-8" Primary.
24'x 32'x 13'-0" Grade.

(o) ) @) NN« RN O) NN ) RO BN N

19. DEesk Spacing.—Where four or five rows of desks are placed the above arrangement will
permit of desks 1'-9" wide with aisles between of 18" having 3'-6" passage along window side. 4'
passage on wall at pupils' blackboard with not less than 8' clear space at teacher's end and 4'
behind rear desks.

Where 6 rows of desks are placed the spacing in a room 23' wide will be as follows:

1'-9" width of desk.

1'-4" space between desks.
2'-10" passage at window side.
3'-0" passage at inner wall.

In this latter case it will be seen that the dimensions of passages are somewhat restricted and
that a room 24' wide could be better spaced. In rural schools where room heaters are used some
of the desks will necessarily be omitted.

20. HeigHT oF Rooms.—No class room shall be less than 12" high throughout, except in rural
school rooms for less than 29 pupils, where the height may be 11' throughout. Rooms partly
ceiled on collars should be 10' high to wall plate, and 13' to ceiling. The flat ceiling should
extend over at least half the area of the room. In no case may a class room be left open to the
ridge.

These sizes apply to all rooms taught by one teacher. While the height of ceilings is less than
that recommended by some authorities, it is a safe and economical standard for elementary
schools, especially for rooms above the first floor.

One of the objections which will be urged against making the ceilings twelve feet in height is
that it will deprive the pupils of air space and make the problem of ventilation more difficult.
This objection may be fully answered when it is stated that any air space above twelve feet six
inches in height is of no use as regards ventilation, since it remains unaffected by movements of
the lower air in the room; nor is it required for light. Further, pupils need the same amount of
fresh air per minute, whether they are in a large or small room, consequently after the initial
supply is vitiated the same amount must be introduced in either case.

Where forced ventilation is used the only difference would be supplying a room twelve feet
high and one twelve inches higher, and this difference is so small as to be negligible. As an offset
to any further comments it may be well to indicate the advantages to be gained by lowering the
ceilings and increasing the floor area of the class rooms.

In the first place the cost of the building should be considered. Every foot saved in the height
of the building will reduce the cost much more than a casual calculation would indicate. Every
foot added to the height of a class room adds so much expense in keeping it in repair, and
especially in heating it, also heavier walls, higher chimneys and vent flues and longer stairways



are required.

From the hygienic point of view there is no special disadvantage for boys, but it is an added
hardship on adolescent girls. In case of fire there is also increased danger in high ceilings.

CLASS ROOM, RYERSON SCHOOL,.

21. SeatinGg CaraciTy.—The seating capacity of each class room with a twelve foot ceiling
shall be determined by allowing not less than eighteen (18) feet of floor space for each pupil. The
above-mentioned size of class room is recommended. However, class rooms having fifteen feet
of floor space to each two hundred cubic feet of air space will be approved.

SIZE OF SINGLE DESKS

Height of seat. Back to front. Across width. Age Accommodated.

12"
13"
14"
15"
16"

21"
22"
24"
26"
27"

19"
19"
21"
21"
24"

5 years to 8
8 years to 12
10 years to 15
12 years to 18
16 years to 20



7 T
A, A= = =

A S T

r 4‘"15 | |

7 h

e

7 Bldckbodrc 4':12%"
AR

R,
B

|
|
|

-

A

SRR

| EETa

"4
]
'

R RE 10T mey A R YR R S T

chboldred Lo =

T

SRR

et S P W S St S e S Sed e 7., [ v
A, 7

- I

PLAN OF CLASS ROOM, SHOWING COAT ROOM AND PROPER SEATING, LIGHTING AXD
VENTILATING ARRANGEMEXTZ,

22. WintH oF Crass Room.—The width, where unilateral lighting is used should never exceed
twice the distance from the floor to the top of the windows.



23. LicHTING oF Crass Rooms.—Sunless rooms are apt to be dark and cheerless and recent
experiments seem to show that contagious disease is mostly spread, not by germs flying in the
air, but by direct carriers such as insects, food, drink, or mucous. Colds seem to be passed from
one child to another through minute drops of mucous which are sprayed into the air in coughing
or sneezing. The best way to avoid contagion is to flood every corner of the room with sunshine
and so render these drops sterile.

J’

PRIMARY GRADE CLASS ROOM, NEW JUNIOR HIGH SCHOOL, HUTCHESON, KANSAS.

Mann & Gerow, Architects.

In Ontario during the winter season twilight begins comparatively early in the afternoon.
Where the shadows are long at noon and where cloudy, dark days are of frequent occurrence, it is
probably a good plan to place the school building half way between the points of the compass so
that all rooms may have sunlight during some part of the day.

24. Licat ArRea ReQUIRED.—School experts seem to agree that each class room requires an
amount of window surface equal to one fourth of the floor area of the class room exclusive of
mullions, sash, meeting rails and transoms. To ensure efficient lighting of the desks and
blackboards by merely supplying the required amount of glass area is not enough. The position
of the windows themselves have a great influence upon the complete lighting.

25. UNILATERAL LIGHTING.—Most authorities agree that class rooms should be lighted from the
left side of the pupil only. With unilateral lighting it is far easier to arrange for adequate
blackboard space and to place it opposite the light. Light from behind the teacher or pupils



should under no circumstances be allowed. The glare of the light directly in the faces of pupils
will cause discomfort and injury.

26. Breeze WiNDows.—It is sometimes deemed expedient to place one or more "breeze

windows" high up at the back of the room for ventilation purposes only, to obtain a through draft,
and protect these from the direct rays of the sun. There is no objection to this.
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PLAN SHOWING STEEL “ 17 BEAM AND WINDOW MULLION TO GAIN MAXIMUM
AMOUNT OF DAYLICGHTING IN CLASS ROOMS.

27. BiLATERAL LiGHTING.—The question is often asked: Why not have windows on both sides
of a class room, for it is not possible to get too much well diffused light in a class room? Until
very recently school buildings were constructed this way, and it is still very hard to convince
some people that lighting from one side only is better than lighting from both sides.



1] 3%
24
j‘.‘ ; DR "-2‘
=l Yoy 24"

Q

MOLLIoA -

]4_

SECTION AND PLAN SHOWING WINDOW CONSTRUCTION
FOR CLASE ROOMS,




28. OBJECTIONS TO BILATERAL LIGHTING.—Suppose we consider a class room with East and
West exposure, with the same number of windows on each side, located in the same relative
positions. At 10. a.m. the light is stronger from the East than from the West, and the line where
the light from each side is equally strong is well toward the west of the room, this line will shift
towards the East side the rest of the day, reaching the center at noon. But at any time in the day
there are always two shadows on the hand and pen. These shadows are of equal intensity only at
this shifting line of equal light. To the left or right of this changing line one shadow is always
stronger, and hence it is impossible to seat all pupils so as to give them equally good light for
writing. There is no desk in the whole room where double shadows of the hand and pen may not
be seen. For this reason it is impossible to seat all the pupils in a class room with bilateral
lighting without imposing some slight hardship on all, and a serious hindrance on something less
than half of them. There are other reasons why bilateral lighting is not to be preferred. The best
place for the blackboard is opposite the source of light, and hence it should be placed on the wall
of one side of the class room. A common custom has been to place the blackboards between the
windows on both sides. Such a setting has been responsible for an untold amount of eye strain,
headaches and habits of inattention. It is rational to conclude, then, that if unilateral lighting were
not in accordance with the demands of hygiene it would still be wise to locate all the windows on
one side, so that the other may be used for blackboards.

e

X

THIS SHOWS SHADOWS CAST UNDER THE HAND HOLDING PENCIL BY
OVERHEAD LIGHTING. THIS DOES NOT OCCUR WITH
UNILATERAL LIGHTING.



29. Sky-LIGHTING.—Contrary to the usual belief, light coming from above the desks
introduces more disturbing shadows than that coming from the left. For this reason alone lateral
lighting is generally preferable in class rooms to sky-lighting, though the latter is often helpful in
cities where tall buildings obstruct the light, or where troublesome reflections from outside of
buildings are likely to overstimulate and fatigue the eyes.

30. Prismatic GLass.—In cases of existing schools where the class rooms are unsatisfactorily
lighted, the illumination of the room can be greatly increased by the use of prismatic sheet glass,
by means of which the light rays are caught up and thrown horizontally across the room. Care
should be exercised to see that the glass is correctly set in position relative to its prisms so as to
get best results.

31. PosiTion oF Winpows.—In placing the windows it is of great importance, first that there
should not be large space of wall showing between the back of the room and the first window:
secondly, that there should be no wide piers between the windows to cast heavy shadows across
the room. It is not possible to construct brick, tile or stone piers of sufficient strength in a
building of any height that will not interfere considerably with the light. In order to meet these
objections successfully, iron mullions may be used. (See Fig. No. 4.) In this way it is possible to
assemble a cluster of windows together, at the same time supplying sufficient strength and more
light.

32. Winnow MuLLIONs.—Assuming the standard size class room to be 24' x 32' x 12'—
twenty-four feet wide, thirty-two feet long, and twelve feet in height—the glass area to be equal
to one-fourth of the floor area, we have one hundred and ninety-two square feet (192 sq. ft.) of
glass area to place in a wall that is thirty-two feet long. If the windows are set four feet from the
floor line and the tops of the windows extend to within six inches of the ceiling of the class room
the height of the windows would be eight feet. Thus to get the amount of window surface
demanded by the rule, twenty-four feet in length of this wall must be glass. This would leave
only eight linear feet of wall space unused. The height of the window sill plays an important part
in the question of lighting.

In the first place it should not be below the level of the tops of the desks, neither should they
be so high that children are unable to see out. There is a dreary appearance given to a room
where the window sills are too high, also a loss in lighting. School experts seem to agree that
window sills set three feet six inches from the floor line to three feet nine inches, and four feet,
should be regarded as a maximum height.

34. ExposeD BeaMmeD CEiLINGs.—Coved ceilings and exposed beams should be omitted in
class rooms. They obstruct free circulation of air and form dead air pockets at the ceiling line.



DAYLIGHTING FOR CLASS ROOMS

35. GLARE.—Any brightness trying to the eyes—direct sunlight, reflected sunlight that is too
bright on window, wall, ceiling or desk. A broad expanse of blue sky. Direct passing through
translucent shades, etc.

36. BriGHTNESS CoNTRAST.—A patch of sunlight on surface area adjoining a normally-lighted
area. A shadow adjoining a normally-lighted area with distinct line of demarkation.

37. SpeciFic BRIGHTNESs.—A determined condition of brightness. The eye can see better with
low specific brightness than with high.

38. QuaLity of Licut.—There is a definite light condition which permits the normal eye to
act without strain. To depart from this condition through obtaining more light, less light, or
variation in light color, decreases the quality.

39. REFLECTING SURFACES.—AIIl surface areas in the room—walls, ceiling, floors, tops of
desks, pictures, maps, etc.

40. SpecuLAr RerLECTION.—Image reflection as from a looking-glass. Concentrated reflection
which reflects in a concentrated and direct manner. Reflection from bright surfaces which furnish
glare or dazzle.

41. Drrrusep REeFLECTION.—Reflecting in a spread-out manner so that no image appears.
Reflecting without glare or dazzle.

With these definitions in mind, the following set rules become intelligible.

Windows should pass a maximum amount of light without the direct rays of the sun or a
broad expanse of blue sky appearing. The light so passed should be deflected through the room in
a diffused and evenly-distributed manner, so that glare and brightness contrasts do not appear.
All reflecting surfaces in the room must cause diffused reflection and not specular reflection, and
be finished so that quality in light color is not lowered and a specific brightness occurs which
permits the eye to act normally and restfully.

Is this condition possible with suitable window openings and opaque semitranslucent or
translucent fabric shade?

With fabric shades, it is impossible to properly regulate or control light. A sufficient and
proper light near the window openings means too little light at points further removed. In other
words, a proper and even specific brightness throughout the room cannot exist.

Again, by covering the entire window area with opaque or semitranslucent shades in order to
cut off the direct rays of the sun, so as to avoid strong brightness contrasts, too little light is
admitted. To allow any of the direct rays to enter through covering only part of the window area
with the shade, brings about the condition of strong brightness contrasts, which it is always
necessary to eliminate. Translucent shades should never be used, as they always create strong
brightness contrasts.

With fabric shades, no matter how the window is placed, light can never enter properly. Light
should always come from above down upon the work surface, so that lines of demarkation
cannot occur, no matter where one may sit. With fabric shades all light must either pass
horizontally through the room, or be reflected from the floor up, to be in turn reflected from the



ceiling. These conflicting angles of light cause many lines of demarkation, and necessitate a
constant refocusing of the eyes, even in the limited space of a book page.

There is only one way to properly daylight a room. There should be at the window a device
which will pick up all light that strikes the window opening and deflect it to the ceiling, from
where it is reflected so as to fall evenly, perfectly diffused, throughout the room. In this way all
light is reclaimed and used and not blocked as with fabric shade. In addition to this, perfect
ventilation can be secured, and windows may be opened without fear of direct draught and
ensuing colds. Such a device, endorsed by the medical profession, is obtainable, so the
impossible is not asked.

If the light is thrown to the ceiling, it is evident that this should be a maximum reflecting
surface. A proper maximum reflecting surface can only be obtained through using white which
must diffuse and not be specular in character, so as not to dazzle. The ceiling, therefore, should
be painted (not kalsomined) a dead flat white. This will furnish a strong white light. Too strong,
in fact, unless toned by some neutral light from the side walls. To secure this, all side walls
should be painted soft neutral tints, dead flat in finish (this prevents specular glare) which will be
pleasing and soothing in appearance. A soft, yellowish green has shown by scientific tests to be
the best color.

Seecial. BrackeTs.—Special brackets are on the market which allow the lighting to be
partially controlled. These fit close to window frames, and can be extended as well as adjusted to
height by travelling sockets. This shade is of one piece when rolled, and can be left at either top
or bottom of the window.
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DETAILS SHOWING PROPER METHOD FOR WINDOW CONSTRUCTION FOR CLASS ROOMS.

CoLor oF FaBric SHADES.—A great deal has been said about the best color for fabric shades,



and many experts agree that a light "bisque" makes a very satisfactory color, not light enough to
annoy or dark enough to exclude the light. Hollands are to be avoided on account of the
reflections cast.



BLACKBOARDS

42. BrackBoarDs.—School work is linked up so closely with blackboard work that the
blackboards to be used in school rooms become a matter of first importance. While durability is
of course an essential requirement, the matter of a smooth writing surface, quick erasing, and the
absence of glare are important considerations. In modern school construction there are a variety
of methods that can be adopted to obtain good blackboards, but it is not wise to adopt a method
that offers less expenditure when a slightly larger expenditure will produce better school work as
well as longer service.

43. SLaTE BrackBoaArRDs.—If it is possible to use slate for blackboards it should be used, for
when carefully set it will prove more satisfactory than any sort of manufactured blackboards. The
slate should be free from ribbons or veins. Most slate blackboards are dyed to give them a darker
color. Slate comes in various widths, from three to four feet, and in lengths not over six feet.
Thickness varies from one-quarter inch to three-eighths inch, and weighs about six pounds for
superficial square foot. In placing orders for slate blackboards School Boards should stipulate
delivery to be insured against breakages, for this frequently happens and causes delay and
annoyance with railway companies in getting refunds and deliveries.

44. Woop FiBre BrackBoarDps.—There is another preparation which is being used with
considerable success, a wood fibre, built up in five plies, laminated together under tremendous
pressure, producing a solid, sturdy base, kiln-dried and coated on the back with an asphaltum
preparation to repel any moisture that might come through the outside walls. The surface is
composed of a liquid-slating and carborundum, which is harder than steel. The abrasives are
applied in various degrees of hardness so as to have just the right "bite" into chalk for rapid,
legible writing. These blackboards cost considerably less than slate, but no more than most
composition boards. They come in widths from three feet up to four feet and in lengths from six
feet up to sixteen feet and weigh, when crated, about one pound per superficial square foot.
Colors are black and specially blended green. While black is usually selected by force of habit,
yet green has nearly twice the light reflecting power. The exact percentages are green, 6.2%;
black, 3-5%.

45. ComposiTiIoN BrackBoarRDs.—One of the methods of preparing a blackboard without a
great deal of expense is to use a prepared slate cement which can be mixed and spread on as
ordinary plaster. It is applied with a trowel on a base coat of hard plaster which makes an even
concrete slate without joints. The same material is prepared in slabs, reinforced with a wood or
expanded-metal backing ready to put up, and can be obtained in lengths up to twelve feet. Any
carpenter or handy man can put them up. There is another material composed of ground slate and
a binding material of carborundum which is applied to a reinforcement of either wood or
expanded-metal lath in a paste form and troweled on by hand in four separate coats. Colors green
and black. These cost more than various forms of the veneer or the preparation of pure spruce
pulp. If it is put on in the proper way it is permanent and will not buckle or draw away from the
wall.

46. GrLass BrLackBoarRDs.—Glass blackboards are still better, but they are very expensive and
it is not likely that they will be used for the ordinary school. They are prepared as follows:
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DETAIL FOR SETTING UP SLATE BLACKBEOARDS,

A plate of heavy glass is ground on one side lightly but thoroughly and evenly, and it is
slightly roughened on the other side, then this roughened side is painted the exact color the board



is to have. By setting the painted side against the wall the color is reflected through the glass to
the other side and seems to be an integral part of the structure of the glass. The ground side is the
surface upon which the writing will be done. The grinding roughens the glass, which causes the
chalk to leave a clear, distinct mark.

47. Liquip Srating.—The liquid slating, so called, often put directly upon the plastered walls,
may prove fairly satisfactory for a time, but the plastering will soon begin to chip and discolor,
and after some usage the board will look spotty and the crayon marks will not leave a clear,
distinct impression. In the long run it is usually more economical to use a prepared cement
blackboard or a wood-fibre board as previously explained.

48. CoLor ofF BrackBoarps.—The matter of color has been given considerable attention
recently by school authorities. Where a slate blackboard is used, black, of course, is the only
color possible and for that reason black became the accepted color for school boards without
much thought being given to the subject. But where a manufactured board is used or a
composition material is employed it is, of course, possible to have a color other than black and
dark green is being used and recommended by the manufacturers. Green offers the same contrast
to chalk as black, but is much easier on the eyes, resting them where black is liable to cause eye
strain. It also adds color and cheerfulness to the school room. The makers of manufactured
boards are careful to use a good shade of green, but care should be exercised if a composition
material is used and the green is desired. Too much green, or a green in which yellow
predominates should not be used, and care should be taken in preparing the mixture that a dark
shade is secured.

49. HeigHTs oF BrackBoarDS.—A district school must accommodate the children of all the
elementary grades, and hence blackboards must be placed within the reach of the little folk. The
mistake of placing blackboards so high that the pupils can not use them is a very common error,
which those who are constructing rural schools should seek to avoid. If the blackboard on the
wall opposite the windows is set from twenty-four to twenty-six inches from the floor, the little
folk will be able to use the lower part to advantage. If a board is three feet six inches wide the
larger pupils will have no difficulty in finding space at the proper height for their work. One can
not do good work on the blackboard in a stooping position, and the work can not be so readily
seen if it is low. The blackboards on the wall back of the teacher's desk will prove more
satisfactory if set three feet above the floor, and made four feet wide, for this space will be
utilized by the teacher for illustrating work and for the assignments she may wish to indicate
upon the board. The rear end of the room should also be used for blackboards. The placing of this
board may correspond with that at the other end of the room, that is, it should be set three feet
above the floor line, and it should be four feet wide. The irregular line of the boards will not be
disagreeable, despite the opinion of some architects. No blackboard should be placed on the
window side of the room. There should be no wall space of any consequence left on the window
side upon which blackboards could be placed. There will be no appreciable space between the
windows, and in no case should this space be used for blackboard. It will not receive sufficient
light and it will be badly placed with reference to children seated at their desks. Two ends of the
room and the side opposite the windows will give enough space for blackboards.

50. CHaLk TroucHs.—Chalk troughs under the blackboards should be wide enough to hold
the erasers as well as the chalk, and should be deep enough to hold the chalk dropping from the
eraser and the board's surface. If a strip of wire mesh is laid in the trough it will keep the erasers
from gathering the chalk dust in the trough and thence scattering this over the floor. This device



will cost but very little and will prove helpful and acceptable. Metal chalk troughs as above are
now being manufactured.

51. ExuiBiTion Boarps.—Exhibition boards consisting of twelve inches of cork linoleum

(preferably a dark green or brown color) secured by strips, can be placed conveniently along the
top of the blackboards.



PAINTING AND DECORATING

52. PAINTING AND 1Ts EFrEcTs UpPoN PupiLs.—Every color-shade and hue transmits through the
eye an effect on the brain. It is therefore of the greatest importance in school buildings where
young children and teachers spend several hours each day that the decoration of their
surroundings should be most carefully chosen. If scientific attention is given to this subject the
whole morale of the staff and pupils will be improved, and consequently the general efficiency of
the school greatly increased.

Color schemes should be worked out for individual cases, even though similar or standard
shades may be adopted. It is therefore not possible in this general article to give detailed
recommendations. A few points, however, may be of value.

The available light should be distributed to the greatest advantage so that no strong rays from
one direction affect the eye-sight. All paints used should be made from non-poisonous
ingredients and of the utmost sanitary value. It is a great mistake to apply low-priced water paints
which cannot be washed, or lead and oil paints containing poisonous ingredients on the interior
walls of school buildings—apart from the fact that both of these paints as they wear transmit dust
and germs into the atmosphere.

Paints used on walls should always be made washable in order that they may be cleaned or
disinfected. Colors should never be harsh or noticeable, but always of soft, delicate shades suited
to the lighting so that a cheerful appearance is given to the room without a noticeable reminder of
the color scheme.

Rooms fronting South should be finished in cool green or grey colors. North rooms which do
not get the sun, and which may appear cold should have delicate pink or buff shades and so on,
depending on the hours of sunlight in the room. In class rooms no high gloss paints or varnishes
should ever be used nor should any pattern or stencil work which would distract attention be
embodied in the decorative scheme.

School children will mark on the walls as far up as they can reach. It is therefore most
necessary where space is not taken up by blackboards, to have a good washable dado around the
lower part of the walls for a height of at least five and one-half feet.

The great amount of blackboard space used in class rooms tends to absorb much light. On
dull days when they are not used it has been found that great relief can be secured by having light
shades or curtains which may be lowered over the blackboard. An increase of from forty to fifty
per cent. in efficient distribution of light may be had by this arrangement.

Hardwood rather than soft wood trim should be used wherever possible in a school, and it is
usually an advantage to finish woods in the lighter natural shades with suitable fillers and
varnishes.

Basements of schools which are used for recreation purposes, coat rooms, etc., should be
carefully dampproofed, as apart from the sanitary value of the dampproofing, a great economy
may be achieved in the heating of the building.

Concrete floors should always be made dust proof and hardened, for like sanitary reasons.
This can be achieved by a very simple application of waterproofing compound in a liquid form.



ROOFS AND ROOFING

53. The old-time belfry is passing. School buildings without towers or belfries are becoming
increasingly common. It gives one a good deal of relief to see that we are slowly getting rid of
these useless, impertinent and expensive towers which have for such a long time weighted down
many of our school buildings, shocked all artistic natures, and wasted the public money. They are
remnants of the time when schools and churches were organically connected, and they remain
with us as a reminder of that fact. Generally they are unsightly, dangerous in time of storms and
expensive beyond all possible need. In country districts and villages this tower has been
continued as a belfry, but there is now little need of a schoolmaster regulating the time of a town,
and a hand bell or gong will serve all other purposes for which a large bell is now used; but even
if a large bell is demanded for merely sentimental reasons it can be placed in some inconspicuous
place rather than in an expensive tower, which is usually wholly out of harmony with the rest of
the building. There are a few architects in our country who occasionally use towers on their
school buildings and make them so completely harmonious that they seem in keeping with the
structure and are apparently needed, but the day of the tower on school buildings is in its twilight.
It is certain that school bells are going out of fashion, and much relief will come when they are
forever gone. It would be far more rational and would be more pleasing to the young people of
to-day to put the cost of towers and bells into a piano or phonograph for the assembly room. A
few buildings with towers are illustrated in the plates, not to show the style of architecture which
includes that form of decoration, but on account of some special excellence in the design of those
buildings in other respects.

Frar Roors.—There is in process of development a form of school building, numerously
illustrated in this work, which might with propriety be designated a distinctly new type. I refer to
that form using a flat roof. This has been developed to meet the desirability of relieving large
buildings of a heavy and expensive roof which increases fire risk and demands for support heavy
walls thoroughly tied together. In this method of roofing school buildings the architects have
followed the development of business houses. In several cities, these flat roofs have been turned
to a novel but very worthy use, aside from protection from the elements. Roof playgrounds have
become an important factor in the educational life in large cities.

Practically 90% of all roofing troubles occur in the valleys or flashings, and unless these
points of your roof give satisfactory service, roofing troubles and expense are bound to result.
Generally speaking the flat roof which slopes from the side walls to a central point of the
building where the rain water outlet is located has proven a success. Special rain water outlets
provided with screens, flashings and expansion joints are now to be had and are giving excellent
results. Where the rain water is carried off in the center of the building, the rain water leader
never freezes, the heat from the interior of the building being sufficient to keep it always open.



TEACHERS' PRIVATE ROOMS

54. There should be a room for the private use of the teachers of the staff, of suitable size and
comfortably furnished. At least in schools with more than one teacher, to be erected hereafter,
private rooms shall always be provided.

The Department Regulations do not prescribe a private room for a one-teacher school. It is,
however, very desirable that one should be provided. Most of our teachers are women, and it is
only reasonable that they should have some place where they can make necessary changes or
adjustments to their clothing, especially in stormy weather. Such a room is also available in case
of the illness of any of the pupils. The slight additional expense of a private room should not
deter the trustees from providing one.



LIBRARY

LIBRARY, RYERSON SCHOOL.
Wm. G. Murray & Watt & Blackwell, Associated Architects.

55. LiBrarRY.—No school building is complete without a library. It is not necessary in a small
school to have a large room for the library. The library room will afford the teacher opportunity
to confer privately with parents and school trustees. Teachers will soon learn that when parents
call to discuss or present a grievance, it will appreciably lessen any possible friction to send them
to this room where an atmosphere of quiet and dignity prevails, and to allow a few minutes to
elapse before conferring with them. For various reasons, in many of the floor plans presented for
one-teacher buildings, one room is planned to serve as a library and teacher's room. If some such
plan for a library room could be worked out, and the books be selected and used with reference to
the special needs of the community, the people would soon be willing to increase the expenditure
for books and would develop a commendable pride in their Public School library. The library
room is one of the most useful parts of the country school. Book shelves should be built into the
walls. There should be a table and a few chairs. Occasionally a class of older children may be
allowed to use the room when they have work to prepare that can be done best with the freedom
to converse.



COAT ROOMS

56. Coat rooms for elementary schools are easily arranged, and have become almost
standardized as to location and size. In schoolhouses of not more than four rooms it is quite
possible to arrange to give separate coat rooms for the sexes without undue expense or
inconvenience, and where this can be done it is most desirable. In large Public Schools it is not
necessary to have separate coat rooms for the sexes. Each class room should have a common coat
room; this will avoid confusion. At least one entrance to the coat room should be through the
class room, at the teacher's end of the room. Coat rooms should be at least five feet (5) wide.
They should have at least one window with a net area of glass one square foot to every ten feet of
floor space.

Wardrobes may be permitted in class rooms if they are equipped with heat and vent ducts in
the same manner and according to the same rules as class rooms, or ventilated by means of an
exhaust system, on a basis of a complete change of air not less than once every fifteen minutes.

57. LockerR Rooms.—Locker accommodation for High Schools is recognized as an absolute
necessity. Students in High School are moving from one class room to another during the day,
and rarely ever finish with a recitation in the same class room in which they began the day. They
have no permanent class room where they may leave their books and materials. Separate coat
rooms should be provided for the sexes, and in large schools there should be two coat rooms on
the second floor and two on the first floor.

58. BAsEMENT LockeR Rooms.—There is no objection to the basement being used for this
purpose, provided the basement floor is not more than three feet below the outside grade level,
and is well heated, lighted and ventilated. The locker rooms should be near the entrances and so
located as to avoid crowding.

59. InprvibuaL Lockers.—Where individual lockers are provided, they should be well
ventilated, strongly made, provided with shelf and coat hooks and have individual locks with
master-key left in the principal's possession. Handles should be flush and the tops slanting and
built on the unit-principle. This will allow flexibility of installation and change of arrangement at
any time. Make these rooms neat and attractive. Then it is the duty of those in authority to see
that they are carefully kept. Provision should be made for drying damp clothing, umbrellas and
overshoes. The lockers should be raised a few inches off the floor to allow for washing and
flushing the floors.

60. Lockers IN CorriDORS.—It is a mistake to place lockers in the corridor; they invite
congestion, are hard to keep clean and difficult to ventilate. There is also the objection of the
smell of damp clothing, the tracking in of snow or mud and dripping umbrellas. By far the most
satisfactory arrangement, but not the cheapest, is to have well-lighted locker rooms for both
sexes off the corridors, with toilet rooms adjoining.
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61. DryiNG CLOTHING.—A very good arrangement for drying and ventilating the clothing is
shown in Fig. No. 5. This arrangement consists of cast iron brackets supporting two iron bars,
upon which are bolted at nine inch centres, cast iron hat and coat hooks with number plates. The
iron bars project and hold the clothing free from the wall, allowing the heat to circulate around
same. The iron bars are set at different heights to accommodate the pupil's height. A floor drain
carries off the drippings from the umbrellas, and the steam heated coils used for heating the room
dry the clothing and umbrellas.

62. CorriDORS.—It is a matter of great importance that a corridor should be well lighted in



every part, since it serves for a number of purposes besides merely affording access to the class
rooms. The corridor should be not less than ten feet wide, in the clear, for buildings with eight
class rooms, and should increase one foot in width for every two additional class rooms, and may
decrease one foot in width for every two class rooms less than that number. It shall be free from
sharp turns. In buildings where the corridors are of fair size, well lighted and heated, there is
great opportunity to secure an attractive appearance. It can be used as a picture gallery, for notice
boards, etc. Spacious corridors offer perhaps the best opportunity for the location of pictures, for
mural paintings and those touches of art which exert such a powerful though silent and
unconscious influence upon the lives of young people.

In schools where drawing and painting is done the best work executed during the week may
be pinned upon large boards hung in the corridors, providing not only an incentive to work, but
also a pleasant change of decoration. In High Schools the rule is for a complete change of class
rooms for all students at the close of each recitation period. This at once makes it clear that the
corridors of High School buildings are used much more than those in buildings designed for the
elementary schools. Aside from these reasonable and just claims for wide corridors it is always
expedient to keep in mind dangers from a blockade in case of fire or panic.



FLOORS

63. FLoors.—There should be double floors in all buildings not of fireproof construction,
especially in those situated in the first story. This is important for several reasons, but chiefly to
prevent the inflow of ground air and bad odors from basement. The first or rough floor should be
carefully fitted with well-seasoned material.

64. FLoor DEADENING.—Over this should be laid and turned up all around walls, at least four
inches (4") in height, some approved sound-deadening quilt. There are many kinds on the
market, some composed of sea-grass, others of fibre and cattle hair, all designed for this purpose.
For small buildings for village or country schools it is far better to use heavy building paper than
none at all. Double floors soon save their cost, especially where fuel is high.

65. DousLE FLoors.—From the hygienic point of view single floors on the first story of a
school building should not be tolerated, for during the winter months the children will suffer
constantly with cold feet. In the upper story the matter of noise is especially troublesome unless
the floors are thoroughly deadened and ensured against jarring noises. The problem of the upper
floor is therefore a more insistent one than it is for the lower rooms. In buildings thoroughly
fireproofed the problem is easily solved.

To some who are accustomed to conditions as they exist in our cities this discussion of the
need of double floors may seem out of place or at least superfluous but to all such who read these
lines let it be known that there are hundreds of schools built throughout the country with single
floors. It is to help prevent a continuance of these errors that the above is written.

Fic. 6.
CORRIDOR, LAFAYETTE SCHOOL.
W.-B. Tttner, Architeet.



Fi1c.. 7.
CORRIDOR, WEBSTER SCHOOL.
W. B. Ittner, Architect.

66. Harpwoob Froors.—For the finished floors, carefully selected hardwood should be well
laid with tight joints, the best material being either maple or birch in narrow widths not over two
and one-quarter inches wide, tongued and grooved, kiln-dried, and not less than three-quarters of
an inch thick. Such floors wear evenly, do not splinter, and are easily kept clean on account of
the close grain of the wood.

67. LavinG oF FLoors.—Floors, however, are often damaged by careless workmen in their
efforts to draw the flooring close together. Instead of using a nail-set or carefully fitting the
boards so that they will work together easily, they drive the nails in with a hatchet or hammer and
frequently batter the edge of the boards so that when the floor is completed it will show these
marks and leave openings for the entrance of dirt.

68. FinisHING THE FLoor.—After the floor is laid it should be planed or sandpapered before it
is used. It should be treated with two coats of hot linseed oil, then, after it is thoroughly dried,
should be waxed. The oil will fill the pores of the flooring and prevent it from shrinking and the
wax will give it a finish so that it will not mar and hold dust.
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PEOPER FLOOR-DEADENING.

69. Corripor Froors.—The floors of corridors in High School buildings are subjected to
more wear than those of the class rooms. The materials used for these floors is of considerable
importance. Where finances will permit, tile, terazzo or composition floors with integral coved
bases are clean, durable and non-absorbent and render the corridor lighter and more cheerful than
wood.

70. ComposiTioN FLoors.—There are many composition floorings on the market, many of
which have no prescribed standard, each manufacturer making and maintaining his own. The
term "Composition Flooring" is a very broad one and great latitude is allowed any manufacturer
of this product in making up his formula. The tendency is naturally to produce the cheapest
flooring possible. In this way consideration is usually brought to the cheapest flooring when
considered from a viewpoint of price only. Certain adulterations such as sand, infusorial earth,
marble dust, ordinary sawdust, etc., are ingredients sometimes offered. A good monolithic
flooring is sanitary, is resilient, quiet and not tiring to the feet. It is warm, being a poor conductor
of heat, and is fireproof. There is economy in its use. It costs less than tile and is specially
valuable in laboratories and toilet rooms. Being laid in a plastic form it is easily made an integral
part of the base and wainscoting, forming a continuous sheet. Many colored combinations are
possible to obtain.

71. AspHALT MasTic FLooriNG.—Asphalt mastic floors are recommended for play rooms, stair



treads, corridors and toilet rooms. They are silent, dustless and sanitary.



DOORS

72. Doors.—The most serviceable door for school purposes is that of the "slab" pattern, i.e.,
smooth on both sides, free from mouldings and panels. The center or core is built up of light,
well-seasoned pine or poplar sections glued together and dried under heavy pressure, then
veneered with wood to match finish of the rooms. This makes a comparatively light door, which
will not easily split or warp. Such a door is readily kept clean and when properly finished is more
attractive than the regular panel door. In class room doors it is sometimes desirable to have a
glazed panel inserted in the upper part of the door to allow the principal to inspect the class
without disturbing the teacher. This is not always approved of, and it is well that the question
should be settled when building.

73. Size or Doors.—All doors should swing outward from the class room and in the direction
of the exits. Modern practice calls for wider openings to school rooms and from three feet six
inches to three feet eight inches are commonly called for.

74. TransoMs OVER Doors.—Transoms over doors are a nuisance, they collect dust, they do
not add to the efficiency of ventilation, and should never be used unless for lighting the corridors.



HARDWARE

75. Harbpware.—Double acting spring hinges should not be used, but all outside entrance and
exit doors should open outwards, and all inside doors should swing outward toward the natural
way of egress. All doors from halls to coat rooms should swing into halls. Single outside
entrance doors should have locks so that they may be locked on the outside but which can always
be opened on the inside by simply turning the knob, whether they are located on the outside or
not, the locks being operated by key from the outside only. No night-latch attachment should be
placed on the face of lock, or other bolts, hooks, thumb knobs or other locking device used on
these doors. Doors from halls and coat rooms should have no locks upon them but they should be
equipped with knob latches only. However, if locks are desired the same style as above specified
for entrance doors should be used since they can be locked on the hall side, but will always open
from coat room side, whether locked on hall side or not. Locks of this kind are recommended to
prevent access from outside, but under no conditions can a person be locked in the building.

76. OutsipE Doors.—Outside doors used exclusively for exit purposes should have one knob
latch only, no bolts or hooks, or other locking device being used. One of each pair of outside or
inside double doors should have a double expansion panic bolt, and both should have push bar,
push plate, push handle or some other device whereby the simple act of pushing against the same
will release the top and bottom bolts and at the same time allow doors to swing open.

Independent top and bottom bolts should not be permitted. The outer door of each pair of
outside and inside double doors should have lock or latch as above specified. All bolts latches,
face locks, working parts of extension bolts and other exposed working parts about this hardware
should be cast bronze metal to prevent rusting, which would interfere with the operation. Class
room doors should have knob latches (without key) or equivalent. The only doors in the building
that may have locks will be the main entrance door, toilet rooms and boiler room.



STAIRWAYS

77. StalRwAYs.—Within the past decade architects have learned the necessity of building
stairways which will be fire-proof and panic-proof. The stairs in many of the older buildings
would not be tolerated in modern construction. Some are very dark. Many discharge into the
center of the building instead of to the exits. There should be two stairways in a building having
more than two class rooms and less than nine class rooms on the second floor. Every school
building having nine or more class rooms on the second floor should have at least three
stairways, each leading to an exit from the first floor to the ground. Stairways are best situated
near the outer walls of the building, thereby giving the natural division of the pupils into groups
which in case of panic will prevent congestion on the stairs and landings. This location supplies a
separate staircase for each sex, and facilitates passing up and down between recitations.

F1c. 9.

CONCRETE STAIRWAY, LAFAYETTE SCHOOL.
W. B. Ittner, Architect.

Too great care cannot be exercised in the position and arrangements of stairways; they should
not be located in the middle of the building, as the danger in case of fire is much increased.

Stairways should be encased with fireproof walls or with fireproof self-closing doors. No
winding steps should be used. No closets should be placed under stairs. When the Assembly Hall
is above the second story there should be one more stairway from the Assembly Hall equal to one
foot in width for every hundred persons which the Assembly Hall is capable of seating. No such
stairway should be less than four feet (4') in width. The stairways should be enclosed in fireproof
or fire-resisting walls, should have no connection with any other part of the building and should



run directly to the ground. Measurements for all stairways should be taken between hand rails.

77%5. Box StTalRs.—Strong objections are made to box stairways on the ground that they are
unsightly in appearance, that effective supervision is impossible, and also to their being dark. On
the other hand the open stairway does not sufficiently shield the girls as they ascend from
exposed positions to the view of those on the lower portions of the stairs and landings. At High
School age girls still wear short skirts. Again, dirt caught in the rectangular corners of the open
balustrade is hard to remove, whereas the box stairway, i.e., one with walls carried up each side,
has an advantage over the open stairway. There is less waste of heat in the lower corridor, better
control of the ventilation and the construction lends itself more readily to fireproofing and does
away with the objectionable well-hole. The lighting can easily be obtained when stairways are
properly located adjacent to outside wall. As a rule fire originates in the center of the building. If
it does not originate there the smoke is likely to gather there and render a central stairway dark
and forbidding.

78. LanpINGs.—There should not be more than fifteen, nor less than three risers between
landings. The landings should be the full width of stairway and no winding steps should be used.

79. WIDTH oF STAIRs.—One hundred students in double file can easily descend a broad, well-
lighted stairway in thirty-five seconds, and with proper fire drill can emerge from the building in
one minute and a half. In all cases the stairways should be wide enough for two adults to ascend
or descend abreast without crowding. In large schools there should be room for three adults on
the same tread at once. In general from five feet six inches to six feet between rails will give
plenty of room, save in very large schools.

80. HanpraiLs.—Handrails should be properly placed on both sides of all stairways used by
pupils. The inside rail should be continuous. The wall rail shall have an approved number of cast
brackets; the upper end should have circular returns secured with rail bolts or wall plates and
they should not extend more than three inches from the wall.

81. HeicHT oF HANDRAILs.—The height of handrails above nosing of risers should be two feet
six inches and on landings two feet ten inches.

PROPORTION OF TREADS AND RISERS

82. TREADS AND RISERS.—

Wwidth. Height. Width.  Height.

8" 74" 12" 5%" to6"
9" 63" 13" 5"  to5%"
10" 6%4" 14" 4" to 5"
11" 6" 15" 4" to 5¥2"

83. HeaDwAY REQUIRED.—A headway is required of at least seven feet to seven feet six inches
between levels of treads, or six feet three inches to six feet nine inches between raking lines of
stair and soffit of landing.



84. Grapients.—Gradients shall be used instead of steps to overcome differences in levels
not more than one foot six inches and no such gradient should exceed one inch in ten feet. Sills
of adjacent doors shall be so designed as to be level and flush with adjoining floors.



ASSEMBLY HALL

85. AssemBLYy HarLL.—Every High School building should have an assembly hall. In village
and country schools there is as much or more need for an assembly hall as in cities with more
pretentious buildings, and yet, under the stress of financial conditions they are very frequently
eliminated from the plans for the smaller schools. When we consider the needs of social
influences, artistic refinements and neighborhood co-operation movements we must appreciate
that an artistic assembly hall will greatly contribute to these ends.
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AUDITORIUM, 60’ x 77, SEATS 830, INCLUDING GALLERY, CLEVELAND SCHOOL,
NEWARK, N.J.

Guilbert & Bettles, Architects.

86. ADVANTAGES OF AN AssemBLY Harr.—In the first place, an assembly hall is of special
importance in the school itself. The country children will find in an assembly hall the satisfaction
of their desire for a wider social contact and companionship. Such a room will also furnish an
opportunity for bringing parents together for entertainments, lectures, and community gatherings.

An assembly hall is necessary for the morning exercises, and especially for chorus work.
Music is much needed in such schools, and, as has been already pointed out, will appeal strongly
to young people who have had to leave school. The difficulty of creating a school spirit and a
neighborhood enthusiasm for general progress is greatly relieved by an assembly hall. Lecture
courses have been introduced by the Department of Education, not primarily for school children,
but rather for those who have left school and gone to work. For such adults as desire to keep up



their intellectual interests, manual and technical training, household science and agriculture
classes have been formed in support of these branches of education. The Department of
Education has set aside generous grants for those communities who are responsible for schools
that will meet with the requirements set forth by the Department of Education. In addition to the
above uses, it will be a great stimulus to boys and girls if they can occasionally share in the use
of these rooms.

152 (oW 4

AUDITORIUM, STEEL SCHOOL.

Mann & Gerow, Architects.

An assembly hall, properly and tenaciously guarded against those who have selfish ends to
serve, can become the rallying point for the general educational movements of the community.
Having said so much in general, these arguments are often needed to convince those in authority
of the importance of supplying assembly halls.

87. LocarioN oF AsseMBLY Room.—The main use of the room being to rapidly gather together
the whole school and then dismissing the pupils to their respective classes, it is essential that it
should be easy of access. The first floor is the logical location. It should be in the center portion
of the building rather than at one end of the extremities. In size it should accommodate the entire
student capacity of the building.
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AUDITORIUM, LAFAYETTE SCHOOL.
W. B. Ittner, Architect.

88. SeaTING CaraciTy.—It is important that the seating be arranged so that every seat has an
unobstructed view of the stage. The seating capacity may be very closely figured by taking the
area of the room (excluding the stage) in square feet, and dividing by six and one half, the
number of square feet allowed each person. The result will be very nearly the exact seating
capacity of the room including the space for aisles. The seats should be spaced at least thirty
inches back to back. Thirty-two inches is more comfortable. The width of the seats from arm to
arm should be not less than nineteen inches, and twenty inches is more desirable if space affords.

The width and spacing of the aisles are governed in some cities by ordinances, the same
applying to theatres. The best practice seems to require that the aisles with seats on both ends
must be at least thirty-six inches wide at the narrowest part, and that this increases in width
towards the exit at the rate of one and one-half inches for every five feet in length. No seat
should have more than seven intervening seats between it and the nearest aisle. Obviously, this
practice does not permit of more than fifteen continuous seats in a row where there is an aisle on
both sides or more than eight seats in a row in an aisle on one side only.

89. HeigHT oF PLATFORM.—When the seat aisles have been well arranged it is not necessary to
raise the stage high above the audience floor to place the entire stage in view. A comparatively
low stage overcomes the awkwardness of making the people in the front rows look directly at the
feet of the speaker or holding their heads at an unpleasant angle to see his face. This defect is
conspicuously apparent in platforms of many old schools, the stages of which are often four feet

high. A height of two feet six inches is quite sufficient. An anteroom on either side should
connect with both the stage and corridor.



90. Stace Furniture.—Furniture used on the stage is another item not always given the
consideration it deserves. The ordinary school furniture which one usually sees on an auditorium
stage is entirely out of keeping with the formal character of a platform, and heavier and larger
furniture with a finish in harmony with the color scheme of the room should be selected.
Ordinarily a settee, two arm chairs and two side chairs are all that are necessary. It is also
desirable to have at least two taborettes, or small tables, for flowers, books or other
miscellaneous purposes. The reading desk should be of a good design and not of the usual
"church" character so often seen. The accompanying illustrations show how good furniture is
used.

In front of the curtain to the edge of the stage at least six or eight feet should be available so
that when the curtain is closed there will still be sufficient space for the reading table, chairs, etc.
Footlights are usually installed in the gutter across the stage front, and when not in use are
covered with movable board covers. In small buildings built-in footlights are often omitted and
an electric outlet is set in the floor attached to which is a portable footlight.

91. Acoustics.—Acoustics are sometimes a troublesome problem. While it is acknowledged
that no positive or absolutely perfect results can be guaranteed, there are, nevertheless, certain
general principles which should be kept in mind and followed as closely as possible. In the first
place, the room should not be excessively high. In a high room an appreciable length of time
elapses between the instant the sound is made and the instant when its reflection from the high
ceiling reaches the ear. This produces an echo. The walls and ceilings are better if broken up by
ornamentation and projections rather than when they are smooth and plain. A plain, smooth wall,
of course, reflects the sound and tends to produce an echo, while one with projections tends to
break up the sound waves and overcomes the fault. Comparatively soft plaster, made of the old-
fashioned lime mortar is better than a hard, patent adamant plaster, since it has a tendency to
absorb the sound waves, while an adamant plaster tends to reflect them.



HIGH SCHOOL ROOMS

92. HicH SchooL Roowms.—In planning High School buildings the size of class rooms may
vary a great deal to meet the requirements of different-size classes. Some subjects attract
relatively small classes, and it would be useless and expensive to provide rooms larger than
required. The class rooms of a High School cannot be standardized in regard to the amount of
floor space as can those for elementary purposes. The classes in High Schools should not be
large, especially in languages and mathematics. In literature and history more can be
accommodated than in other subjects; but even these subjects cannot be successfully taught when
the number of students exceeds thirty. A building committee is apt to consider the question well
disposed of when sufficient class rooms have been provided to allow a seat for every student.
This is based on the calculation and the assumption that each class room is filled, instead of upon
the number of classes it is intended to have.

It is hardly possible to overrate the advantage to the architect of having the principal give his
advice as to what will be required while the plan of the building is under consideration for as
soon as one begins to make preliminary studies for High School purposes, certain definite and
peculiar demands arise. Every High School, in addition to the ordinary class rooms contains
laboratories for the sciences, rooms for manual training, agriculture, and household science
classes, besides gymnasium, assembly room and locker rooms. It will be in order then to set forth
the requirements of a High School building with reference to special rooms.

The time has passed, in the history of education, when it was thought sufficient in a course in
physics for the teacher to set text-book lessons and to do the experimenting himself in the
presence of the class. We can have no hope for any lasting interest or thorough understanding of
these subjects unless the students take hold of the apparatus and under specific direction and wise
guidance perform the experiments themselves. Elsewhere a list is given of the accommodation
usually provided in High Schools.

93. AssemBLY Room.—The general rules applying to elementary school rooms should apply
to High School study rooms and assembly rooms wherever the floor area of such rooms does not
exceed 1,500 square feet. High School study rooms having a greater floor area than 1,500 square
feet and not less than fifteen feet in height, should be computed as having a seating capacity
equal to one pupil for every fifteen square feet of floor space. Such rooms should be provided
with a sufficient number of doors leading directly to the main corridor in a ratio of one door, not
less than three feet wide, to each fifty students or major fraction thereof. Assembly rooms seating
five hundred persons or more should be provided with exits conveniently located and so
computed that there should not be less than thirty lineal inches width of exit for each one hundred
persons, or major fraction thereof.

94. RecitatioN Rooms.—Recitation rooms should be oblong and of standard size in regard to
floor area and should approximate three hundred and sixty square feet; four hundred and twenty
square feet; seven hundred and twenty square feet.

95. InpustriAL DeparRTMENTS.—High Schools and graded schools receiving aid from the
Ontario Department of Education shall provide suitable rooms for each industrial subject, and the
minimum requirements of such schools should be:—

96. AcricULTURAL Room.—A recitation room, a laboratory and storage room.



97. MaNuAL TRAINING RooM.—For manual training, one workroom, one room for mechanical
drawing, one for iron work, and teachers' room. For further details see regulations published by
the Department of Education.

98. HouseHoLD ScieNce Room.—For household science, a kitchen, dining room, sewing room,
laundry, and bed room. For further details see regulations published by the Department of
Education.

99. THE LaBoraTory.—Whether the laboratory in a two-story building should be placed on
the first or second floor is an interesting question. There are advantages and disadvantages with
either location. The laboratory is a somewhat noisy place, therefore it should never be located
between class rooms. It should be as far as possible away from the boilers to be free from
disturbing influences on magnetic and electrical experiments. If placed on the first floor there is
danger that the fumes and odors from chemicals used in experiments may escape into the
corridors and adjoining class rooms, making it difficult to keep the air fresh and pure. Then, too,
it is better, as far as possible, to use the space on the first floor for recitation rooms, and in this
way obviate stair-climbing so far as possible. It must be remembered that at least three-fourths of
the recitations of a High School course are held in ordinary class rooms. It is far more difficult to
properly ventilate a chemical laboratory on the ground floor, than it is on the second floor, since,
taking it for granted that in the latter location it is next to the roof, all fumes and gases can be
more easily carried off. When the laboratory is on the ground floor, ventilation ducts must be
placed in the walls and this makes it necessary either to do the experimenting work close to the
walls or to make overhead or under-floor ducts for experimental tables in the center of the room.

el e e, B S I T, B . B .

v O SHOWINI M ODEIT ARBANGEME FOR BORATORIES,

On the other hand, it is much easier and less expensive to supply proper and safe plumbing
for a chemical laboratory on the ground floor. Aside from the difficulties of plumbing there is no
reason why the second floor should not be preferred for the laboratories. The light is better, the
probabilities for disturbance are reduced and it permits of a sky-light being used, thus giving
more light and ventilation. Laboratories will stand more light than class rooms. A class of
twenty-four pupils is the maximum number to be provided for. Assuming that it is best to have
the physical and chemical laboratories on the first floor, and if possible in the same part of the
building in order to make the lecture room serve both, and not to be removed from the apparatus
or supply rooms, the following engraving (Fig. No. 12) will illustrate what seems to be one of the
best arrangements thus far worked out.



This engraving shows the laboratories occupying the same wing of a building with windows
looking towards the East. They are supposed to be on the top floor, and are adjusted with
reference to the apparatus rooms and a common lecture room, lighted with sky-light. The balance
room is well lighted and is adjacent to both laboratories. These are compactly placed and do not
occupy an excessive amount of space. The lecture room is placed between the two laboratories so
it may be easily reached by doors from either. After students have finished their experiments in
the laboratory they may pass into the lecture room for explanations. The lecture room also has a
door into the corridor so that it is accessible from the corridor without interruption from the
laboratory classes. There are two store rooms—one for chemistry, the other for physics—with
doors leading into respective laboratories. As the apparatus for each laboratory will be
continually used for demonstration work in the lecture room, both store rooms have doors into
the lecture room as well, so that their apparatus is just as convenient to the lecture room as it is to
the laboratory.

Fic. 14.

LECTURE ROOM, SOUTH HIGH SCHOOL, NEWARK, N.J.

The sides of the store rooms adjacent to the lecture room should be made of glass partitions
extending to the ceiling, so that the rooms may have good light. The partition between the
balance room and lecture room should be of prismatic glass extended to the ceiling so that the
latter will be excellently lighted from lateral windows as well as from the sky-light.

100. EquipMENT.—It is not the purpose here to enter into detail regarding general arrangement
and equipment of the science rooms. This subject is well cared for in another bulletin,
"Laboratory Accommodation," pamphlet No. 9, Ontario Department of Education.



101. ComBINATION CHEMISTRY AND PHYsicAL LABORATORY.—In a High School where one
teacher is expected to teach both these sciences where the matter of expense is serious and the
attendance is small, a combination chemistry and physical laboratory may be used, although the
combined laboratory is not to be recommended, for the following reasons: The students' benches
suitable for physical experiments are not convenient for the chemistry work. In chemistry every
student should have ready access to a sink while in the physics bench the sink is inconvenient, a
plain, level surface of large area being required. This suggested cutting down is a somewhat
distressing subject, but one, which from financial reasons plays usually so large a part in the
preliminaries of a building scheme, it may perhaps be permissible to lay stress on the fact that
cheapness and economy are by no means synonymous terms, a truism obviously, but a factor
very likely to be ignored in the effort to bring the cost of the scheme down to some set figure.



HOUSEHOLD SCIENCE AND DOMESTIC ART

F1c. 15.
HOUSEHOLD SCIENCE CLASS, RYERSON SCHOOL.

102. HouseHoLD SciENcE AND Domestic ArT.—Household science and domestic art are
responsible, in a large measure, for shaping the lives and character of the future wives and
mothers, the home-makers of the nation. It is, therefore, of the utmost importance that the
furnishings in these departments be selected with due regard for the influences they will have
upon the character of the pupils. Because of the fact that the ideas of the people have in recent
years grown more refined they have come to the realization that school rooms should be
equipped with a view to developing in the minds of the pupils that intangible quality of the
imagination which prompts the choosing of suitable and harmonious surroundings in their homes
and places of business in after life.

"Character is heredity and environment in combination," heredity being only stored
environment. It is therefore our duty and privilege to make these stored environments, in the
minds of coming generations, of the best quality, for every single item that serves to make
environment surely adds its influence to the building of character—good or bad in proportion to
the quality and efficiency of the training offered.
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HOUSEHOLD SCIENCE CLASS, RYERSON SCHOOL.

We learn that child life is far more sensitive to impressions of any kind than we have before
realized and it is certain that this wonderful sensitiveness and ready adaptability have not by any
means been put to its best possible use in child culture, either in the home or in the school.

In the planning of a modern school there are endless combinations to be worked out in which
household science and domestic art may be included. Fig. No. 18 is offered as a suggestion of
how a wing in a well-lighted and heated room on the upper floor of a school may be arranged.

103. CookiNg LaBoraTorRY.—The cooking laboratory is furnished with not more than twenty-
four tables arranged around a hollow square, each having two gas-stoves on top and
accommodating two pupils. In the center of the hollow square is the supply table, and near by is a
large size coal or gas range, slop sinks and dish-washing sinks with hot and cold water.
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MODEL DINING-ROOM, RYERSON SCHOOL,.

Adjoining the cooking laboratory is a storage pantry, and possibly a model dining room,
where the pupils are taught to set the dining table properly and to serve a meal. In the larger
schools a laundry is installed, but where space is not available, two or three laundry tubs and an
ironing board installed at a corner of the hollow square formed by the cooking tables or against
the walls may be used.



Dressers are provided for the storage of cooking utensils, also a case for pupils' white aprons
and caps.

Fic. 19.

MODEL APARTMENT, RYERSON SCHOOL.

104. MopeL APARTMENTS.—Model Apartments consisting of a living room, dining room,
kitchen, bed-room and bath-room, are now being installed in many High Schools in connection
with Household Science Departments. In these rooms, which are made to resemble actual
conditions, the pupils take turns in managing affairs and learning the details of good
housekeeping.

105. SEwing Room.—The sewing room should be furnished with large work tables, sewing
machines and cabinets for storing incomplete work. A fitting room is required, which can either
be a separate room or can be one corner of the large room curtained off or screened. Running
water should be provided in the dressmaking room, and also ironing boards and outlets for
electric irons, in order that the necessary pressing may be done.

106. Lunca Rooms.—The lunch room may be located adjoining the domestic science room
but since this is a very valuable part of the building for class-room use it is not usually found
advisable to locate the lunch room, which is only used an hour or two a day, in so important a
position. Consequently, some available space in the basement is used for this purpose and a
separate kitchen installed. On account of the number of pupils who have to be served quickly the
room can scarcely be too large.



107. Gymnasium.—A gymnasium of the minimum value (for equipment) of $1,600 is
obligatory in the case of Collegiate Institutes, and a gymnasium is optional in the case of High
Schools. The gymnasium is usually located in the basement and if well lighted and ventilated
there can be no objection to this location.

SuapE oF Room.—The proportion of length to width should approximate three to two. For
convenience of arrangement of apparatus, formation of classes and design of running track this
shape serves best. There should be plenty of room provided to allow for a considerable amount of
movement. An allowance of from twenty to twenty-five feet (20 to 25 sq. ft.) per head of the
largest number that are likely to be using it at once, is not too large an allowance. The height is of
much importance—not less than eighteen feet nor more than twenty feet (this refers to the actual
ceiling height for overhead apparatus). Where the gymnasium forms only one room in a small
school, it becomes impossible to retain the eighteen feet ceiling minimum. In such cases hold as
closely as conditions will permit. Good work is done in many gymnasiums where the ceiling is of
less height, but as a rule it will pay to remodel plans in order to produce the desired height,
besides adding many good and needed cubic feet of oxygen. The placing of the windows must of
necessity depend upon general lighting conditions. It may be pointed out, however, that the
majority of wall apparatus is attached at points from five feet to eight feet from the floor, chest
weights at five feet and bar stalls at eight feet. These two types of wall apparatus are used in
quantities for class work and allowance should be made for their proper installation. It is
desirable to have one good wall, free from windows, or windows placed above the height
required for apparatus. The various games of ball played in modern gymnasiums make it
necessary to protect the windows.

Heating pipes require the same thought as the windows. Keep the room as free from
projecting material as possible.

108. WaLL Boarps.—It will greatly facilitate erection of the apparatus, save expense, and
produce better results if wall boards are fitted in walls when construction is going on. They
should be set four feet eleven inches high on the center for chest weights, and seven feet nine
inches high on the center for bar stalls. Boards should be one and one-eighth inches by eight
inches and stained to match wood work.

109. FLooring.—Maple is preferable for the finished floor. All gymnasiums should have sub-
floor. It must be borne in mind that more or less apparatus is guyed to the floor which must
therefore be made to withstand this upward strain and pull. Many kinds of apparatus are attached
to iron plates which are set in flush. Cut away one inch of dressed floor to insert a three-eighth
inch plate and little is left for screw-hold. A rough floor of one and one-half inches thickness is
therefore recommended. The correctly-laid floor follows the lines of the walls. Much of the class
drill in a gymnasium calls for marching around the room, and frequently gymnasiums are used
for social events, dancing, etc., in which cases the wearing is more evenly distributed over such a
floor, as it follows the grain of the wood.
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PLAN SHOWING MODEL HOUSEHOLD SCIENCE DEPARTMENT.

110. StorAGE.—Where provision can be made for a small storage room just off the



gymnasium, with good wide doors, it is a great advantage. Apparatus that may be considered
undesirable at times during class drill may be stored there.



TOILET ACCOMMODATION AND SANITARIES

111. TorLeT AccomMmmoDpATION.—The most economical and convenient place for sanitaries is in
the basement. Plumbing is less expensive, better floor construction can be made and privacy is
guaranteed. The sanitaries are easily reached at recess time by the pupils, without tracking in dirt
to the upper floors. A study of the toilet arrangements in elementary schools leads to the
following suggestions:—Wherever possible, seats should be placed around the walls of the room
and urinals down the center, because this arrangement avoids cutting off light from the windows.
The sanitaries should be placed so that they may receive as much direct sunlight as possible, with
south exposure. Urinals should be placed as near the entrance as possible and the water closets
farthest from the entrance. In order to make the room as light as possible and at same time
preserve privacy, the windows may be glazed with prismatic sheet glass and protected on the
outside with coarse-meshed wire screens.

112. SaniTarY FLoors.—A few of the newer schools have asphalt floors in the toilet rooms.
This is wise because uric acid sets up a chemical action in cement which cannot be corrected, and
for this reason cement floors should not be used near water closets and urinals. There are sanitary
floors that may be used to advantage. These are described under the title "floors." If cement
floors are used they should be waterproofed. This will render them less porous and prevent the
rise of ground air into the room.

113. WatLs oF Toer Rooms.—Facing of walls should be, where possible, of glazed tile, in
order to prevent the absorption of light and make it easy to scrub and disinfect the walls. Where
walls are so constructed there is much less liability for defilement in way of indecent drawings or
indelicate scribblings. If cost will not permit of tile or glazed brick being used, the composition
flooring or waterproofed cement may be used, running it up to form a wainscoting. If this is done
at the same time the floor is laid so as to get a cove between the floor and wainscoting as an
integral part it will be found advantageous. The floors should be drained to an outlet to allow
flushing with water. The boys' floor might drain into the urinals.

114. Water CroseETs.—Water closets should be of porcelain with open front seats of sanitary
material, made self-operating by means of a self-acting valve to flush the bowl. Some architects
recommend integral seat and bowl, claiming that they are easily kept clean; these have no
wooden seats. On the other hand it has been found that the integral bowl is cold and
uncomfortable, and on this account tends to retard the movement of the bowel.

115. NumBer oF W. C.'s REQUIRED.—In elementary schools the number of seats that will
suffice for the girls' sanitaries can be determined by dividing one-half the total number of pupils
the building is designed to accommodate by fifteen. For boys the number of seats can be
approximated by dividing by twenty-five. Urinals should be supplied at the rate of one for every
twenty-five boys.
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116. DrinkiNG Founts.—Drinking fountains should not be located in the toilet rooms. They



should be outside in the corridor. This will separate the children into groups, and lessen the
tendency towards loitering and confusion.

117. Sanp STrRaINERs.—For the protection of plumbing fixtures, meters, etc., from scale,
cuttings, sand, shells and other foreign matter, sand strainers are recommended. They also
prevent cutting matter reaching the working parts of the water pressure regulator and should be
used wherever a regulator is installed. They are not expensive.

Fic. 27,

STEEL TOILET PARTITIONS.

118. UrinaLs.—Individual urinal stalls are very unsatisfactory in elementary schools. It is
almost impossible to flush them thoroughly, to keep clean, and to properly ventilate.

119. Hicu Scuoot Torers.—Toilet rooms in a High School should be distributed throughout
the building, with boys' and girls' toilets on each floor. This is because the toilets are used
particularly during the change in classes, and should be easily accessible. This is a somewhat
different arrangement from elementary schools, where the toilets are most used during recess
time.

120. Torer ParTiTions.—With the advent of steel toilet-partitions, doors, back and utility
corridor enclosures a highly satisfactory solution of the question of suitable partitions for this
purpose has been solved. This product, built of sheet steel metal throughout, fulfills every
requirement of the modern toilet room, being fireproof, sanitary and inexpensive when compared



with marble or slate, and being of metal construction throughout there are no unsightly joints,
and nothing to crack, warp or swell. This product adapts itself in every way to meet all ordinary
as well as unusual conditions in connection with toilet, shower and dressing room enclosures.

Fi1c, 22,

INFANT CLASS ROOM, CLEVELAND SCHOOL.
Guilbert & Bettle, Architects.



FIREPROOFING THE SCHOOLHOUSE

121. FrerrRooFING.—Four thousand two hundred men are employed by Canadian
municipalities waiting for fires to occur, and then attempting to extinguish them. The cost of their
service exceeds $4,000,000 a year. This energy would be better employed if devoted to the
removal of fire-breeding conditions and to the enforcement of proper regulations to prevent the
occurrence of fires. Improvements in schoolhouse construction have been very marked during the
last few years. The public health and welfare, so largely dependent upon good ventilation and
sanitation, have been, in the main, fairly well provided for by the installation of modern
plumbing and heating systems. There remains yet another necessity to be provided for, which
should be uppermost in the minds of those in authority, that is the fireproofing or fire-retardant
construction of our schools. The conscientious architect can be of great and lasting service to
rural school districts by including in his plans proper and adequate protection for the children by
demanding that the corridors and stairways at least be constructed of fireproof material. It is not
simply a professional duty on the part of architects to do what they can to safeguard the lives of
school children; it is a moral obligation of citizenship, and one which by reason of his training
and education an architect should more readily realize and more effectually discharge than can
any layman. How many laymen have realized or would believe that the school is really the most
important of our civic buildings? Yet the lives this building shelters are by far the most valuable
in any community.

121%. HorLow TiLe.—When properly handled hollow tile will give almost ideal results and
may be used with perfect safety for exterior and interior bearing walls which receive directly the
loads from the floors or roof, in addition to their acting as partition walls. Where the cost of brick
is excessive or where bricks are not of a good quality, the tile will often be found to fill the
requirements and save the school district money.

122. Stanp Pipes.—School buildings should be provided with stand pipes connected with the
town system of water pressure, or with tanks in attics. Outlets should be provided on each floor,
supplied with sufficient quantity of good cotton hose, one and one-half inches in diameter, and
equipped with nozzles, quick-opening valves and hose-rack.

123. AutomaTic SPRINKLERS.—Automatic sprinklers are a good fire protection when properly
installed and will reduce the insurance premiums considerably.

124. WasTE PaPErR Baskers.—Waste paper baskets should be of metal with opening at top
only.

125. All two-story buildings should be provided with a gong or other efficient fire-alarm
system. On each floor, there should be a chemical fire-extinguisher at a readily accessible point.
Doors to boiler rooms should be self-closing. Basement should be kept scrupulously clean, with
no old furniture, waste paper, or kindling remaining even in remote corners. If there is an attic it
should be kept locked.

126. SANITARY WATER SuppLy.—Springs and wells are the usual sources of water supply. The
springs are usually at some distance from the schoolhouse, generally on lower ground. They are
often exposed to contamination and receive drainage from swampy ground, much-used pasture
lands, or defiled areas. In fact, they furnish merely slightly purified surface water, and in some



cases they issue in open pools. These pools are depositories for leaves, dust, and dirt. Insects find
lodgment therein; various animals share in their use. Despite all these sources of pollution most
people are brought up to believe that no water is as pure as "spring water." There are many
springs that furnish fairly pure water, and many others which if properly cared for would be safe.

Possibly of all springs the small intermittent, dribbling ones are the most dangerous. Getting
their supplies from the immediate surroundings, they discharge surface drainage which has had
small opportunity for purification, either by filtration or by other means. Springs in limestone
regions are often subject to contamination by reason of the fact that the underground channels
through which the water flows are often connected with sinkholes partly filled with water and
used as a water supply for cattle and other domestic animals. Water from such a source may carry
long distances with limited opportunity for areation, filtration or purification of any kind. All
these facts, and others which might be mentioned, emphasize the need of caution in the use of
springs as a source of water supply for schools.

127. WeLLs.—A dug well can be made safe, provided all water flowing into it comes from a
pure source; but it will cost more than many school boards are willing to spend to make it safe.

128. A driven well can often be sunk to a much greater depth, thus insuring better filtration. It
can be cased in as readily to cut off surface drainage, and it frequently costs less than a properly-
constructed dug well; hence the driven well should be preferred in country schools. The only
advantage such a driven well would have over the dug well would arise from the fact that, unless
the dug well were securely covered and the casing made water tight to the lowest water line, such
filtration into the driven well would be accomplished more slowly and more opportunity would
be offered for purification. The main source would be the same in either case.

Sometimes, especially in mineral regions, a deep well will draw its supply from highly-
mineralized waters, and they may furnish water disagreeable to the taste and even dangerous for
drinking. Some mineral waters are wholesome and healthful, but it is always safe to know the
chemical constituents of suspected water before using it freely.

Wherever a good water supply can be reached at a good depth the driven well is safer,
because there is less opportunity for defilement. The foundation carrying the pump should be of
cement and a ready means provided for carrying away waste water.

When a driven well is properly placed and is sufficiently deep to warrant a supply of pure
water, a drinking fountain can be attached to the pump, as indicated in Fig. 16-17. This will
necessitate a good foundation about the pump and about the drinking fountain, and such an
attachment of the foundation to the pump that the pressure tank will be below the freezing line
and also deep enough to keep the water cool in summer. Fig. No. 17 represents such a fountain in
use. If the well is a driven one, an excavation sufficiently deep and its connections well below the
surface of the ground may be made, and the attachment made to the pump in the same fashion as
shown in cut.

If a large pressure tank were substituted for the small one shown, not only could a drinking
fountain be supplied, but lavatories and flush toilets, and a faucet for hose as a protection against
fire or for garden use could be installed, because all that would be needed would be the necessary
pipe connections. Naturally the drinking fountain, the tank, or any outlet from this pressure tank
could be located where desired.

129. DrinkING Cups.—Another source of danger lies in the use of the common drinking cup.
It is quite possible for the school boards to provide the cheaper variety of paper drinking cups,
such as are used in trains, and to have a receptacle for receiving the cups. A move in this
direction will be well taken and be to the advantage of the pupils since a few weeks' sickness



through colds, measles and other epidemics is to be deplored during the school term.



SANITARY PRIVIES FOR RURAL SCHOQOLS

130. Privies.—Those who are engaged in the attempt to eradicate disease from our country
have concluded that, although they may relieve and cure a great number of people by the proper
use of thymol, their work will never end until sanitary toilets on the farm and at the school are
constructed; for so long as the soil about holes and school buildings is continually contaminated,
these depleting parasites will continue to infect and reinfect the children. But this is not all. We
know that typhoid is a germ disease, and that unsanitary toilets, through the agency of flies and
infected water, are among the chief means of spreading this disease in cold as well as in warm
weather. Proof has been brought forward again and again to show that where absolute cleanliness
in this regard prevails, typhoid fever generally disappears. Considered merely from the economic
point of view, typhoid fever costs each year would go a long way towards paying for the
construction of sanitary and decent toilets. Country schools must teach the truths of sanitation,
and they must also set the example of building sanitary toilets and of keeping them in good
condition. They must complete their teaching with demonstration of the theory by fact, through
co-operative activity with the people.
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CROSS SECTION OF PRIVY.

131. Locartion or Privies.—The usual locations selected for these toilets are the two opposite
corners in the rear of the school lot. Under no condition is it advisable to make a single out-
building, using one-half for the boys and the other half for the girls. Basements afford the most
economical and on the whole the best location within the building for flush toilets. These can be
connected with septic tanks elsewhere described.

The second requirement for outside sanitary privies is to construct them in such a manner that
the soil around and underneath the building shall be kept free from contamination. The
accompanying description of a form of dry privy and the cut represented by Fig. No. 23-24
shows an economical building.

Two dry closets should be erected similar to that indicated. These should be at least one
hundred and fifty feet from the school building. Proper construction is of the greatest importance.
A house of this size should not have more than two seats. These should have tight-fitting covers,



which will stay down except when in use. The door should fit tightly and every window or
aperture should be screened with fine mesh wire so as to absolutely exclude flies. The floors of
the pit should be covered with about four inches of dry earth before it is used. Each person using
the closet should empty on the contents about a pint of dry earth. If the earth is used in
abundance, the material in a short time will become relatively inoffensive. When not more than
half-full the contents should be removed. From a sanitary point of view the chief requirements
are the use of plenty of dust, complete exclusion of flies, and safe disposal of the contents of the
pit. One seat should be about eleven inches high to accommodate the smaller children, the other
about fifteen inches high to accommodate the larger pupils. The height of the dust bin should be
three feet six inches to prevent the boys using them as urinals. Those in the girls' building may be
made lower if desirable. Some practicable scoop should be supplied for each bin.

The continual use of outside privy pit closets is to be discouraged on three counts. (a) Under
existing conditions of supervision they are seldom, if ever, kept sanitary and objectionable matter
is always exposed to the eyes of the curious child. (b) In consequence of the odor which
invariably is associated with their use, they are situated some distance from the school building
and in winter this is a real hardship. (c) In the spring and fall flies swarm and breed in the privy
vault contents. Such flies frequently enter the class room, move about on lunches carried by the
children and occasionally interfere seriously with class discipline.

132. Rep Cross CrLoseTs.—For some years past various attempts have been made to
overcome one or several of these objections. For instance, the use of the "Red Cross Chemical
Closet," now seen in a few schools, overcomes the necessity of leaving the school and if properly
looked after is not particularly odorous. It, however, has several real objections, especially in the
schools where several ages are mixed, the chief of which is that the contents are all exposed in a
white enamel pan some eighteen inches deep and would appear to foster thoughts not normal to
the young child. The pan requires removal every second day, which is a particularly
objectionable office for the ordinary attendant or janitor.

133. KaustiNe Crosets.—Lately a new type of waterless closet has come on the market, "The
Kaustine Closet." One of these systems has been installed in the Experimental Station of the
Provincial Board of Health and the conclusion has been reached that its advantages are: (1) It can
be located anywhere since no odor is connected with its use. (2) The bowl is planned to be non-
soiling and the designer has succeeded very well indeed in making it so. (3) The tank or
receptacle provided with bowl can be secured in several sizes and provides for three to ten
months' accumulation of effluvia, which can be readily removed by an ordinary galvanized pump
and placed on the land. The material removed is an odorless fluid and does not contain bacterial
life, owing to the use of a chemical "Kaustine" which an analysis proved to be an electrolitic
caustic potash, specially flaked so as not to give off dust when handled.

CHARGING THE Tank.—Each one hundred and twenty-five gallon tank requires thirty pounds
of Kaustine. A two hundred and fifty gallon tank requires sixty pounds. A three hundred and
seventy-five gallon tank requires ninety pounds. The Kaustine is dissolved in water before being
emptied into the tank. Kaustine should be handled very carefully and not allowed to touch the
hands or clothing as it is very destructive and causes severe burns. If accidentally burned, apply
vinegar immediately. Treat Kaustine as a poison.

With the abolishment of the outside privy the difficulties with the sanitary quality of well
water are in a large measure overcome. The water-supply problem is one which can then readily
be improved in the ordinary way by improving pumps, well tops, well casings and diversion of
surface drainage and any other road drainage liable to affect the well.



SEWAGE DISPOSAL FOR RURAL SCHOOLS

134. SEwaGE Disposar.—A sewage disposal plant for the average country school does not
justify the services of a high-grade sanitary engineer. The principle involved in a bacterial
sewage disposal plant is very simple. Certain bacteria, called anerobes because they thrive only
when kept out of contact with air, have the power to reduce vegetable and animal solids to
liquids and gases. Certain other bacteria, called aerobes because they thrive only when kept in
contact with the air, have the power to purify this liquid product produced by the anerobes, by
oxydizing it and reducing it to pure water and harmless gases. The bacteria necessary for this
work exist everywhere, and all we have to do is to provide the best conditions for them to live
and multiply.

If the ordinary school sewage is collected in a tank from which light and air are excluded, and
from which the liquids are allowed to overflow, a thick, leathery, brown scum forms over the
surface, and a black, hard sludge forms at the bottom. Experience has shown that in a month or
six weeks a balance is finally struck in which the depth of the scum, and sludge and the liquid
between remain constant. In other words, the solid material is liquified at the same rate at which
it enters the tank. This is the ideal condition, but one seldom obtained because of lack of
understanding of the process going on, and failure to design a liquifying tank giving the proper
conditions.

Our first practical problem is to find how these two classes of bacteria work, and to design
two separate bacterial laboratories in which, first the anerobes, and after them the aerobes, can
work to best advantage.

Our second problem is to design these laboratories so that any one can install them anywhere,
and be sure that they will work successfully. Experiment with a liquifying tank with glass sides,
when the process going on can be watched by means of an electric light bulb suspended in the
liquid, shows the following process:—

135. Bacteria AT Work.—The solid matter injected with the sewage first settles to the bottom
and, as it gradually accumulates, a substance resembling "moss" forms on its surface. This
"moss" is filled with gas bubbles and the buoyant effect of these gas bubbles tears pieces of the
"moss" loose and it rises through the liquid. As it rises the gas bubbles escape and allow the
"moss" to fall again, and in this process of rising and falling it is gradually reduced to liquids and
gases. This change to liquids and gases is due to the action of anerobic bacteria and in order to
get good results it is necessary that liquifying tanks should be a good bacterial-breeding ground
as well as a good bacterial work-shop.
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136. THE SLunce.—The sludge is the incubator, the scum is a protective cover to keep away
the deadly air and the space between is the work-shop. A knowledge of the process and study of
the plants show that: (a) the scum must be broken. (b) The sludge must not be disturbed. (c)
There must be ample work-shop room between. (d) Air must not be forced in with the sewage.
(e) Sewage must not come in faster than the anerobes can reduce it.

A careful examination of the cut, Fig. No. 25, will show how sewage (1) enters horizontally,
not downward to stir up the sludge. (2) Sewage is injected away from outlet, not towards it. (3)
Sewage enters so gradually it settles over the whole surface of the sludge. (4) The area of the
outlet is eight times that of the inlet, making the speed at which the liquid sewage travels up to
the overflow very slow, too slow to carry solid matter upward. (5) Entrance to outlet is vertical
and does not collect "moss" or other solid matter. (6) Wide horizontal overflow enables liquid to
get away easily without raising level and breaking scum when raw sewage rushes in. (7) Air and
gases which are pushed ahead by the rush of sewage through the soil pipe escape through a vent
and are not forced into the liquifying chamber above or below the scum. (8) Air bubbles
contained in the sewage work to the surface while the sewage sinks vertically to the outlet level.
(9) The whole system is vented through the soil pipe, and all odor and gases are discharged
through the soil pipe stack above the roof.

137. Liquified Sewage.—Liquified sewage is not purified (oxydized) sewage. It may look
harmless, but it is not until it has been oxydized. To run liquified sewage into a tile, cesspool, or
sub-well without purifying it is a greater menace to health than to treat raw sewage in the same
manner, because the liquid sewage flows through the ground and pollutes well water at a much
greater distance. The ground itself becomes "rotten" because the air and bacteria required for
oxydizing are found close to the surface only.

138. Liquifying Chamber.—Having designed a liquifying chamber so shaped, proportioned,
and equipped that it gives the best results, our next step is to purify the liquid sewage which
overflows from this chamber. This is an oxydizing process due to the action of aerobic bacteria,
and if properly performed the liquid sewage is reduced to a harmless gas and pure water. The
best condition for this bacterial action is obtained when the sewage is spread out in a thin film,
exposed to air, and excluded from direct sunlight. In large plants the usual means of doing this is
through "contact beds" of sand or crushed rock or coke, but in small plants the only practical way
is by sub-surface irrigation which is simply letting the liquid sewage seep into the ground
through common drain tile laid just below the surface of the ground where the soil is saturated
with air. The ground within a foot of the surface always contains aerobic bacteria which multiply
enormously when properly fed. They are easily drowned, however, and must have a breathing
spell after each ducking with sewage.

139. SypHoN.—To meet this requirement the liquid sewage as it overflows from the liquifying
tank is retained in a syphon tank and discharged periodically by an automatic Quinn syphon into
the tile-disposal field. As a result the bacteria which cover the surface of the tile and the
surrounding soil are first doused with sewage, and then exposed to air as the water is absorbed
into the soil and its place is taken with air from above.

140. Fr.Ling TrencHES.—In heavy clay soils it may be best to fill tile trenches with sand, and
possibly to underdrain the fields. The work can be done by any man who can lay drain tile, and
the whole system is under ground, no foul odors can escape, and there is no danger of the spread
of disease germs through the air by flies. It is a dooryard proposition and may underlie the lawn
or garden.



The heat contained in the sewage, and the heat generated in the oxydizing process (which is
simply slow burning) is sufficient to keep the ground from freezing in winter.
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PLAN SHOWING DIFFERENT SYSTEMS FOR TILE DISPOSAIL FIELDS.

141. DisposaL FieLb.—The connecting pipe from syphon chamber to tile disposal field should
be glazed sewer-pipe with cemented joints. The tile in the disposal field should be common four-
inch land tile, and should hold the full capacity of the syphon chamber at least. It should be laid
practically level so that the liquid sewage will fill all parts and work off into the soil equally. The
tile may be laid in a long run, straight or curved, according to the contour of the ground. In clay
or other compact soils it is better to have two disposal fields and discharge the sewage into each
alternately. This gives the bacteria a chance to get air and oxydize and let excess sewage in the
ground. Special tile or caps or gutters are not required. All except the switch may be bought in
any country town. The syphon discharge is absolutely necessary to the proper working of a tile
disposal field. If the sewage dribbles as it comes in from the liquifying chamber, it is continually
absorbed by the ground at the upper end of the drain tile, which soon becomes saturated and foul.
The bacteria at this end die from lack of air, while those at the lower end die from lack of sewage
to feed on.
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STATISTICS FOR SEPTIC TANK BUILDING IN REGARD TO ACCOMMODATION.

142. WATERPROOFING CoNcRETE TANK.—The concrete used in building the septic tank should
be waterproofed by the "integral method," i.e., mixing a waterproof compound with the water
that is used for mixing the cement.



MODERN SCHOOLHOUSE PLANS
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Pran No. 1.

FIRST FLOOR PLAN, ONE TEACHER SCHOOLHOUSE, DELISLE SCHOOL,

W. W. La Chance, Architect,



Praxw No. 1.

BASEMENT PLAN, ONE-TEACHER SCHOOLHOUSE; DELISLE SCIHOOL,

W. W. La Chance, Architect.



Praw Mo, 2.

FIRST FLOOR PLAN, ONE-TEACHEER SCHOOIL HOUSE,
WARMAN,

W. W, La Chance, Architect.
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PrLaw No. 3.

BASEMENT PLAN, MODEL ONE-TEACHER
SCHOOLHOUSE, PECORA.

\\ E W. W. La Chance, Architect,
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Pran No. 3.

FIRST FLOOR PLAN, MODEL ONE-TEACHER
-

JSE, PECORA.

5

W. W. La Chance, Architect,
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Prax No. 4.

FRONT ELEVATION, ONE-TEACHER SCHOOLHOUSE, BARTON,
W. W. La Chance, Architect.



Prax No. 4.
BASEMENT PLAN, ONE-TEACHER SCHOOLHOUSE, BARTON,
W. W. La Chance, Architsct.
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Pran No. 4.

FIRST FLOOR PLAN, ONE-TEACHER SCHOOLHOUSE, BARTON,
W. W. La Chance, Architect.

PrLaw No. 5.

ONE-TEACHER SCHOOLHOUSE, SUTHERLAND SCHOOL.
W. W. La Chance, Architect.
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Prax No. 5.
ONE-TEACHER SCHOOLHOUSE, SUTHERLAND SCHOOL.
W. W. La Chance, Architeet.

Pran No. 5.

ONE-TEACHER SCHOOLHOUSE, SUTHERLAND SCHOOL.
W. W. La Chanca, Architect.
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Praxw No. 6.

GROUND FLOOR PLAN, ONE-TEACHER SCHOOLHOUSE, SPIR SCHOOL.
W. W. La Chance, Arshitect.



e N

GiRLs Work RAy i ] BovaWerrdrlep L
g ? Ak haare ¥R FE e ;
* e e -I y g
0 i B E)E
Fn
D CL.ﬁ,&iR’mM, %E JI: 1::] e [:I.
o W i e g% Al Lisrary Uy
1 o 8 o B0 1 6 5
MRS
— — H i iRy
B = S i S LL
B EAENE N\ @TORE Ream
s P A -- PercH
L S L e S R rr'/#t
=T Ra‘[trl.‘?al?- [ﬁLo)A
Prax No, 6.

FIRST FLOOR PLAN, ONE-TEACHER SCHOOLHOUSE, SPIR SCHOOL.
W. W. La Chance, Architect.
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Pran No. 7.
FROMT ELEVATION, ONE-TEACHER SCHOOLHOUSE, BELWOOD,
W. W. La Chance, Architect,
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BASEMENT PLAN, ONE-TEACHER 3CHOOLHOUSE, BELWOOD,

W. W. La Chanca, Architect.
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Pran No. 7

FIRST FLOOR, ONE-TEACHER SCHOOLHOUSE, BELWOOD.

W. W. La Chance, Architect.
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Praw No. 8
BASEMENT PLAN, ONE-TEACHER CONSOLIDATED SCHOOLHMOUSE.

W. W. La Chance, Architect.
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Prax No. 8.

FIRST FLOOR PLAN, ONE-TEACHER CONSOLIDATED SCHOOLHOUSE,

W. W. La Chance, Architect.
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Pran No. 8

ATTIC PLAN, ONE-TEACHER CONSOLIDATED SCHOOLHOUSE,
W. W. La Chance, Architect.



Prax No. o,
U. 8 MODEL NO. I, ONE-TEACHER S5CHOOLHOUSE, UNITED STATES BUREAU
OF EDDTCATION.

Pran No. g.
U. 8. MODEL NO. I, ONE-TEACHER SCHOOLHOUSE, UNITED STATES BUREAU
OF EDUCATION.
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Prax No. 1o,
U, 5 MODEL NO. 2, ONE-TEACHER SCHOOLHOUSE, UNITED STATES BUREAU
OF EDUCATION,
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PLan No. 10.
BASEMENT PLAN, U. §. MODEL N0O. 2, ONE-TEACHER SCHOOLHOUSE,
UNITED STATES BUREAT OF EDUCATION,
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Prax No. 10.
GROUND FLOOR FLAN, U. 5, MODEL NO. 2, ONE-TEACHER SCHOOLHOUSE,
UNITED STATES BUREAU OF EDUCATION,
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Pran No, 11.
TWO CLASS ROOMS, HAGUE SCHOOL.
W. W, La Chanoe, Architect,
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Pran No, 11.

TWO CLASS ROOMSES, HAGUE SCHOOI.,

W, W, L& Chanes, Architect.



Pran No. 12.

TWO=-ROOM SCHOOL, SILVER LAKE.
W. W. La Chance, Architect,

Prax No. 12,

W. W. La Chance, Archlteot.
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Pram No. 12,

GROUND FLOOR PLAN, TWO-ROOM SCHOOL, SILVER LAKE.
W. W. La Chance, Archltect.
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Prax No. 13.

TWO CLASS ROOMS, CAN DE MADE TO ACCOMMODATE FOUR CLASS ROOMS,
AUMBOLT SCHOOL,

W. W. La Chance, Archlitest.
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Praw No. 13.

GROUND FLOOE PLAN, TWO-ROOM SCHOOL, HUMEOLT, SASK.

W. W. La Chance, Architect.
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PrLax No. 13.

FIRST FLOOR FLAN,

HUMBOLT SCHOOL.

W. W. La Chance, Architect,

14.
WINONA SCHOWHL,
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TWO CLASS ROOMS,

Prax

Architect.

Lia Chance,
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Praw No. 14.
TWO CLASS ROOME, WINONA SCHOOL.
W. W. La Chance, Architect.
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PrLay No. 15,

FOUR CLASS ROOMSE, CAN IIE MADE EIGHT CLASS ROGMS, WYNYARD SCHOOL,

W W, La Chanee, Architect
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Praw No, 15,

FIRST FLOOR PLAN, FOUR CLASS ROOMS, CAN BE MADE EIGHT CLASS ROOMS,
WYNYARD SCHOOL.

W. W. La Chance, Architect,
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Prax No. 15.

FOUR CLASS ROOMS, CAN BE MADE EIGHT CLASS ROOMS,

ECOND FLOOR PLAN,

&

WYNYARD SCHOOL,

W

T4 Chance, Architect.
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Prax No. 16.
SIDE ELEVATION, WEST HILL SCHOOL.
W. W. La Chance, Architect,
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WEST HILL SCHOOL.

PrLan No. 16.
W. W. La Chance, Architect.

FRONT AND SIDE ELEVATIONS,
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Prax No. 16.

BASEMENT PLAN, TWO OR FOUR CLASS ROOM SCHOOL, WEST HILL.

W. W. La Chance, Architect,
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Pran No. 16.

FIRST FLOOR PLAN, TWO OR FOUR ROOM SCHOOL, WEST HILL.

W

W. La Chance, Arvchitect,
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P'rax No. i

FOlR CLASS R E, DUCK LAKE SCHOOL.

W.OW L Chanes, Arehiteot
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Prax No. 17.
FRONT ELEVATION, FOUR CLASS ROOMS, DUCK LAKE SCHOOL.

W. W. La Chance, Architect,
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Prax No. 17.

BASEMENT PLAN, FOUR CLASS ROOMS, DUCK LAKE SCHOOL.
W. W, La Chance, Architect,

Prax No. 17.
FIRST FLOOR PLAN, FOUR CLASS ROOMS, DUCK LAKE SCHOOL.
W. W. La Chance, Architect.
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Prax No. 17.

SECOND FLOOR PLAN, FOUR CLASS ROOMS, DUCK LAKE SCHOOL.
W. W. La Chance. Architect,

ETGEIT=ROOM SCITOOL, DAVIDSON, SASK.

W. W, La Chanee, Architect,



Prax No. 13

FRONT ELEVATION, EIGHT CLASS ROOMS, DAVIDSON SCHOOL.
W. W. La Chance, Architeoct,
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PrLan No. 18

BASEMENT PLAN, FOUR CLASS ROOMS, DAVIDSON SCHOOL.

W. W. La Chance, Architact,
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Prax No. 18,

GROUND FLOOR PLAN, FOUR CLASS ROOMS, DAVIDSON SCHOOL.

W. W. La Chance, Architect,
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Pran No. 18.

FIRST FLOOR PLAN, FOUR CLASS ROOMS, DAVIDSON SCHOOL.

W, W. La Chance, Archltect,



Prax No. 16
FOL'R CLASS RooM=, WATEROU s SCIH100L,
W WL L Ulhanes, Architect

FRONT ELEVATION, FOUR CLASS ROOMS, WATERQUS SCHOOL.
W. W. La Chance, Architect,
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Praw No. 19,

REAR ELEVATION, FOUR CLASS ROOMS, WATEROUS SCHOOL.
W. W. La Chance, Architect,
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Prax No. 19.

BASEMENT PLAN, FOUR CLASS ROOMS, WATEROUS SCHOOL.
W. W. La Chance, Architect,
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Prax No. 19.

FIRST FLOOR PLAN, FOUR CLASS ROOMS, WATEROUS SCHOOL,
W. W. La Chance, Architect,

Prax XNo. 20,

FOUR CLASS ROOMS, ELMIRA SCHOOL,

W. W. La Chance, Architect.



Pran No. zo.

FOUR CLASS ROOME, ELMIRA SCHOOL.
W. W. La Chance, Architect,

Prax No. 20.

BASEMENT PLAN, FOUR CLASS ROOMS, ELMIRA SCHOOL.
W. W. La Chance, Architect,



Pran No. 21.

BEAMSVILLE IIGH SCHOOL.
W W. Lo Chanee, Avehltect
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Pran No. 21.

BASEMENT PLAN, BEAMSVILLE HIGH SCHOOL.

‘W. W. La Chance, Architect,
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Prax No. 21,

sil'm f vesTisiLE ‘

FIRST FLOOR PLAN, SIX CLASS ROOMS, BEAMSVILLE HIGH SCHOOT
W. W. La Chance, Architect,
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Praw No. z1.

SECOND FLOOR PLAN, SIX CLASS ROOMS, BEAMSVILLE HIGH SCHOOL.

W. W. La Chance, Architect.



e

s s e

i

Pran No. z21.

CROSS SECTION, BEAMSVILLE HIGH SCHOOL.
W, W. La Chance, Architect.
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Pran No. 21,
FRONT ELEVATION, BEAMSVILLE HIGCH SCHOOL.

W. W. La Chanee, Architect,




s

el i o e g s e i e !

Prax No. 21,

SOUTH ELEVATION, BEAMSVILLE HIGH SCHOOL.

W. W. La Chance, Architect.
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Pran No. 21.

EAST ELEVATION, BEAMSVILLE HIGH SCHOOL.

W. W. La Chance, Architect.
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Prax No, 22,
SEVEN CLASS ROOMS, SILVER SPRINGS,

W. W. La Chanece, Airchitect.

FRONT ELEVATION, SEVEN CLAS3 ROOMS, SILVER SPRINGS.
W. W. La Ohance, Architect.
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Pran MNo. 22,

SIDE ELEVATION, SEVEN CLASS ROOMS, SILVER SPRINGS,
W. W. La Chance, Architect.
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Pran No. 22,

GROUND FLOOR PLAN, SEVEN CLABS ROOMS, SILVER SPRINGS.
W. W. La Chance, Architect.



Prax No. =22,
BN CLASS ; ACCOM MODATE

THIS PLAN CAN DE MADE TO
NINE OR ELEVEXN

FIRST FLOOR PLAN,

ROOMS, SILVER SPRINGSE, : = CLASS RODMS,
W. W. La Chance, Architect,
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Pran No. 22
SECOND FLOOR PLAN “ A," SEVEN CLASS ROOMS, SILVER SPRINGS. THIS PLAN

CAN BE MADE TO ACCOMMODATE NINE OR ELEVEN ROOMS,
W. W. La Chance, Architect.
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Pran No. zz.
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SECOND FLOOR PLAN “ B," SEVEN CLASS ROOMS, SILVER SPRINGS. THIS PLAN
CAN BE MADE TO ACCOMMODATE KINE OR ELEVEN ROOMS.

W. W, La Chance, Architect,



Prax No. 23.

Praw No. 23

BASEMENT PLAN, NINE CLASS ROOMS, NEWARK, N.J.
Guilbert & Bettles, Architects,



Prax No, 23

GROUND FLOOR PLAN, NINE ROOMS, NEWARK SCHOOL.

Guilbert & Bettles, Architects.
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Praw No. 23.

FIRSET FLOOR PLAN, NINE ROOMS, NEWARK.

Gullbert & Bettles, Archltects.



Prax Ko. 24.

VICTORIA SCHOOL, SASKATOON.
Wo W, Lan Chince, Architect
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Pran No. 24. e

i

VICTORIA SCHOOL, SASKATOON.
W. W. La Charce, Architect,
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PrLan No. 24.
VICTORIA SCHOOQL, SASKATOOMN,
W. W, La Chance, Architect.

i e i '_':" '_JT"___I‘



i i e ?u-\- '
Lo bl i - :
: 1
T |
¥ i §

« - [
H - %
i :
- i
e i

e x
; = K T
¥ - e
P s e o AP . e 5 L v s e e
REAAL A S “Grrin Crommacn, - !
I v ;n’ o shar— |
et —f - —— '

PrLaw No. 24.

VICTORIA SCHOOL, SASKATOON,
W. W. La Chance, Architect.
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Pran No. 24.
VICTORTA SCHOOL, SASKATOON.
W. W, La Chance, Architect,
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Prax No. 24.
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FIRST FLOOR PLAN, VICTORIA SECHOOL, SASKATOON.

W. W. La Chanes, Architect.




Pran No. 24.

ATTIC PLAN, VICTORIA SCHOOL, SASKATOON.
W. W. La Chance, Architect
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Pran No. zs.

BASEMENT PLAN, VICTORIA SCHOOL NO. 2, SASKATOON.
W. W, La Chance, Architect,
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No. 235.

Prax

GROUND FLOOR PLAN, VICTORIA SCHOOL NO. 2, SASKATOON.

W. W. La Chance, Architect,
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Pran No. 2s.

FIRST FLOOR PLAN, VICTORIA SCHOODL NO. 2,

W, W. La Chance, Architect,

SASKATOON.
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Praw No. 25.

ASSEMELY ROOM, ATTIC FLOOR PLAN, VICTQRIA SCHOOL KO, 2, SASKATOON.

W. W. La Chanee, Architect.
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Prax No. 26.

BASEMENT PLAN, TEN CLASS ROOMS, BELVIDERE HIGH SCHOOL.
Rasmussen & Wayland, Architects.
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Prax MNo. 26.

FIRST FLOOR PLAN, TEN CLASS ROOMS, BELVIDERE HIGH SCHOOL,

Rasmussen & Wavland, Architects.



Pran No. 26,

SECOND FLOOR PLAN, TEN CLASS ROOMS, BELVIDERE HIGH SCHOOL.

Rasmussen & Wayland, Avchiiects.






Prax No. 27.

FRONT ELEVATION, FIGHT ROOMS, MUELFORT SCHOOL.
W. W. La Chance, Architeot,
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Praw No. 27.

SIDE ELEVATION, EIGHT ROOMS, MELFORT SCHOOL,
‘W. W. La Chance, Architect,
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Pran No. 27.

EIGHT ROOMS, MELFORT SCHOOL,

W. W. La Chance, Architect

Pran No. 27,
CROSS SECTION, MELFORT SCILOOL,

W. W. La Chance, Architeat
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Prax No. z7.

BASEMENT PLAN, MELFORT SCHOOL.

W. 'W. La Chance, Architect,



Pran No. z7.
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N, MELFORT SCHOOL,
W. W. La Chance, Architest.
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Prax No. 27.

FIRST FLOOR PLAN, MELFORT SCHOOL.

W. W. L& Chance, Architect,
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Prax No. 27.

ASSEMEBLY HALL, ATTIC PLAN, MELFORT SCHOOL,
W. W. La Chanee, Arshitect,
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Prax No. 28,

FRONT ELEVATION, EIGHT ROOMS, WELLAND SCHOOL,

W. W. La Chance, Architect.

Pran No. 28,
SIDE ELEVATION, EIGHT ROOMS, WELLAND SCHOOL.
W. W. La Chance, Architect,
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Praw No. 28,
GROUND FLOOR PLAN, EIGHT ROOMS, WELLAND SCHOOL,
W. W. La Chanee, Architeet,
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Pran No. 28.

EIGHT ROOMS, WELLAND SCHOOL.
W. W. La Chance, Architect,

> SECeAD Fresr: Pras ..
Prawx No. 28,

EIGHT ROOMS, WELLAND SCHOOL.
W. W. La Chance, Architect,
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SICOND  FLOOR  PLAR = FIR3IT FLOOR PLANM -
Pran No. 20,

FIGHT CLASS ROOMS, FONDE DE LAC SCHOOL, ' CONSOLIDATED,”

Ferkins, Fellows & Hamilton, Architects,



Pras No. 2g,

FOXDE D LAC SCHOOL, S EONSOLIDATEDR,”  SECTION THROUGH AUDITORI M.
TOWARDS IXFANT CLASS RO,

Perkines Felliows & Hamllton, Architeag=



PrLax No. 29,

FONDE DE LAY SCHOOL, " CONSOLIDATED.  SECTION THROUGH AUDITORIUM,

FPerkins, Fellows & Hamilton, Architects



Pranw No. jo0.

YORKTON COLLEGIATE INSTITUTE.

W. W. La Chance, Architect,
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: Pran No. 30.
BASEMENT PLAN, TEN CLASS ROOMS, YORKTON COLLEGIATE INSTITUTE,
W. W. La Chance, Architect,
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FIRST FLOOR PLAN, TEN CLASS ROOMS, YORKTON COLLEGIATIE INSTITUTE,

W. W. Ta Chance, Architect,
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Prax No. 3o
SECOND FLOOR PLAN, TEN CLASS ROOMS, YORKTON COLLEGIATE INSTITUTE.
W. W. La Chance, Architect,
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Pran No. 30.

ASSEMBLY HALL, ATTIC PLAN, TEN CLASS ROOMS, YORKTON COLLEGIATE INSTITUTE.
W. W. La Chance, Arehitect,
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Prax No. 3o.

CROSS SECTION, TEN CLASS ROOMS, YORKTON COLLEGIATE INSTITUTE.
W. W. La Chance, Architect,

Prax N, 31

ELEVEN CLASs ROOMS AND AUTHTORIUA, RYERSON SCHOOL, LONDON, ONT.

Wi, 5. Murray & Walt & Blackwell, Assoclated Archilbeeis,



Prax No. 31.

AUDITORITTAM, RYERSON SCHOOLL.

W, (5. Murray & Watt & Hlackwell, Assockated Arohilecis
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Praxs No, 31.
CROUND FLOORE PLAN, ELEVEN CLASS ROOMS AND AUDITORIUM, ONE STORY SCHOOL.
PRINCIPAL LICHTING OVERHEAD,

Wi, G Murray & Watt & Blackwell, Associated Architects,



Mrax No.o31,
INFANT CLASS RiidM, RYER=ON =CLIO0IL,,

W, 45 - Murray & Watt & Blackwsll, Assacinted At
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PLax No. 31.
MANUAL TRAINING CLASS ROOM, RYERSON SCHOOL

Wom. G, Murray & Watt & Dlackwell, Assoclnted Architects
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Prax No. 32
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BASEMUENT PLAN, THIRTEEN CLASS ROOMS AND ASSEMILY HALL,

WASIHINGTON SCTLOO0L.
Guilbert & Bettles, Architects,
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Praw No. 3z.
FIRST FLOOR PLAN, THIRTEEN CLASS ROOMS AND ASSEMEBLY HALL,
WASHINGTON SCHOODL,
: Betales, Architects,
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Pran No. 3z
SECOND FLOOR PLAN, THIRTEEN CLASS ROOMS AND ASSEMELY HALL,
WASHINGTON SCHOOL.
Guilbert & Hettles, Architects,
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Pran No. 33

GROUND FLOWOR PLAN, FOURTEEN CLASS ROOMS, GYMNASIUM, ASSEMBLY HALL,
HOUSEHOLD SCIENCE, MANUAL TRAINING ROOMS AND LIBRARY,
BARRIE SCHOOL,

W. W. LaChance, Architect,
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Pran No. 33.

FIRST FLOOR PLAN, FOURTEEN CLASS ROOMS, GYMNASIUM, ASSEMBLY HALL,
HOUSEHOLD SCTENCE, MANUAL TRAINING ROOMS AND LIBRARY,

BARRIE SCHOOL.

W. W, La Chance, Architect,
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SECOND FLOOR PLAX, FOURTEEN CLASS ROODMSS, OYMNARIUM, ASSEMBLY ITALL,
HOUSEHOLD SCIENCE, MANUAL TRAINING ROOMS AND LIDRARY,
BARRIE SCITOOL,

W W. LaChance, Architect
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Prax No. 34.
FOURTEEN CLASS ROOMS AND ASSEMLLY HALL, STEEL SCIHOOL,

Mann & Gerow, Architects
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GEROUX I FLOWEKR PLAX, STEEL SCHAON,,

Mann £ Cerow, Architects










'roaw Moo 3s.
FRONT ELEVATION, SINTEEXN CLASS ROOMS, EAST ORANGE. §.]

Guilbert & Hettles, Archliects
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Pran No. 3s.
BASEMENT PLAN, SINTEEN ROOMS, EAST ORANGE, N.J.

Guilbart & Bettles, Architects,
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Prax No. 335,
GROUND FLOOR PLAN, SINTEEN ROOMS, EAST ORANGE, N.J.

Gullbert & Bettles, Architects
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Prax No. 3.
FIRST FLOOR PLAN, SINTEEN RODMS, EAST ORANGE, N.T.

Guilbert: & Hettles, Architects
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PERSPFECTIVE VIEW, TWENTY CLASS ROOMS, JITUTCHESON, KANSAE
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Prax No. 36.
GROUND FLOOE PLAN, TWENTY CLASS ROOMS, HUTCHESON, KANEAS,

Mann & Gerow, Architects,



Prax No, _‘J,ffl.
FIRSET FLOOR PLAN, TWENTY CLASS RDOMS, HUTCHESON, KANSAS,

Mann & Gerow, Arvchritects,

Pran No. 36.

SECOND FLOOR PLAN, TWENTY CLASS ROOMS, HUTCHESON, KANEAS,

Mann & Gerow, Architects



AGRICULTURE IN THE SCHOOLS

143. NaTURE OF THE WORK.—The movement toward making a course of study more suitable
for rural school pupils has advanced considerably as is shown by the fact that Agriculture has
become established as a regular course in over 1,200 Public and Separate Schools, in 30
Secondary Schools and in 7 Normal Schools. This work is intended to be essentially practical as
far as it can be made so within the limitation of the accommodations of the school. As the formal
teaching of the subject is essentially new in the schools there has been and is still very little
provision made for accommodation and equipment to do effective work.

144. EquipMENT REcOMMENDED.—A large portion of the equipment needed for successful
work by the classes in agriculture may consist of simple material purchased locally, such as for
class room—soup plates, saucers and sauce pans; for garden work—wheelbarrow, lawn mower,
hoes, rakes and spades. For special purposes selections from the following may be made: (The
Secretary of the Board, or teacher should write to the dealer for prices.)

Pourtry.—Model of feed hopper, trap nest, model of hen or chicken coop, incubator (may be
borrowed).

For Bee KerpiNG.—Standard Longstroth hive complete, smoker, colony of bees in 10-frame
hive.

For FieLD CroPs.—Set of grain measures. Machine for treating grain for smut. Samples of
grains—wheat, rye, barley, buckwheat, rice in hull, oats, etc. Fertilizers. Weed seeds.

HorticuLTURE.—Pruning and grafting tools, hand spray outfit, hot bed (may be built
permanently), cold frame, combined wheel cultivator and seeder.

For Dairying.—Lactometer, Babcock milk tester, milk scales, milk pail (modern), butter
utensils for illustration.

145. Usk oF EquiPMENT.—As already indicated each pupil should actually take part in all the
operations and experiments. He is expected to use his hands as well as his head in order to make
him familiar with simple experimental methods and with the most modern appliances used on the
farm.

146. Usk or ImproVED MAcCHINERY.—The course in agriculture includes "care of machinery,"
as an essential part. In dealing with this topic the teachers are expected to direct attention to the
saving of labor by the use of such machinery as tractors, manure-spreaders, hay-loaders and the
like. Problems in arithmetic, making calculations to show a comparison of cost in using
improved machinery as compared with older methods should also be a part of the work.

147. BEAUTIFYING ScHooL GRounps.—One good feature resulting from the introduction of
classes in agriculture is the tendency to improve the appearance of the grounds. The use of the
lawn mower is already noticed here and there. School Boards are advised to plant shrubs and
trees with some care in regard to a selection of suitable sorts and to a landscape effect when
planting is completed. Swings, teeters, slides, etc., should be provided for the children.

148. Farm MEecHaNIcs.—In High Schools, even with buildings which were never intended to



be used for classes in agriculture, considerable may be done if suitable equipment is supplied.
For farm mechanics a portable building, garage-like in form, may be built by the pupils as part of
the work. Such a building should, of course, be placed near the school building but far enough
away so as not to disturb the regular classes by the noise of hammering or machinery. In such a
building there should be modern equipment such as forges, vises, blacksmith's and carpenter's
tools, also tools for general repairing.

149. GranTs.—Provision is made by regulations for annual repayment in full for the amount
spent, up to a certain maximum, for practically all the equipment indicated. See Circular 13 of
1917 for Public Schools and High School Regulations of 1914 for High Schools. The following,
taken from No. 13 circular, 1917, shows scope:

USES TO WHICH GRANTS MAY BE APPLIED

150. "The grants may be expended as follows: For the rental of additional land; for preparing,
manuring, or fencing off the garden; for the overseeing and caring for the garden through the
summer holidays; for the improvement of school buildings or grounds by purchase of vines; for
the establishment of an arboretum or for the reforestation of waste area of school property; for
the purchase of a Babcock milk tester, magnifying glasses for seed studies, meteorological
instruments, soil tubes or simple apparatus to be used in demonstrating features of the work; for
buying tools, such as may be needed to keep up repairs of fences or garden work; for the
provision of seeds, bulbs, hot beds, cold frames, grass clippers, lawn mower, etc.; for the
purchase of agricultural or horticultural books and charts (not Nature Study charts), or for
subscriptions to agricultural or horticultural journals for the school library.



THE FLAG

151. Tue FLac.—No schoolhouse should ever be erected without providing for a flagpole
either on the building or on the grounds. No day of national, provincial or local importance
should go by without having the flag displayed. Whether the law requires it or not, our patriotism
should prompt us to exhibit our national emblem in such a manner that the children may learn
both to respect and cherish it.



THE GRAPHOPHONE IN THE SCHOOL

152. THE GrAPHOPHONE.—Ten years ago, almost any school trustee would have looked
askance at a suggestion from a teacher that a phonograph be introduced in his school. In the last
few years, however, with the development of music in so many ways as an aid to educational
methods, the instrument is becoming a familiar and very valuable feature in the best schools.

In considering the use of such an instrument, the kindergarten, of course, looms up as the
grade where it can be most widely utilized. With the production during the recent years of such
an abundance of educational songs and story records the phonograph immediately makes itself
felt almost a necessity. These days, too, many a jangling piano indifferently played for marching
and for the kindergarten games is being replaced by phonographic music.

This can be supplied in such an abundance and in such varied form that not only can the child
be given an early acquaintance with the best class of music, but his musical appreciation may
also be developed on sane and correct foundations.

But the use of the phonograph is not by any means confined to kindergartens. As familiarity
with the use of the instrument grows, the possibility of use in the higher grades becomes more
and more evident. Many teachers like to introduce some of the best and of the newer songs, and
this cannot be done in any other way so well as it can by the reproductive instrument. Here again,
too, the phonograph can be used to advantage and repeatedly in the various drills, and exercises
called for in the school curriculum. One of the newer uses of the machine, and one which is
receiving a good deal of attention in the most modern schools in the United States, is for the
development of the appreciation of rhythm in writing exercises. Anyone who has studied the
psychology of penmanship knows that rhythm is the basis of good writing. Picture then, as
compared with the schools we grown-ups knew, a modern writing class listening to appropriate
and educational musical selections and at the same time practising the required exercises. This is
one of the ways in which the tiresome things of the old school days which led to truancy among
the boys, and sometimes to malingering among the girls, are gradually being done away with.

The use of the phonograph, however, is not confined to the inside of the school room alone.
In these days of group games, illustrative dances, and other forms of helpful, physical exercises
leading to a development of self expression and initiative, the larger and more powerful forms of
the machine are coming into ordinary use. Placed in a corner of the playground, with the breeze
blowing from the instrument to the children so as to carry the tone, the phonograph such as
supplied for school use will readily carry music for one hundred children, and will delight them
as well as stimulating and aiding in their exercises.

Nor need there be any difficulty in transporting this wonderful producer of all kinds of music
from room to room and from the school to out-of-doors. Latterly very reasonably-priced
machines are supplied mounted on wheels which may be readily rolled anywhere, or even taken
up and down stairs with very little difficulty.



VOCAL MUSIC

153. Extract from Ontario Department of Education blue book. Courses of Study and
Examinations, session 1918-1919. Page 30.—"The special object of the course in vocal music is
to enable the teacher in training to cultivate in her pupils a taste for good music, to provide an
ennobling means of emotional self-expression and to afford an agreeable change in the routine of
school work and the occupations of daily life."

In communities where the sentiment in favor of music in the school has been developed, the
teachers of some grades have, by various means, on their own responsibility, raised the funds
necessary to provide a piano or phonograph for their schools. They are used in accompanying the
songs in the kindergarten and primary classes, in rehearsal of choruses by senior pupils, in
accompanying and solo work at the Christmas and June closing exercises, and in providing music
for the daily marches during assembly and closing of school. Suitable instruments, in plain cases,
cost from $250 upwards. Player pianos, suited to all of the above purposes and to illustrate more
advanced musical composition, cost about $550.

Throughout the courses the teacher should seek incidentally, through the songs, games, talks,
and stories, from current events, and by her own example, to establish good habits in morals and
in manners. Study of nature through songs, conversation, and observation, circle talks and songs,
rote singing of simple melodies relating to the home, parents, God, nature and country.



THE STEREOPTICON IN THE SCHOOL

154. In these days when education "through the eye" is being strongly and universally
emphasized, the stereopticon, which has long filled a large field, is being readily adapted to many
more and wider uses, particularly in the school curricula. The aggressive Sunday Schools,
perhaps, have shown the way in this movement. Ten or fifteen years ago, when the school lantern
was a cumbersome affair, requiring more or less expert attendance, no one thought of the
possibility of using it in daylight, except in universities or the higher grade schools where special
provision was made and the students sat in stygian darkness while various experiments were
carried on. Now, with a simple and comparatively inexpensive lantern, which can be carried from
room to room and utilizes its current from any electric light socket, and providing good results
with even lightly-screened windows, the possibilities of use are multiplied many times.

The urban schools in Ontario have taken up the lantern to some appreciable degree but the
field in the rural schools is still practically unoccupied.

If our trustees would only give some consideration to the fact that a history or geography
lesson could be made infinitely more effective by the presentation of a few slides presenting
special features in picture, not only would children and teachers be happier but progress would
be astonishingly greater. And in these days when slides can be purchased, rented, borrowed,
covering almost every conceivable subject there need be no difficulty in securing presentable
material.

Think, for instance, how much more the teacher's story of the events of the war would have
meant to Susie Smith or Jimmy Brown if a slide of the famous Cloth Hall at Ypres or others of
Antwerp or Ostend accompanied the lesson. Again, an enterprising teacher can utilize the
smoked slide to manufacture maps and sketches covering specially pertinent points.

In the rural schools, particularly, the lantern may be made a wonderful force in hastening the
development of the movement making the school a community center. Nowadays the school is
used for debating societies and neighborhood meetings. Think of the possibilities of a lantern in
the hands of an ambitious teacher or an energetic trustee in the winter evenings. For a couple of
dollars including carriage, a set of slides to occupy practically a whole evening can be obtained
to cover almost any subject the people of the community may be interested in, such as a trip
around the various sections of the British Empire, any one of half a hundred manufacturing
processes or an exposition of the best agricultural methods. Almost without exception these sets
are accompanied by carefully-prepared and authoritative notes so that almost any one that can
read appealingly becomes a lecturer automatically.

With a series like this the dealers are usually glad to supply a few humorous slides and these,
with two or three illustrated songs, provide a program for a most interesting evening.

Even the communities where electricity may not be available may utilize the lantern in the
same way since the development of safe and simple acetylene apparatus, remarkably moderate in
cost, provides quite adequate illumination.

Your school, no matter how small, could have its work and usefulness made vastly more
effective by the use of a lantern. And when $50 to $100 will provide a thoroughly satisfactory
and complete outfit it would seem that trustees everywhere might advantageously consider
seriously the matter of supplying one.



TELEPHONES

155. TeLEPHONES.—For perfect co-operation between principal and teachers, the school rooms
must be so linked together that they will be able to get into instant communication with each
other. A principal cannot direct efficiently unless he has at his disposal a private telephone
system that enables him to keep every room at his finger tips. Each day problems arise that
require the attention of both principal and teacher, and if one must leave an important post and
journey to the room or office of the other, then much valuable time is being lost at the expense of
the community.

A small private telephone system installed in the school allows each of the teachers to
communicate direct with the principal, and the principal to communicate direct with any one of
the teachers so that principal and teacher may transact the important matters that arise, and at the
same time to remain in complete control of affairs in his own room.

Telephones are a great advantage in a school, just as they are in an industrial organization.
The bells on the telephones may be used in various ways for signalling classes, fire drills or
dismissals, as they are all controlled from the principal's telephone.

The outlay for such a system is small. The apparatus may be purchased direct from the
manufacturer and the first cost is practically the only cost since the only maintenance necessary
is the replacing of the dry cells every eight months. This is a simple operation, as these dry cells
are contained in a single box and require no expert attention.



MOTION PICTURES

156. "The motion picture machines are coming into our schools more quickly than most of us
appreciate," an official closely in touch with the development of the industry in Ontario said.
"Trustees who make any pretensions of keeping abreast of better things for the schools under
their control should make a study of the matter."

As a matter of fact some of them are. Films have been used already to a limited extent in
some of the schools in Hamilton, and provision has been made, in several schools lately erected,
for the wiring of the assembly halls with a view to the operation of motion picture machines.
Beamsville High School and the new Technical School at Hamilton, Ontario, are being similarly
fitted, and the Board of Education of Toronto is providing for the fitting up of a room in every
one of its main schools for the same purpose.

There are two or three very good reasons for this activity in the Province of Ontario but, once
established and working here it will only be a short time when the other provinces of the
Dominion fall in line. It is well established that in the production of purely educational films
Ontario leads the world. Of course there has been a limited number of so-called educational
pictures produced by some of the American picture companies, but our own Provincial
Government, within the last year, has gone into the matter with a good deal of energy and now
has its own Provincial Picture Bureau.

Photography is proceeding constantly and within a year the films available will be quite
comprehensive. As it is now about sixty films have been completed and are available for
projection at very nominal rates. So far these have been used largely by the Agricultural
representatives of the various counties in presenting improved methods and in some cases the
schools have been utilized for the gatherings. With the spread of the Government's Hydro-
Electric system through the rural districts of the province, making the use of current feasible in so
many more rural districts, the field is rapidly widening. Until recently practical difficulties in the
way of large initial expense and insurance regulations have been a barrier to any general use of
the "Movie" in the way suggested. These factors, however, are being rapidly overcome.

Very practical machines are now being manufactured which can be handled by amateur
operators with little more difficulty than the more familiar stereopticon, and non-inflammable
film is also being used, thus doing away at once with the bugbear of the fireproof cabinet as
required by the insurance regulations.

Almost every day one notes in our papers references to the way the motion picture should
and will be used, and it is certain that local opinion will be well behind any trustees who measure
up to the opportunity to give the children of their schools the newest methods of education as
presented in the educational film movement.



HEATING AND VENTILATING

157. ForeworDp.—1t is not our intention within the scope of this article to design a heating and
ventilation system. This information may be found in the works of Carpenter, Baldwin, Snow
and others. Our object is to provide such information as will give the members of the School
Board a fairly comprehensive knowledge of the different heating and ventilating systems that are
usually installed in Public School buildings. It is essential that at least one member of the Board
should have this knowledge, as frequently expensive systems are installed in schools and these
are never properly used. On one occasion the writer visited one of the largest and best known
Public Schools in Canada and found that the janitor was running the fan only during recess and at
the noon hour. In answer to our query why this was done, he said that he had been instructed by
the principal to "air" the school by means of the fan instead of opening the windows. When we
told him it would be better if he would run the fan during the time when the building was
occupied and if he wished to "air" the school at any other time, that he might do this to advantage
by opening the windows, he referred us to the principal, who said that this was the way he
understood the system was to be run, as otherwise the cost of heating and ventilating the school
would be high. In several interviews with members of the School Board they said that they were
satisfied with the heating and ventilating system, and that they had found the best results were
obtained by operating the system as above. Here was a case where the object aimed at in the
design of this heating and ventilating system was not obtained and the money spent in the
installation had been simply thrown away.

In many buildings the ventilating system is an integral part of the heating system. An
example of this is where a building is heated and ventilated by hot air, also by the so-called hot-
blast system.

In other heating and ventilating systems while the ventilating section may be incorporated
with the heating they are not inseparable in design or in practice.

With the "warm air" and "hot blast" systems the heating of the rooms is effected by
circulation, whereas with other systems it is by radiation; air only being supplied for ventilation.
However, in the comparatively mild days of spring and fall, a building may be made comfortably
warm by the operation of the ventilating system only.

158. EMPLOYMENT OF INDEPENDENT ENGINEER.—It is our recommendation that the School Board
employ an independent consulting engineer to lay out the heating and ventilating system, or to
employ an architect who has made a special study of the subject. Frequently the practice is to
have the plans for this very important part of the building designed by an engineer who is
employed by some manufacturing concern and the specifications, instead of covering the best
material for the purpose, only mention material manufactured by the firm employing this
engineer. An independent engineer of experience will design a system and specify only the
material consistent with the amount the School Board is prepared to spend. More than once it has
been the experience of School Boards to have a plan and specification presented for their
approval, this specification demanding certain specialties that are only properly used in
connection with a system entirely different to that required. These specialties may be valueless in
connection with the system specified, or proper provision may not be made for such special
requirements as are essential to the proper working of that system.

The engineer's duty should not cease with the preparing of plans and specifications. He
should also be employed to inspect the plant from time to time during the installation, and should
also make a final test of the plant and instruct the attendants in its proper operation.



SYSTEMS OF HEATING

159. Warm AR.—In small schools where the appropriation is not large a warm air system of
heating and ventilating may be used. It is not recommended for buildings having more than four
rooms.

Separate furnaces should be provided for each side of the school, and the furnaces placed
under the ducts which should be installed along one side of the room. These furnaces must be
extra heavy as the demands made on furnaces on school work is very great. With the ordinary
light type of furnace a hard fire, followed by a sudden cooling, causes openings of the joints, thus
allowing the escape of the products of combustion into the class rooms. If the furnace is large
and heavy the slow fire will give added life to the apparatus and a better quality of air will be
admitted into the rooms. The furnace should be brick-set and be equipped with vaporizers.
Herewith is given a description of how the warm air system works.

The furnace is set in a brick chamber having openings about twelve inches high at the floor
line for the admission of cold air, and openings also at the floor line into the fresh air flues. The
flue openings are for the purpose of allowing a certain amount of unheated air to enter the fresh-
air flues. Air from outdoors is admitted to the fresh air room and passes into the heater chamber
and over the furnace. Here it becomes warmed to the required temperature and enters the fresh-
air flues. From these flues it escapes into each classroom at about eight feet from the floor line.
The fresh air stacks are equipped with mixing dampers controlled individually from each
classroom by means of cable and chain. One operation of the damper shuts the cold air bypass at
the fresh-air flue and the reverse operation closes the opening at the warm-air furnace. In
intermediate positions the damper will temper the incoming air to the required temperature.

The foul air is drawn from the room at the floor line and at the side of the room in which the
fresh air enters. The foul air drops into a chamber in the basement, and from thence to a large
brick stack. This stack generally contains the smoke-flue. The heating of the flue tends to create
an up-current of air and this, together with the relative difference in the temperature of the inner
and outer air, creates sufficient draft to draw the foul air from the building.

In the morning and at other times when the school is not occupied, the door of the main vent
shaft is closed and the air returning from the classrooms is permitted to pass by way of the fresh-
air room back and over the furnace.

Where a system of this kind is installed care must be exercised to see that the janitor always
leaves the opening into the vent stack uncovered when the building is occupied. The temptation
is to save fuel by closing this door. The main vent shaft should be always supplied with a small
stove (for use in warm weather only) so that a positive up-draft can be obtained by way of this
shaft.

It is only where the funds will not permit of the installation of a more modern plant than a hot
air system that this type may be recommended. There are certain defects in this system which
cannot be overcome.

For instance the air must be raised to a very high temperature and since as the air is brought
to the furnace chamber at a very low temperature, the percentage of moisture contained in the air
is very small. In raising the temperature of the air it becomes dry and even parched. Such air,
when introduced into a school room, will absorb moisture from the skin and from the lining
membranes of the eye and ear passages.

It is difficult to add moisture to the air by means of the ordinary vapor pans supplied with the
furnace. There are several humidifying devices on the market that may be installed in connection
with warm air furnaces, and some one of these should be installed in every case.

These vaporizers are often made in the form of a vapor pipe extending up over the dome of
the furnace. The water is supplied by an automatic supply tank fitted with a ball cock, thus



assuring a constant supply.

A simple test of the proper proportion of vapor in the atmosphere may be made as follows:
Take two ordinary thermometers. Wrap the bulb of one in a muslin sack, having one end of the
sack in a glass of water. The reading of the dry-bulb instrument should not differ more than from
5 to 10 degrees from that of the wet-bulb thermometer.

Later in this article, the subject of humidity is taken up at greater length, but as one of the
greatest objections to the hot air system is the dry quality of air delivered, it is only expedient that
the question of humidity should be touched on in this section dealing with warm air heating
systems.

With warm air heating systems there is also the difficulty of proper distribution of heat. On
the windward side of buildings the rooms are often not heated, while those on the lee side may be
very warm.

160. ComBiNaTION SysTEMS.—The claim is advanced by the advocates of this type that the
heating of the building may be effected by means of direct radiation and that the air for
ventilating may be warmed by passing it over the furnace part of the steam or water generator.
While this may be installed at a lower figure than a steam or water system, the objections to the
quality of air delivered in warm air systems also are to be considered here.

161. STEAM.—The most common method used in the heating of large office and apartment
buildings is that of employing direct steam radiation. The radiators are located along the outside
walls, in the hallways and in such other exposed places as are subject to the cooling effect of
drafts, etc. In heating a school building, the radiation can be placed in a similar manner and
provision made for bringing fresh warm air into the rooms either on the gravity, vacuum, or
plenum principles. The radiators are supplied with steam either by means of the one-pipe or two-
pipe system, or such other modifications of these systems as are on the market under different
names.

The usual system of piping for steam systems is the so-called one-pipe. In this the radiator
has one tapping, and that at the bottom. The steam is admitted to the radiator through this
opening and the condensation returns back through this same opening to the steam main. The
main is simply a complete circuit from the feed opening of the boiler to the return opening. The
steam that is generated in the boiler passes up into the main and condenses in the radiator. The
condensation returning flows by gravity back to the return opening of the boiler. When the pipes
are arranged with sufficient fall and are of ample size, a satisfactory system of piping may be
arranged in this way. The one-pipe system is the cheapest form of pipe installation and for a
building not requiring very long runs, can be installed to advantage. The average journeyman is
more familiar with this system of piping than with almost any other. Therefore there is less
danger of a faulty installation with the one-pipe system than with another system installed by
men who are not conversant with its principles or where the installation is not made under the
supervision of a competent engineer.

One of the objections to the one-pipe system is that a radiator must be turned all off or all on.
If there is a full steam pressure on the boiler and the valve of a cold radiator is turned on, the
condensation that is in the radiator meeting the incoming steam causes a hammering noise.

With the one-pipe steam job there are several systems of venting the radiators, the most
common being that of automatic air vents. These vents are fitted with expansion members so that
the air can escape from the radiator, but steam coming in contact with this member expands it
and prevents the steam escaping. In many of these vents no provision is made to prevent the
return of air to the radiator so that when the pressure drops in the system the air rushes back
through the vent openings and before the radiator is filled with steam again this air must be



displaced. Other air vents on the market close against the return of air.

In some systems the air vents are connected with an air line, this being connected either with
an electric or hydraulic pump in the basement. With other systems this air line vents into the
boiler room or into the chimney. With a pump system there is a vacuum created in the radiators
and this means that steam will be generated in the boiler at low temperatures.

In course of time the expanding element in the air vent becomes defective, thus requiring
adjustment. Some air vent manufacturers make these vents so that they cannot be opened by
unauthorized persons, thus making for long and effective service.

Cheap air vents should never be used except on temporary work.

162. Two-Pipe.—In the two pipe pressure system and also in the two-pipe vacuum system the
installations are made as the name would imply, by means of two pipes. One pipe supplies the
steam and the other pipe carries away the condensation, and in certain systems also air from the
radiators. Some of these systems have the feed pipe at the top of the radiator and some at the
bottom of the radiator. In all cases the return pipe is at the lower end of the radiator and opposite
to the feed end.

There are so many two-pipe systems on the market under different names and differing
somewhat in principle, that an extended explanation, or even a slight mention, of these is almost
out of the question within the space at our disposal.

The two-pipe pressure system is generally installed with a valve at the feed and return. In
some cases the return valve is in the form of a trap. This trap is either built on the flotation or
expansion principle. There are many thousands of installations of this type in use in connection
with pumps and also to a limited extent installed as gravity systems. For large installations these
systems are highly recommended, but for small installations where the services of a competent
attendant cannot always be obtained it is better to have installed some of the better known gravity
systems of steam circulation. There are several modifications of the vacuum vapor systems on
the market. All of these systems have their merits, but they are not all suitable for school work.
Frequently, salesmen of competing houses will point out defects in other systems and the points
to which they take objection can generally be explained away by the salesmen for the goods
condemned. It is here that the advice of an independent engineer is to be desired.

Herewith, is a brief description of some of the gravity vacuum vapor systems on the market:

In these systems the chief point is the return trap. The traps are placed on the return end of
the radiator and are fitted with a flotation or expansion member. The steam is admitted into the
radiator at the opposite end to the trap. The air that is in the radiator is driven ahead of the steam
and passes by way of the trap to the return line. The condensation also follows this same passage.
When the steam strikes the trap, it closes, thus preventing the escape of steam to the return line.
The air is drawn from this line into the atmosphere and the condensation is returned to the boiler.

If there is sufficient headroom above boiler and this piping is properly proportioned it works
well, but if there is not sufficient head there is a danger of the system finding a dead center and
becoming inoperative.

There is also a system on the market where the specialty is the feed valve, these valves being
proportioned so as to admit only enough steam to the radiator to fill it. The theory is that before it
reaches the return end of the radiator, the steam is so condensed that there is little chance of any
of it finding its way into the return line. The trap on this system is simply a water-seal with a
bypass for air. The traps connect to a return air line in the basement, this return line venting to the
atmosphere and connecting with the boiler below the water level. The boiler, when installed with
this type of system, must be equipped with a very sensitive automatic damper regulator, so that at
no time will there be much pressure developed. Otherwise the seals in the traps are blown out



and the steam enters the air line and escapes into the atmosphere.

In another system, with graduated feed valves, the return end of each radiator is fitted with an
elbow with a small check. The check prevents the return of steam or condensation from the air
line to a radiator that may be turned off. This system, inasmuch as the return line feeds to the
atmosphere, is open. The end of the line is equipped, however, with an expansion member or
controller, so that if steam enters the return line, when pressure is generated at the boiler, the
expansion member is closed and there is no danger of steam escaping.

Where systems mentioned here as vacuum vapor show that the principle worked on is the
graduated valve these valves mast be installed in accordance with well-defined rules, otherwise
they will not give satisfaction.

163.—Hot WaTer.—In many localities a marked preference is given to hot water heating
systems and there are certain outstanding merits of this system that can hardly be offset by its
defects.

The principal defect of the hot water heating system is that there is so much water to heat that
it is impossible to get quick response to firing. There is also danger from frost. Again the
radiating surface must be much greater than with the steam system. But the quality of heat from
hot water radiation seems to be more pleasant than from steam radiators.

Hot water heating systems may be installed on the forced circulation principle, whereby the
size of the radiators can be materially reduced, as may also the size of the piping. In this system a
steam boiler is used in connection with a hot water generator; steam is supplied directly from the
boiler to the ventilating coils, this being the only part of the plant where steam is used as a direct
heating medium. There is also a main connecting the boiler to the "generator." The generator is
generally made of copper or brass tubes. The steam passes through the tubes, and surrounding the
tubes there is a body of water. The generator is supplied with a feed pipe to the radiators and
return pipe from them. Many of these systems have been installed throughout the Dominion of
Canada and are giving excellent results.

VENTILATING SYSTEMS

164.—It seems almost unnecessary to write of the importance of having a well-designed and
properly-operated ventilating plant installed in every school building. These buildings must be
ventilated while they are occupied and some system must be installed to maintain a certain
standard of purity in the air breathed by the occupants for so many hours during the day. We
require an adequate air supply and the maintenance of a comfortable temperature. These two
conditions may be tested by an anemometer and thermometer readings. The making of these two
tests are about as far as an engineer employed by a manufacturing house will go. To properly
ventilate a building requires a great deal more than this.

E. V. Hill, M.D., Chicago, says: "There must be air movement sufficient to remove the areal
envelope about the bodies of the occupants; a relative humidity of thirty-five to fifty per cent,
depending upon the temperature; a bacterial content not exceeding 10 colonies on a two-minute
plate; a satisfactory CO, standard; a dust content not exceeding 100,000 particles per cubic
centimeter as tested with a portable dust counter. The air must be free from odors and the
distribution of the incoming fresh air must be uniform. The room must be free from objectionable
drafts."

These requirements may be met either by the installation of a mechanical or gravity
ventilating system. This statement is made in spite of the fact that there has been considerable
complaint regarding the working of both or either of these systems. Frequently the teachers will
complain to the Board of the very unsatisfactory condition of the air in the room even though the



ventilating system is supposed to be in operation. When complaints of this kind are brought to
the attention of the Board it would be well to have tests made so that proper arrangements for the
ventilating of the room may be provided.

165. GRAVITY VENTILATING.—A gravity system is more difficult to design than is the plenum
or vacuum systems and all of these systems have their staunch advocates. The writer has visited
many schools for the purpose of examining the ventilating plans and has found that where gravity
systems have been installed to provide for the most unfavorable as well as favorable conditions,
these systems work well. Much greater flue area must be provided for gravity systems than for
either of the other two systems mentioned. The area of the gravity flues must be reduced by
dampers as the weather grows colder, otherwise a greater volume of air will be passed through
the building than may be required. The lines designed for a plenum or vacuum system cannot be
used for the gravity system as they are too small.

166. DirecT-INDIRECT.—In this system, certain radiators in the room are of the direct-indirect
type. These direct-indirect radiators are placed on special bases, these provided with an opening
for air supply from the outside. Cold air is drawn through these openings, is heated by the
radiator and passes into the room. In opposite walls at about six feet from the floor-line there is
placed an opening into the vent stack. There is also an opening into the vent stack at the floor
line. With the direct-indirect ventilating system in a room a practical displacement of foul air is
the principle worked upon, whereas with the plenum system, diffusion of the foul air to the point
of comparative purity is the object aimed at.

Where the direct radiators are used in the rooms for heating purposes only, fresh air is
discharged from the fresh air flues into the room at about eight feet from the floor line. The fresh
air flues are supplied with tempered air either from the central chambers or from chambers
placed at the base of the stack. (In the gravity ventilating system, it is necessary that these
radiators be placed at the base of the stack so as to eliminate the necessity of having long
horizontal flues.) The general arrangements of the fresh air flues in reference to the foul air
exhaust from the class rooms is primarily the same with the gravity as with the plenum system.
The foul air escapes from the room at the floor line into the vent shaft. There should also be an
opening in the vent shaft at about seven feet from the floor line. This is to be tightly closed
during winter, and is used only for ventilating purposes during the summer, when it is desirable
that the ventilation be secured to a certain extent by means of open windows.

The principal defect in gravity systems is due to the fault of no provision being generally
made for summer ventilation. It is well known that the movement of air in a closed room is
different in the summer to the movement in winter. It is therefore necessary that provision be
made for this either by the arrangement of special window ventilation or by the extraction of the
foul air from the building by way of heated flues.

If there is a direct extraction of foul air, the vent flues should have an opening about seven
feet from the floor line. This should be fitted with a damper so that it may be closed during the
winter months. The windows should have draft boards just above the stools, so that the air
entering by way of the windows will not cause uncomfortable drafts.

167. Hot BLasT.—In the hot blast heating system, the radiators are placed in a casing under
each window with openings in top and bottom of the casing. The air is drawn from the outside
into a primary heating chamber where it is heated to a temperature of 50 or 60 degrees. It is then
driven through a system of ducts to each of these radiator stacks under the windows, passing over
these radiators it becomes heated to the temperature required to off-set the cooling effects of the
windows, etc. There is an arrangement of dampers at each radiator so that the temperature of the



incoming fresh air can be controlled by mixing with the tempered air at the base of the radiator.
In some cases the air is exhausted from the room on the inside wall opposite to these radiators in
the same manner as the gravity system of direct-indirect, and in other cases the air is exhausted
from the room through an opening on the same side of the room as that on which the radiators are
placed.

It has been generally found that with hot blast systems, where air is driven into the room on
the warm side of the building, there is an unsatisfactory standard of temperature maintained at
different parts of the room. For instance along the inside walls it may be seventy-five degrees
while over at the windows it may be as low as sixty. Generally, with a hot blast system, the safest
principle to follow is to drive the warm air up in front of the windows.

168. Fan Systems.—The ventilating of nearly all large buildings to-day is effected by use of
fans, either installed so as to work on the plenum or vacuum principles, or as a combination of
both of these. In simple words, the plenum system is the "blow through" whereas the vacuum
system is the "draw through."

With the vacuum system air leaks into the building through every opening, and because of
this, no close calculation of the amount of air handled can be made. It is also harder to heat a
building that is ventilated on the vacuum principle. All toilet rooms should be ventilated by a
vacuum fan, but the rest of the building should be ventilated on the plenum principle.

Where a plenum fan is installed, the amount of air handled can be accurately measured and if
the air passages are properly proportioned with suitable inlets into and exhausts from the rooms,
there is no reason why this system should not meet all of the demands, made on it under all
conditions of weather.

169. Fans.—In school work and in fact in all buildings fans should be large enough so as to
run at a comparatively low speed, consistent with proper pressure conditions, so that the noise of
the fan will be reduced to a minimum. If the fan is placed on a well-insulated base and kept free
from walls, etc., with the galvanized iron ducts leading from the fan connected to it by a flexible
duct there will be little noise in the building. Where fans are installed and are not giving
satisfaction, it is generally due to the fan being so small that it must be run at an excessive speed.

170. Air CHANNELs.—The fresh air ducts should be placed in such position that they can be
readily inspected. They must be kept clean and the fresh air supply must be taken from a point
sufficiently remote from dust and dirt. If possible, it is best to take the air from the south side of
the building, this air being at a higher temperature than that taken from any other side. The fresh
air room should have walls of glazed brick or some other material of like nature.

171. Hummity.—It is claimed and with good authority that in a room where the proper
standard of humidity is obtained a much lower temperature can be made comfortable than when
the proper proportion of vapor is not present. It is not our intention to go into this question to any
extent, but we recommend that some provision be made for supplying the proper humidity to the
air. In some cases this humidity can be provided for by means of spray pipes placed in front of
the heating coils in the ventilating chamber. In districts where there is much smoke and dust it
will be necessary to provide an air washer. Humidifiers must be equipped with humidstats.
Otherwise precipitation will occur in the rooms and the excessive humidity makes for a great
deal of discomfort.

172. TuERMOsTATS.—Automatic control of the temperature of the class rooms is greatly to be
desired, and where the funds will permit of a complete installation an automatic heat-controlling



system should be used. But here is one point where the Board cannot attempt to economize by
eliminating certain features that are absolutely necessary, and unless the funds are sufficient to
cover not only the control of the radiators in the class rooms, but also the individual control of
the fresh air supply to each room, money is thrown away in attempting to instal an automatic
temperature-controlling system. The control of the radiators should be on the thermostat
controlling the fresh air supply because it is manifestly impossible to control the temperature of a
room on the south side of a building and other rooms on the northern side of the building when
there is only one thermostat controlling the temperature of air for the whole building.

If the thermostat is set at 75 degrees at the heater stack; figuring that air will enter the room at
70 degrees, a room on the south side of the building with the air entering at this temperature will
be too hot, and it may be impossible to raise the temperature of the room on the northern side by
the radiators alone while the ventilating system is in service.

173. BoiLers.—In selecting a boiler for a school heating plant, many things should be taken
into consideration. It is worthy of note that a boiler that may be entirely satisfactory for some
other type of building may not be suitable for a school. There are various types of boilers on the
market, many of them differing only in name and not in construction. In general it may be said
that it is not advisable to instal a soft-coal-burning boiler in a school building, because even
where these boilers are equipped with smoke-consuming devices the dust caused by the soft coal
is a very objectionable feature. Smoke-consuming boilers require careful attention so that they
are smoke-consuming. If the boiler is situated in a separate building, apart from the school, the
soft coal nuisance is not as evident as where the boiler is situated in the basement under the
school.

174. Cast IroN SEcTIONAL.—One of the best known types of heating boilers is the cast iron
sectional. While these boilers are efficient as water boilers, it has generally been found that the
boiler has not always been suitable for steam, because of the danger from fracture caused by the
variations in the water-line. Generally there is very little steam space in sectional boilers. Some
of these boilers are equipped with headers so that the steam is separated from the water in the
boiler, but on account of the unequal expansion between the header and sections, there is the
danger of leaks starting at the points of connection. As a rule, it can be said that in the hands of a
careful attendant, the cast iron sectional boiler will give satisfaction.

175. ReTurN TuBuLAR.—In specifying a return tubular boiler there is no danger of an engineer
being called to account for favoritism, since these boilers are made by nearly every boiler shop in
the country. The boiler must be brick-set and unless the brick work is repaired frequently, many
air leaks occur in the joints, thus permitting air to enter the combustion chamber, destroying the
efficiency of the apparatus. There are certain rules regarding the capacity of return tubular boilers
and size for size the manufacturer of one boiler cannot claim any greater efficiency for his boiler
than can the manufacturer of any boiler of the same type. In the return tubular boiler the fire
passes along the under side of the shell and back through the tubes to the front of the boiler and
thence into the flue.

176. Fire-Box.—The fire-box boiler is constructed so that the fire passes first through the
tubes and then back over the shell of the boiler. In selecting a fire-box boiler it is well to compare
the different manufacturers' ratings on these boilers, as nearly all fire-box boilers are constructed
similarly in every detail. The boiler is made as a portable as well as a brick-set boiler.

177. Warter TuBe.—In installations where the funds are sufficient, a water-tube boiler should



be installed. The heating surface in a water-tube boiler is of much greater value than the heating
surface in a return tubular or fire-box boiler. All of the heating surfaces in a water-tube boiler are
direct, in the return tubular boiler, most of the heating surface is indirect.

In examining the reports made by different boiler-inspecting concerns, we note that where
accidents have occurred with water-tube boilers it is only to the extent of rupturing a tube. Of
course with low pressure work there is no great danger of violent explosion with any type of
boiler, because the Government regulations set the safety valves at 15 lbs. pressure. Still, with the
water-tube boiler the accident is only to the extent of a tube starting, whereas with a tubular
boiler it may be that the whole boiler will be wrecked.
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Finally, we wish to say that when a Board is approached by the representatives of the various
boiler manufacturers, they must guard against being influenced by the agent's disposition to point
out the defects of the boilers he is not selling. Frequently a claim will be made that the boiler
cannot be repaired and cleaned thoroughly. As a rule manufacturers of these boilers have simple
arrangements made to overcome what would seem to be a defect of their apparatus, and it is well
when the Board have some defect in a boiler called to their attention to have it taken up with the
firm manufacturing that boiler. When an apparatus has been on the market for some time it only
stands to reason that any such glaring defects would be readily seen and remedied by the makers
of the apparatus.

178. JaniTor SERVICE.—One of the most, if not the most, important part of the heating plant of
a building is the human element. Engineers and manufacturers may spend a great deal of time
and money in devising a heating plant that will give the highest rate of efficiency at the lowest
possible cost, only to find that this system in the hands of an ignorant or prejudiced janitor, is not
giving the satisfaction expected of it. As much care should be taken in the selection of a janitor as
in the selection of the principal of the school. Too often a man's ability to sweep and keep the
building clean is the only recommendation he has for the position.



TEACHERS' RESIDENCES

179. The teachers' residence has become an important feature in the administration of rural
schools, because the people take a decided interest in it. They feel that the teachers' presence has
a marked influence upon the community and that this influence is broadened and strengthened
when the teacher lives in a model dwelling and works under the most wholesome conditions.
There are many good reasons why such residences should be provided in our rural districts. In a
great many cases a young woman teacher is forced to board and share her room with a daughter
in the family, where heat is lacking in winter and where no opportunity is provided for self-
improvement or study. If good teachers are to be secured and retained some effort on the part of
School Boards should be taken to see that they are comfortably housed.

3]

TEACHERS' RESIDENCE, PLAN ‘‘ A.
W. W. La Chance, Architect.

The accompanying sketches show suitable plans for moderate cost residences that would be
in keeping with any school building and would also add to the appearance of the grounds.
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TEACHERS' SALARIES

The question of the hour. It is a trite saying that a nation's potential wealth lies in the youth of
the land.

In this period of reconstruction, after a long and exhausting war, it becomes necessary for a
nation, in the fierce struggle for a place in the commercial world, to utilize and fully develop all
the latent forces at its command. The only efficient instrument that a country can use and apply
readily to all the youth is its system of education.

The task of making the different schools meet these requirements, making them efficient and
thorough in every department, rests, in the first place, largely in the hands of Trustees and Boards
of Education. The best-trained and most capable teachers that a country can produce should be
secured at any cost and the Boards of Education must realize that this cannot be done unless the
remuneration offered is, in some measure, commensurate with that offered by other professions.
To do this requires some study and Trustees should be willing to make themselves familiar with
the whole question.
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W, W, LaChanee, Architect



W. W. LaChance, Architect.

It is a matter of history that, to prepare for entrance into a Normal School, a student must
spend, on an average, four years in High School work and one more in the Normal School itself
before beginning to earn a living. And yet stenographers and nurses—to mention two classes
only—earn at least a half more and require shorter time with smaller cost to train for their
professions. In the case of High and Continuation Schools the teacher's conditions are no better.
After passing the entrance to Normal Schools for matriculation, it takes at least six years of hard
work to obtain the academic standing required for a specialist and one more year must be spent at
the Faculty of Education before one can begin to teach. This makes seven years in all after
obtaining matriculation standing. No other profession (except that of the church) requires so high
a standard. Yet the salaries paid to High School men are not half—in many cases not a quarter—
of those paid in any other profession.

This matter of remuneration must be dealt with in a fair, broad-minded way if the best men
and women in the country are to be secured. Such a course would produce a harvest yielding one
hundred fold.



CONSOLIDATED SCHOOLS

180. History ofF CONSOLIDATED SchooLs.—This bulletin does not permit of a lengthy
discussion of Consolidated schools. A few facts may therefore suffice: Consolidation was
introduced in New England more than forty years ago, because of the gradual exodus to the cities
and the West.

Children have been conveyed to school at the public expense in the Atlantic coast states since
1869. The system is now operative to a greater or less extent in forty-six states and some in the
middle west have almost put an end to the small school. Thus Ohio has hundreds of Consolidated
schools. Indiana heads the list with more than six hundred and Michigan, Illinois, Iowa,
Nebraska and Minnesota are all making good headway. Kansas has nearly two hundred. North
Dakota has one hundred and ninety. Oklahoma, although a new state, has had a substantial
growth in Consolidated schools. Westward, Utah, Idaho, Colorado, Washington and other states
have many excellent Consolidated schools. Nor is the South any less active. All southern states
have Consolidated schools and transportation of children. Clear down to Florida we find them. In
Louisiana whole counties have every school consolidated. This is all the history necessary, and
consolidation has proved wonderfully successful in most of these states.

181. ReLaTION TO THE RURAL LiFE MoveMENT.—The Consolidated school takes its name from
the fact that its establishment was originally due to the union of two or more school districts, that
two or more teachers were employed in the same school building, and that, in consequence,
academic work done in these schools was of a better character than that previously done in the
little district school taught by one teacher. Our industrial life is experiencing fundamental
changes. The phenomenal growth of cities has been coincident everywhere with growth in
manufacturing industries. These have produced modern labor-saving machinery for the farm and
have consequently reduced the demand for farm labor. Local industries have died and rural
craftsmen have flocked to the cities. Worst of all, untold numbers of farm youth, without whom
the rural communities will languish, are drawn thither by the glamor of the city life and its
opportunities for advancement. The drift of country population, which had its beginning in
economic causes, subsequently, was continued with increased momentum from purely social
reasons.

The crude, though virile school of pioneer days, with its man teacher and many pupils has
passed away. In its place is the small, poorly-taught and poorly-supported school of the average
community. Careful investigation shows that the old-time lyceum and spelling bee, the
neighborhood singing school and debating society have had their day and no modern substitute is
offered.

Country life has gradually become shorn of its human satisfactions, where such were at one
time known. People are moving to town because the rural school does not offer the spiritual
uplift demanded by the human soul. Social life there, too, does not fill the craving for recreation
and diversions of normal human beings. Country life as a whole must be reconstructed or
redirected. It is now altogether too much dependent on the city life. Many factors must have a
share in this change for the better; but none, certainly, can play so great a role in the movement
as the new farm school.

Life in rural districts is agricultural. The new school must offer an agricultural education, i.e.,
must give expression first to good scientific farming, rendering ample requirements for the labor
expended and, secondly, to a rural social life satisfactory to those living it. Such tasks are beyond
the old school. The strong Consolidated school alone can solve them.



182. THE ConsoLDATED ScHooL CENTRE.—The new kind of school becomes the natural centre
of all community enterprise. Wherever Consolidated schools spring up, there community
undertakings seem to flourish. The very things for which country folk come to town can now be
obtained at home. The school, to begin with, is better for farm purposes than any offered in town.
For with it comes the impulses necessary to organize a community on a more permanent social
and economic basis.

Let the school have a large assembly hall to be used for extension lecture courses,
neighborhood social gatherings, farmers' institutes, boys' and girls' clubs, mothers' meetings,
polling places, etc. The same buses bringing the children to school at public expense are used in
some places to convey the parents to many of these meetings. This is perfectly right. For let us
bear in mind: THE TASK OF THE NEW SCHOOL IS NOT LIMITED TO THE CHILDREN IN
THE SCHOOL; IT REACHES INTO THE FARM HOME AND SEEKS TO BE HELPFUL
THERE. ITS TASK IS TO MAKE COUNTRY LIFE MORE SCIENTIFIC AND THE PEOPLE
MORE CONTENTED.

183. THE ScHoor STRUCTURE.—The school structure should be built as a permanent school
plant, having a large assembly hall, well-equipped class rooms, and agricultural laboratory. The
basement is of incalculable benefit to the community, since advanced ideas in education have
made it more than a coal-hole and a repository for all the trash and junk that accumulates during
the year. Instead of being a catch-all, the basement now serves as the work-shop for the boys who
have adopted vocational training as a part of their work. The girls, too, utilize the basement for
their sewing and cooking rooms. The vocational training departments of Consolidated schools
have proved popular innovations, and are, it is believed, largely responsible for the increased
interest in general school work. Children who once desired to discontinue study now seek to
continue through the higher courses. No steps should be taken towards building until after a
consultation with educational experts, and then plans and specifications should be prepared by a
competent schoolhouse architect.

184. THE Prans.—The ideal way to plan a rural school is to employ a schoolhouse architect.
This means an architect who knows the rural problem in its educational, industrial, social and
sanitary aspects. He is worth the fee he asks, when one considers that in order to plan the
schoolhouse properly he must view the site and design a building in harmony with the natural
surroundings or with such landscape transformation as may be considered desirable. The time
required for such a survey, as well as for a study of features which should be incorporated in the
building, is always considerable. The drafting of sketches to allow the school board some choice
should also be given consideration. Taking it all in all, this very desirable method is almost
certain to prove most economical eventually.

185. ScienTiFic AGricULTURE.—The study of scientific agriculture has taken a strong hold.
Admirable results have been had in the vocational training departments. It has been found that
the boys, in studying and working at the trades in school, carry their newly-discovered skill home
and use it with good effect around the house and barn. They want to repair everything that is in
any way imperfect. Naturally the parents, and hired hands and the grown-up brothers catch the
spirit of interest and help place the neglected machinery and buildings back on a working basis.
The girls, with their sewing and cooking classes, have also worked some effective reforms. Their
experiments in domestic science are carried home, and the mothers, at first doubtful because of
previous prejudices, soon find themselves interested in the new ideas on household economics
and willingly set aside the old hum-drum methods of home maintenance. The result is that the



whole atmosphere of the place is sweetened and life takes on a brighter glow. Now, fathers sit at
home on winter nights and take a delight in going over the lessons with the children, not only to
help them but also to absorb some of the information themselves.

Once the Consolidated school is established its worth is immediately proven. Not one of the
schools that was abandoned when a Consolidated school was opened has been reopened. The
Consolidated school has injected new life into rural schools. In athletics the country boy used to
be content with an occasional game of ball or pitching horse-shoes. To-day, the increased
number of boys attending the Consolidated schools, have basketball, football, baseball, track
meets and all the open-air thrills. Athletics in the rural school have had a marked influence in
checking the flow of the human tide towards the cities. Country boys are beginning to realize
that, at home, they have practically every advantage known to the city youth and, as added
capital, the wonderful effects of life in the open. It has been found that backward pupils, through
the agency of athletics, music, and other diversions, have been brought to enjoy quickened pulses
and enlivened mentality.

The Consolidated school is a community pride builder. Farmers who had opposed good roads
and displayed their general lack of pride in the appearance of their houses and barns have been
converted through the advent of the enlarged rural school.

First of all the school needs good roads in order that the buses may operate in all kinds of
weather. The rural mail carrier also made a demand for better roads. Sometimes the big, new
Consolidated school building looks like a diamond set in a sea of mud. The roads simply have to
be improved. The question of improved highways edges its way into all rural conversations.
Somehow it creeps in where two or more farmers are gathered together at the village store,
around the blacksmith shop, or before or after church. Stories of how the bus stuck in the mud
burns its way into the very conscience of the community. Something has to be done. Then comes
the good roads meeting at the new schoolhouse. The result of the agitation has been that to-day
the country is on the high tide of good road building. The improved roads and the new
schoolhouse are pointed to with pride.

Men and women who said that the district school was good enough for them and should be
good enough for their children came to the conclusion that nothing was too good for a
community that had enough energy to seek better things in life.

The improvement of the highways has completely altered the early experiences of the
township trustees and the busmen who convey the children to and from school. With good roads
the busman is able to run his bus on a schedule like that used for railways. Mothers know that the
bus will be along at 8.12 a.m., and they have their children ready. The teachers know that the bus
will arrive at the school at 8.45 and they are there ready for the day's work. Busmen are held
responsible for the delays and the entire order of the day's school business is carried on
systematically. Good roads make punctuality possible.

186. CommuniTy SpIRIT.—It is not advisable to attempt consolidation in districts where
community spirit is at a low ebb. Community spirit is the first essential. A reasonable degree of it
is absolutely essential before beginning the work. A few men and women with the right kind of
outlook can do much to inspire a community, and in time even the most conservative
neighborhood may be ready for the new system. In many places consolidation is the result of
slow but positive growth; in others it is almost spontaneous. Where the latter is the case there are
sure to be many people who have permitted personal prejudice to sink for the greater good of
community union. The first thing to ascertain, then, is whether or not the area under
consideration has the spirit to work together for the good of all. This is more important than good
roads for with it all obstacles will be surmounted or at least minimized.



187. LocaL Conprrions.—The leaders in the movement must make a careful study of local
conditions. The proposed district must not be too large. No transportation should be for more
than five miles. Nor should the district be very small. A small district will not contain taxable
property enough to run a good school without making a levy unbearably high. The typography of
the land plays an important role. The worst hills, sticky roads, and most frequently flooded low-
lands should be avoided, at least in laying out the transportation routes. Matters of school
enrollment, condition of schoolhouses, rates of taxation necessary for school maintenance, etc.,
must be considered.

188. Size AND VALUE oF DistricT.—The preliminary survey of the field should be based on
these conditions: (1) The proposed district should show a school enrollment of two hundred, or,
if attached to a village, at least one hundred and fifty. At least two hundred must be shown in a
district of twelve square miles before the open country should undertake the organization with
village privileges. (2) There should be a total taxable valuation of at least $300,000, a little less
will do in some cases. From $350,000 to $400,000 is much better. These figures are intended
chiefly for districts contemplating free conveyance of pupils.

189. CamraicN ofF Epucation.—(1) There must be a preliminary canvass, suggested above, to
ascertain the feeling in the community. Any public-spirited man or set of men can do this.

(2) Such a canvass should be followed up with a publicity campaign. The men who have
undertaken to lead the movement should send to the Ontario Department of Education for
bulletins from which to clip and compile enough material to make a fair, concise statement of
fact. This should then be printed and put into the hands of the voters in the proposed district.

(3) After all have had time to study the question, public meetings must be held. To these
should be invited experts from the Ontario Department of Education. Such meetings will offer
opportunity for the discussion of many things not clear to the average voter.

(4) As a last step the campaign must be carried into every district within the proposed
consolidation. An excellent idea is to give at least one lecture, (illustrated if possible with
stereopticon slides), in every schoolhouse.

Consolidation has become more favorably fixed in the minds of the people until now
opposition to it is considered a thing of the past. Looking backward upon these years of
experience it can safely be said that consolidation has accomplished among other things the
following:—

(1) It has established a deeper confidence in the school, man's most vitalizing agency.

(2) Brought first-class schools to the country pupils, and overcome the necessity of country
pupils leaving their homes to go to city schools.

(3) Made homes in the country more desirable, and thereby raised the value of real estate.

(4) Erased boundary lines, and worked for the common good of all people.

(5) Stimulated the "getting together" habit.

(6) Introduced the "transportation idea" and supplied means of travel.

(7) Caused, and is causing better roads to be built.

(8) Equalized taxation for school purposes and the advantages which result therefrom.

(9) Provided more funds for school purposes.

(10) Expended school money more judiciously.

(11) Awakened a keener interest in school elections, through non-partizan, as in general
elections.

(12) Eliminated a multiplication of district trustees of but ordinary qualifications.

(13) Created in their place a Board of Education, consisting of five very competent members.

(14) Abandoned poor, isolated buildings.



(15) Erected new, modern, central school buildings with improved lighting, heating and
ventilation systems.

(16) Furnished these buildings with large halls, tinted walls and ample blackboards; and
equipped them with pianos, graphophones, single desks, work tables and other durable furniture,
as well as adequate apparatus, material and supplies.

(17) Kept these buildings in first-class condition.

(18) Expanded school grounds to a size which encourages organized outdoor play, and the
planting of school gardens.

(19) Graded these grounds, put down cement walks, and installed sanitary drinking fountains.

(20) Sought the assistance of the ablest students in rural education which the country affords.

(21) Introduced a high quality of school supervision.

(22) Employed expert supervisors in primary methods, music, art, physical education, manual
training, agriculture and household science and domestic arts.

(23) Raised the standard of efficiency on the whole teaching force.

(24) Retained special help in work with delinquent pupils, and engaged the services of trained
nurses to examine each pupil at least once a week.

(25) Held a liberal number of male teachers in the grammar grades, most of whom are
making teaching their life's work.

(26) Put fewer pupils with each teacher, thereby giving the pupils more personal attention.

(27) Resulted in a larger enrollment.

(28) Increased the percentage in daily attendance of this increased enrollment.

(29) Increased the percentage of promotion in this increased enrollment.

(30) Added at least an average of ten days' attendance per pupil per year.

(31) Reduced the percentage of failures and retentions more than one-third.

(32) Overcame, to a considerable extent, the tendency to quit school before graduating.

(33) Made a standard rural school possible.

(34) Inspired a high percentage of pupils of the elementary schools to attend High School.

(35) Reduced truancy to a minimum.

(36) Improved the classification and grading of the school.

(37) Brought parents and adults closer to the real interests of the children.

(38) Obtained the good will and co-operation of its patrons.

(39) Economized the time of pupils, teachers and patrons.

(40) Overcame local prejudices; made the remote country child associate with children of
other localities, giving him a broader view, and extended his circle of friends and acquaintances.

(41) Created social centres, with their libraries, literary societies, business and industrial
organizations, athletic associations, music and amusements.

(42) Fostered a taste for the best that life can give and enriched the whole life of the people.

(43) Placed a strong class leader in every school.

(44) Aroused enthusiasm for healthful rivalry and fair competition in all school work.

(45) Made pupils progressive, content, comfortable and happy.

(46) Taught punctuality and dependability by example.

(47) Safeguarded the health of the children.

(48) Emphasized a high moral tone.

(49) Formed a better basis for the study of the school as a factor of economics and sociology.

(50) Made better school legislation necessary.



SELECTING AN ARCHITECT

190. SELECTING AN ARCHITECT.—There are two methods by which architectural services may
be had; direct employment and competition. Direct employment should be entered into only
where the architect is licensed and is a specialist in school architecture, and his competency and
integrity well known.

The competitive method stimulates effort, and affords a variety of ideas and plans to select
from, and doubtless will prove advantageous providing the board avail themselves of an expert to
assist them in making their selection.

In conducting architectural competitions it is essential to adopt a clear and definite
programme, stating conditions, requirements, and amount to be expended for the building. The
drawings submitted need only be blueprints, copied from pencil sketches, showing only plan
arrangements. Drawings should not be considered if they show any marks disclosing the identity
of the author. Copies of sketches should be sent to the Ontario Department of Education and they
will assist boards in making a selection.

The competitive method should be employed where the cost of the school is $10,000 or over.
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Acoustics

Agriculture

Agriculture rooms

Air test

Air channels

Air, fresh required
Architect, selecting

Aspect

Aspect, N. & N. W.

Aspect, W. & S. W.
Aspect, E. & S. E.

Aspect, N. E. & E.
Assembly hall

Assembly room

Assembly room, advantages of
Assembly room, location of
Assembly room, seating

Basement

Bacteria, at work

Beamed ceilings

Bilateral lighting
Blackboards
Blackboards, composition
Blackboards, color of
Blackboards, glass
Blackboards, height of
Blackboards, liquid slate
Blackboards, slate
Boilers

Boilers, cast-iron sectional
Boilers, fire-box

Boilers, water-tube

Breeze windows
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Construction of school
Chalk troughs

Class rooms

Coat rooms

Cooking rooms
Combination heating
Consolidated schools

Consolidated school campaign

Consolidated school centre

Consolidated school community

Consolidated school plans
Consolidated school local

Consolidated school structure

Consolidated school life
Consolidated school districts

Damp course

Desk spacing

Drinking fountains
Drinking cups

Disposal fields for sewage
Doors

Doors, sizes of

Doors, outside

Drying clothing

Elementary class rooms
Engineer, employment of

Floors

Floors, corridor

Floors, composition
Floors, cost of composition
Floors, deadening

Floors, double

Floors, hardwood

Floors, laying

Floors, finishing of

Floors, gymnasium
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Fans
Fireproofing
Flag

Filling trenches

Ground air

Gravity ventilation
Gymnasium

Gymnasium, shape of room
Gymnasium wall-boards
Gymnasium storage

Heating and ventilating
Hardware

Height of class rooms

High school rooms

Heating, warm air system
Heating, combination system
Heating, hot water system
Heating, hot blast system
Heating, fan system

Heating suggestions

Heating regulations

Heating, two pipe system
Household science rooms
Household science and domestic art

Hollow tile
Humidity

Industrial departments

Jacketed furnace
Janitor service

Kaustine closets
Kaustine tanks

Laboratory
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Laboratory, combination
Laboratory equipment
Lighting of class rooms
Light required

Library

Liquifying chamber
Liquifying sewage
Locker rooms

Locker rooms in basement
Lockers, individual
Lockers in corridor

Lunch rooms

Manual training rooms
Model apartments
Motion pictures

Music

Painting and decorating
Playgrounds

Platforms, height of
Prismatic glass

Privies

Privies, location of
Phonograph

Recitation rooms
Red Cross closets
Rooting

School grounds

School building

Schedule of class-room sizes
Seating capacity of class-rooms
Sky-lighting

Sewage disposal
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Syphon

Sunlight
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Stereopticon

Teachers' private room
Telephones

Toilet accommodation

Toilet room walls

Toilet rooms for high schools
Toilet room partitions
Transoms over doors

Unilateral lighting
Urinals

Ventilation systems
Ventilation, gravity

Water closets

Water closets, number required
Waste paper baskets

Water supply

Waterproofing septic tanks
Wells
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Aeroshade Co.
Beaver Board Co., Ltd.

Brantford Rooting Co., Ltd.
Brown-Jarvis Co.

Canada Foundries and Forgings, Limited
Carmichael Waterproofing Co., Limited

Cluff Brothers

Columbia Graphophone Co.

Canadian Independent Telephone Co., Ltd.

C. A. Dunham Co., Ltd.

Dominion Paint Works Ltd.

International Varnish Co., Ltd.

Italian Mosaic and Marble Co. of Canada, Ltd.

Porcelain Products, Ltd.

Canadian Johns-Manville Co., Ltd.

Johnson Temperature Regulating Co., Ltd.

Kaustine Co., Ltd.

Laidlaw, R. & Co., Ltd.

Leonard, E. & Sons, Ltd.

Meadows, The Geo. B.
Mott Co., Ltd.

Montgomery, The Faultless Hose Reel Co., Ltd.
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Moyer, E. N. & Co., Ltd.

National Equipment Co., Ltd.

North American Contracting & Manufacturing Co., Ltd.

Pathescope of Canada, Ltd.

Roberton-Olsen, Ltd.

Scythes & Co., Ltd.

Sheldon, E. H. & Co.

Spalding, A. G. & Bros.

Spencer Heater Co., Ltd.

Springer Lock Mfg. Co., Ltd.

Steel & Radiation, Ltd.

Stone & Wellington

Sturtevant, B. F. Co., of Canada, Ltd.
Sun Brick Co., Ltd.

Taylor-Forbes Co., Ltd.
Toronto Plate Glass Importing Co., Ltd.
Trussed Concrete Steel Co. of Canada, Ltd.

Waterman-Waterbury Mfg. Co. Ltd.

Welch, W. M. Mfg. Co.
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Plan No.
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One Teacher School, Deslisle

One Teacher School, Warman

One Teacher School, Pecora

One Teacher School, Barton

One Teacher School, Sutherland

One Teacher School, Spir

One Teacher School, Belwood

One Teacher Consolidated School

One Teacher School, United States Bureau of Education
One Teacher School, United States Bureau of Education
Two Room School, Hague

Two Room School, Silver Lake

Two Room School, Humbolt

Two Room School, Winona

Four Room School, Wynyard

Two or Four Room School, West Hill
Four Room School, Duck Lake

Eight Room School, Davidson

Four Room School, Waterous

Four Room School, Elmira

High School, Beamsville

Seven Room School, Silver Springs
Eight Room School, Newark

Victoria School, Saskatoon

Victoria School No. 2, Saskatoon

Ten Class Rooms, Belvidere High School
Melfort School

Eight Room School, Welland

Eight Room School, Consolidated, Fond du Lac
Collegiate Institute, Yorkton

Eleven Room School, Ryerson, London
Thirteen Room School, Washington
Barrie School

Fourteen Room School, Steel

Sixteen Room School, East Orange
Twenty Room School, Hutcheson
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NAME.
Aeroshade Co.
Art Metropole, Ltd.

Beaver Company, Ltd.

Bishopric Wall Board Co., Ltd.
Booth-Coulter Copper & Brass Co., Ltd.
Brantford Roofing Co., Ltd.
Brown-Jarvis Co.

Canada Foundries & Forgings, Ltd.
Canadian Independent Telephone Co.
Canadian Johns-Manville Co.
Carmichael Waterproofing Co., Ltd.
Cluff Brothers

Cluff Brothers

Columbia Graphophone Co.
Conduits Company, Limited

Dominion Paint Works, Limited
Dunham, C. A. Co., Ltd.

Frid Construction Company, Limited

Geo. B. Meadows Toronto Wire, Iron & Brass Works Co.
Hepburn & Disher, Ltd.

Imperial Bank of Canada

International Varnish Co., Ltd.

Italian Mosaic and Marble Co. of Canada

Johnson Temperature Regulating Co. of Canada

Kaustine Company Ltd.

Laidlaw, R., Lumber Co.
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Leonard, E. & Sons, Ltd.

Merriam, G. & C. Co.

Montgomery Faultless Hose Reel Co.
Mott Co., Ltd.

Moyer, E. N. Co., Ltd.

Moyer, E. N. Co., Ltd.

National Equipment Co., Ltd.
National Equipment Co., Ltd.

North American Contracting & Manufacturing Co.

Pathescope of Canada, Ltd.
Pathescope of Canada, Ltd.
Pedlar People, Limited
Perry Pictures Company
Porcelain Products, Limited
Porcelain Products, Limited
Port Credit Brick Co., Ltd.

Roberton-Olsen, Limited

Schultz Brothers Co., Ltd.

Scythes & Company, Ltd.

Sheldon, E. H. & Company
Spalding, A. G. & Bros.

Spencer Heater Co. of Canada, Ltd.
Springer Lock Mfg. Co.

Steel and Radiation, Ltd.

Stone & Wellington

Sturtevant, B. F. Company of Canada, Ltd.

Sun Brick & Tile Co., Ltd.

Taylor-Forbes Company, Limited
Taylor-Forbes Company, Limited
Toronto Plate Glass Importing Co., Ltd.
Trussed Concrete Steel Company
Tuttle & Bailey Mfg. Co., Ltd.
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United Electric Co.

Von Duprin (Springer Lock Mfg. Co.)

Waterman-Waterbury Mfg. Co., Ltd.
Waterman-Waterbury Mfg. Co., Ltd.
Welch, W. M., Mfg. Co.

William Peace Co, Ltd.

Wilson, The J. G. Corporation

N
(o8]
]

100



MOYER’S CHAIR DESK

PATENTED IN U. 5. AND CANADA

World’s Best

Endorsed
by
Seating Experts
and Educators

Made to fit all pupils and
not pupils to fit the desks

The following are same of the advaptages of
aur Dheah

d [k adiurt harizantally
I b arparately,

arly, and eac

Zad Bath Back Hesis adivei. and  rach
separately,

Yed. The Top har six Adja el

4th. Both Chait and Dk may be reversed on

the Base

Sih, By backipg 2nd ending four or mare
plete Table will be formed.

pih, Dy backing 4be Dieske against the Walls

d reversing the Chairs the Floar is eleared
dor group exere ses, socfal work, deill exer-
cines; £ie

Tk, Tiw backing the Chairs againet the Walls
sgils Face the I":'luul the Auditorinem

s given on the floar
Bth, Our Chair Desks shide qasily on the
Floor and without injuring the finest curper

ard may be grouped at plessure.

k. Aisles may be nartawed or widened in 2
fow mamsnta

Listh \LL\.-- Chair Desks may be converted
inta solid hench rowa.

tith, Dur Desks accommniodate themaelves 10

2l and every need and may be auickly
\eranged Eoe community sees for any and all
PuEposEs,
12¢h, Thex may alss be comverted into
Twentyvawo Adjustments Dirawing Table

E. N. Moyer Company, Limited

Head Office: TORONTO, ONT.
Branches: Edmonton, Alta. Winnipeg, Man.

See Page 43, Par. 21; Page 52, Par. 44; Page 206, Par. 159




E. N. Moyer Company, Limited

TORONTO WINNIPEG EDMONTON

We

Supply
Everything
For

Every
School

MOYER'S NEW EMPIRE SCHOOL DESK

ALL BIZES AND PATTERNS

MOYER'S HYLOPLATE
BLACKBOARD

MOYER'S
JACKETED FURNACE

See Page 43, Par. 21; Page 52, Par. 44; Page 206, Par. 159




“Welch”
Scientific Apparatus

The Best for Your Laboratories

() attain the fighest possibie standarvd ol
rerirfee 15 the purpoe which demsnater all
other comsiderations in the designing and
burfding of Welek Labaratery A ppardtis
and Supplres, |

Welch gueatdiny is capidly becoming a standard among
Schonls and Colleges in the United States aod Camnda,
Char staff of experts 1s at your disposal.

gt Submit to us the problems confronting vou in the equipment
of vour Science Laboratories. Our Serviee Department, con-
sisting of men taken froom educational, technical and enpineering
|.|I.':I.I?\ \\i” I||L' '_:l;l'i! Ty Serve Vol fiesl |“|1'|' m l]ll' lr.‘L'(:II1l'I1L'IIl:|||Iil|I1
and sefection of Apparatus, but in the mstallation and operation
of the same.

q’f ‘l,'\"q_' Are as ;L||\'i||l|:~' o see Loy it that t]ll.' |,.1hu'r;1tnn _‘.|1]'|;1r.‘llll:'.

which we furnish vou, serves vou satishactorily, as we are 1o

gt vour arder in the first place.

Write for the Catalog covering the Apparatus in
which vou are most interested.

W. M. Welch Scientitic Company
MANUFACTURERS, IMPORTERS ANDY EXPORTERS =8
1516 Orleans Street, Chicago, [11., U.S.A.

E. N. Moyver Company

Limited
Toronin Winnipeg Edmanton

Exclustve Ganadian _Agents

See Page 200, Par. 144




Schoolhouse Doors

When ordering specify

Sanitary Slab
Pattern Doors

as illustrated.

They are free from mould-
ing or panels, and are built
up ol scasoned materials
with a veneer to match the
finish of the room.

SIO\V'BU fﬂiﬂg
Sound-Proof

Sanitary

Prices and further particulars
gladly furmshed on request.

Lumber and Interior Finish

of all Kinds

R. Laidlaw Lumber Co.

Limited
65 Ynnge Streel

Toronto

See Page 62, Par. 66; Page 63, Par. 72




The Primary Factor in the

School-heating Problem

What Make — What Type of Boiler
Should Be Used?

The name *“Leonard” stands for a gf}nd deal
among the users of Engint‘s and Boilers in Canada.

When Trustees Remember This when they know
that we manufacture a line of boilers specially adapted
for low-pressure School-heating and that we are always
5_;|a.d to make suggestions rﬁgarding any new installations,
there will surely be no hesitancy in at least getting in
touch with us.

We will be gjad to supp]}' catalogues and any further
information as to dimensions, heating capacity, space,

wcighl, cle,

E. LEONARD & SONS

LIMITED
Head Office and Works:
LONDON - ONTARIO

Branches: 1790 5t James S, Montreal, Que. 62 Water S, 51, John, N.B,

Agents: Vancouver Machinery Degot, Limited, Yancouver, B C.

Geo, Stewart, 5 Lineham Block, Caigary, Alta.
Wm. W, Hicks, 367 Banning 51.. Winnipeg, Man.
E. ). Fhilip & Soms. 103 Hamilton Trust Bldg., Torento, Ont.
Thos. A, Pippy, Waldegrave St., St. Johns, Nfld.

See Page 213, Par. 175-176-177




“Be sure and have your new school -equipped with this Trough”

To Keep the Brushes Clean

The Reid Self-Cleaning
Metal Blackboard
Brush Troughs

as fllustrated, mstantly clean the Brushes
cvery time they are used,

Can be applied to old troughs as well as
i new schools.  Is made in 6 and 4-foot
lengths and coupled together to make
any length of trough,

‘This is
UP TO DATE . :
Convenent, eastly  cleaned=—can be re-
mowved and emiptied in a moment,

An all-metal trough finished in chocolate
bromze, copper or oxidieed copper of  paimnted any color desired.

Modern, sanitary, promotes cleanliness. A sample will be sent gratis on request

MANIFAETUREED &Y

North American Contracting and
Manufacturing Co.

63 ESPLANADE ST. E. - - TORONTO

Phone North 5263

See Page 54, Par. 50




THE WATERBURY
Heating and Ventilating System

A complete Heating and Ventilating Svstem for Schools without Basements.  Can
he mstalled inoany building at any time without making any repairs. Heats the moom
evenly, provides warm floors, supplies fresh, moist ar, exhausts the foul air.

Write for Catalogues and Prices

The Waterman-Waterbury Mfg. Co. Ltd.

REGINA, SASK.

See Page 206, Par. 159




THE WATERBURY
Sanitary Bubbling Fountain

A completely successtul portable bubhling Fountain for use where water pressure is
not available. Your health byws forbid the use of the common deinking cup in public
places.  The Waterbury Fountam meets the reguirements of the law and prevents
the spread of disease,

Write for Descriptive Catalogues and Prices

The Waterman-Waterbury Mfg. Co. Ltd.

REGINA, SASK.

See Page 84, Par. 128-129




WATER COLORS,
BONESaodSUPPLIES
for ART CLASSES,
MATHEMATICAL
INSTRUMENTS
"DREAUGHTING
BOARIS MATE-
RIALS tor MANUAL
TRAINING and TECHNICAL CLASSES.
MANUFACTURERS OF

BLULE - BLACK —BROWXN PRINT PAPERS=
BLUL PRINT FRAMES AXND MACHINES

CATALOGUES AND INFORMATION

UPON REOQUEST

ART METROPOLE

TORONTO

THIS CALGARY SCHDOLHOUSE 15 BUILT OF BISHDPRIC PRODUCTS

Warm. substantial. buildizes can cted quickly. easily a1 arcat saving of material and labor, when
sd,  Comes re: lx 1-::| mul [u Muddnlw \l de hul of sise J. S Irh 14 Flb ¢ ﬁw d, with sephalv-marti,
v ; Pine Lath e R ivuses B gt .Mum erach

VEFMAA. bl.e._-|- Fl !ul o I Fee |ﬂnﬂ. [\..!m:.d- >I-ur!u 1E. '|h F furrl ng
e cw al

-hnr cSllw “ rd blrd on interior wally,

<qil 3 - LS
hrakler ind aame af d.,:,r in your iewn,

Bishopric Wall Board Co., Limited, Ottawa, Ont.




You want your School clean of course

For the sake of the Health and Efficiency
of Children and Teachers

N The TUEC

L i
Csmnid " DIRECTIONS -
] AV i | /OIL HERE
TUECMOTOR !i_; ~ THICEAYEAR Statlonary
flas : _-..'—....- —
e~=—=  CLEANER
b Has over and over again
POWERFUL 4] THE l } i " { -
eNn CNosen 1N preferenc
[ENJE{TNUUL ~TUECSCREEN ween chose [I( erence
a to other machines alter
close nvestigation. Here
e : . +ne  are a few words of com-
RENOVAGLE . R -iEEiﬁjiTL"ﬂ ment h} prominent school
=y authorities — all Tuec users:

“1 believe air t:|l.'a|:i||g 15
the anly  method  suttable
far echool rooms.”

* The LJIrJ] |t moof dust was & st rious one with us but this svstem
of cleaming has overcome )
* Qur ]llliii.iillgl is far cleaner than ot could be made with brooms or
foor brushes, It cleans the chalk woughs perteetly ™
“ It has not cost us one cent in repairs,”
" The Tuee did the best work ol any machine seen.”
“We have four or byve difterent types of machines but in my judg-
ment the Tuee is the best we have”

-I [ ]]" —]_L ]_. ]': ”1':{6[”{ {] mn IF'IE TNEE W (_ {T]irdl T t‘{i]lll[ tli S( h()()l
in Toronto, and in various other Ontario schools. [t will
keep your school clean at a minimum of upkeep.

Let us send you further particulars and figure on
the cost of installation

THE UNITED ELECTRIC CO.

TORONTO - ONTARIO




Taylor-Forbes 75iotdns Heating
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“Sovereign' Wall Radiators

Built into any combination of stvles and sizes.  Made up of
6, 9and 12 feet sections.

“Sovereign” Floor
Radiators

Made in plain and orna-
mental designs and in com-
plete  size variety.  Every
radiator is hvdraulicly tested
to an  extreme  maximum
pressure belore leaving the

fa ctory.

Taylor-Forbes - Guelph

Catalogues and full information supplied on reguest
TORONTO OFFICE

1088 King St. West Phone Parkdale 2711

See Page 213, Par. 174-175-176-177




Taylor-Forbes 15040 Heating

Smokeless Firebox Boilers--—-Down Draft

Comnplv wielt regu remmenats of Anteanoke Bl
Suppiied e sizes oo carry troin LI o ZHO00F square feer ol radistion onoeither
Water or Seeam ar can be bl in ineres

Fear oy rescpeiaren e

Canadian Square Sectional
Boiler

“For Witer or Steam "

A -:'I|i| <Nt |||,'.||_||| [ AR |5c||||_'| |1|||:| |' 2'\'
: e ; L2

staew =0 supplied 0 bateeries, T he con-

striction 15 such that additionad sectaonis nim

P cwdded to dnerease capacity atoanv thne,

‘. Guelph
Taylor-Forbes ;757 Guelp
Catalogues and full information supplied on reguest,

TOHRONTO OFFICE

1088 King St. West Phone Parkdale 2711

See Page 213, Par. 174-175-176-177




Your proteclion is
1the Beaver irade-
mark on the back
af every alah,

The Only Blackboard

“MADE-IN-CANADA”

Beaver Blackboard and Beaver Greemboard are the only black-
boards produced and manufactured entirely in Canada. They are
manufactured in the plants of The Beaver Company, Limited, at
Ottawa where Beaver Board — the better wall and ceiling
material--is made from the ground fibres of spruce trees brought
from Northern Ontario.

School Officials give these manufactured boards first consideration
because of their reasonable first cost, easy installation, smooth
writing surface, uniformity and durability, (Read page 52.)

The Beaver Boards come in two colors, black and a” restful shade
of green. We recommend green because it relieves eye strain
and brightens the schoolroom but there is no difference in their
long-wearing qualities and the color decision is entirely a matter
of your own judgment.

Let us have your name and address and we will mail you samples
of both Boards together with a brief booklet "Why You Should
Interest Yourself in Blackboards,” which you will find both
interesting and valuable,

THE BEAVER COMPANY, Limited
Wall Street, Beaverdale, Ottawa

Plants at Otlowa and Thorold, Ontario
Distributors in Principal Cities Dealers Everywhere

See Page 52, Par. 44



Build comfort, quiet
and safety into
the School=

Three prime requisites of any
school, large or small, are comfort,
Tohins-Manvitle Kevsione Hule tnsutasr, gujet and safety.  Johns-NManville

Products for school building needs insure the follilling ol

these r'L'qll.'trclnL'llt:\.
Johns-Manville Kevstone Hair Insulator

A foor and wall insulation that keeps the school wanmer \_\;IHL'!_. conler in
surminer and quiet all the vear.  The saving vou make in coal bills with such an
insulation during the hrst winter often muore than pays for the marerial and cost
of installation.

Johns-Manville Asbestos Roofing

For flatronfed schools, Johne-Manville Built-up Ashestos Rooaling insures the
gainst roof-communicated hre, and on a cost-per-year basis is the cheapest
that can be selected, for it is unaffected by even extreme weather con
amd pever reguires palnting or I'{'|1\l;l"i For schools with slopimg roots
Johns-Manville Colorblende Ashestos Shingles perform the same Tunctions and
_'_|{|| ',_'.'<',|,L"!1. o 1!|1' hu,|1|11 ol ]]|c_- ».u]lr)ll' HES '\\l_‘l'..

schonl

Johns-Manville
Fire Extinguisher
‘J.hu ,|||!'|I|--\-!.J‘-|‘| |||:_' .";LII;LQ':-u.H Fire ]':\l;ll{_'_lll-a]ll'l' 1= |I:I*-I:I-

ance, Protection and Sccurity all in one. Lo operate, you

simply turn the bottom up. Johos-Manville PN

Hand Estinguishers should also be avalable m

every school even though provided with larger
extinguishers because they can he =0 easily
Bandled by wornen amd children,

Write tor Booklets.

CANADIAN JOHNS - MANVILLE CO.,

Limited

TORONTO
MONTREAL WINNIPEG
VANCOUVER

See Page 56, Par. 53; Page 60, Par 64



CLUFF BROTHERS

79-87 Church Street, Toronto

Manufacturers and Dealers in

FINE GRADE SANITARY
PLUMBING APPLIANCES

For All Purposes

Cluff's Plate C-6025
Solid Porcelain School Urinal

We particularly special-
iz o School Buildings
il“l.l TIH.' numerous jn'
stallations in schools
throughout Canada s
sufficient evidence  of
the satisfaction derived

therelrom,

H mterested, send for
vur Catalopue ol
|'5l|1||'|n|1',_' Fixtures
showing in detail the
linest amd most sanitary
material produced, We
are prepared to supply
Fivtures for School,
Haspital, Public Build-
;'I]J_Eh ;1l|(| lil'!\';(ll_‘[]ucs.
guarantecing  satisfact
ton in every particular.

See opposite page.

See Page 79, Par. 114




CLUFF BROTHERS

79-87 Church Street, Toronto

Cluff's Plate C-1004

The above s a sample of sanitary hxtore required  tor
school work.  We handle o large number of such combina-
tions and are prepared to meer all requircments,

Before deciding on fixtures for that new Dbuilding, write us
for sugrestions, as we are at all times willing o give assistance
i” l'lrl.'l".tri]!}_: I“]:i”\ ;i“l] .‘rl'll't'ilii.'iltlll]”".

See Page 79, Par. 114




Here Are

Your School Floors

Imperial Flooring

Base andFloo e
one continuous s ) 17 T

piece. "r&“' c'l

It's - // It's
Absolutely P Thoroughly
Sanitary Fire-proof

IMPERIAL FLOORING 5 laid, as shown
in the engraving, just hke plaster, over wood,
concrete, or practically any base.

I?II.:L'LII_'IHL' {}l‘ i[h ’il"'l!llf- L'{\IIII][I‘,u"ILiU'I] l1 ]I}!'\: d
pleasing feeling under foot—the kiddies like it.

There is no possibility of slivers as with wood,
no tiring qualities orshipperiness as with concrete,
For the Floors of

Corridors, Playrooms, Gymnasiums
and for Pavements

Anchor Rock Asphalt Mastic

is ideal

It is Silent -Elastic— Sanitary — Waterproot — Not - Slippery
Let us lell you more ahout either or both of these floors

Applied by

Carmichael Waterproofing Co.
Limited
TORONTO - ONTARIO

See Page 37, Par. 12; Page 62, Par. 70; Page 63, Par. 71




SCHOOL LABORATORY FURNITURE

Perfection Work Bench

Its perfection i AP PAT-
ance, cotvemence and dura-
bility has been attained b
vears ol expenence and care-
fud studdy of schinsl comditions,

No. 11 Domestic Science Table

More of these tables huve
been sold i Canada and the
United States than any uther
three stvles or makes come-
hined, because in this table
we have imcorporated all the
pood  features and elimmated
the objectionable featires of
ather kinds.

Chemistry Table No. 2

A laboratory  table espec-
ally designed for Preparatory
Schools and High Schools.
It 15 adapted to the require-
ments amd meets  the par-
ticular needs of such schools,

E. H. Sheldon & Co. have sp:‘ci;ili?_ud m the |m]l|l|L‘IiHr1 af  Tudustrial I--il"ll’:ltt'-r_!'
Furniture simee 189, and are now the largest exclusive manufacturers of such equip-
ment in the world.

Send for Catalogues of Furniture for Manual Training, Domestic Science, Sewing,
Drawing, Chemistry, Physics, Biology. Agriculture

E. H. Sheldon & Company

General Office and Factory : MUSKEGON, MICH.

See Page 71, Par. 99; Page 72, Par. 100




SHADE TREES, EVERGREENS, AND SHRUBS

For Schools and Public Buildings

Write us for free suggesticns, when planning for Landscape Decorations,
for Schools, and cther Public Buildings, Parks. Cemeteries, etc.

STONE & WELLINGTON

NURSERYMEN . TORONTO

See Page 200, Par. 137

Drafts Are Dangerous
The Peace Metal Weather Strip

keeps them out of school rooms as well as homes.
The engravings show the methods of installation and operation.

The windows are fitted loosely emough
that they waill slide with perfest case. am
wat be sraled agsinet the strangest winds,

If the sash should swell. it camnot hind
on the ateip. and if it should shrisk. ir
campot rattle, mor make any apening ta
permit of wind hlawing +hrough

The Meral Weather Strigis fitted into
the channcl in whick the sask slides. The
sarh ie growved or slotred ta recerve the
STRIP. making s perfest guide for the
winh 10 olide canly.

LET US GIVE YOU FURTHER INFORMATION

WILLIAM PEACE CO., LIMITED
Bank of Hamilton Building
HAMILTON, ONT.




he |PerryJlictures

THE GLEANERS Wi
The Perry Pictures in this. size, on paper 5% x 8: cost onby

TWO CENTS EACH

for 15 or more . $2.00 pei huttdred, Assorted, as desired, Postpaird, 2,250 subjects from
which 1o choose,

REPRODUCTIONS OF THE WORLIYS GREAT PAINTINGS

Alao Historival amd Geopraphival Subhiects, Parteaits of Famous Men, Scemery, Architectare, ¢,
Srmaller, One Cent Size, 3 5 33 For 30 or more.
Larger Ten Cent Size, 10 x 12, For 3 or more.

Birds, Animals, Flowers, Fruits and Minerals in Natural Colors.
Twa Cenms each [or 15 ar more. Size 7 x 9

Large Pictures for Framing. 5025 for one: 3100 cach for two oy more. Size 12 x 38,
including the white marg Every Schoolroom & ave heautilul pictures.

CATALOGUE. A beauttin] Cutalogee of LH00 miniature illustrations asd owo pictares
bora dime, Iy L“'H'"" o b in o every sehoslroom and o every home,

The Perry Pictures Company, Box M.5., Malden, Mass,

The girls and boys in every schuol in Ca a supht to know some of the
world's most lamous pictures,  The cost is trifing | the results are immeasurable.




GO e e

| Meadows Metal Lockers

“I wonder if anyone has been through my coat” is
the thought that runs through the minds of school boys
and girls. The danger lest some other pupil has
pilfered the rosy apple or pocket money is constantly
before them.

When each pupil has his clothing and effects securely
locked in a strong steel locker, he knows they are safe
and he will concentrate on his work.

We have installed steel lockers in the following Schools :

Bishop Strachan’s School
Upper Canada College
St. Andrew's College
Montreal West High School
Trinity College School

and many others,

Your enquiry will have our concentrated attention,

THE GEO. B.MEADOWS
i TORONTO WIRE. IRON & BRASS WORKS cO
TORONTO ———___ CANADA

See Page 58, Par. 59.



HH“HEﬁ#ff#
For Every Purpose C

For Every Surface //\
USE PRODUCTS

Whether it 15 a Schoolhouse or a Home,  Qutside or [nside, which yau
desire to fimsh, there s an ELASTICA Paint and Varnish produet,
f.‘spu'-.l:'l.‘l.u_'.' mace for that purpose. E\':‘:’_\' ELASTICA pl'rat]l:l'.'l 15

guai'm:lt'rd Loy t_;i\'a‘ the hest [_:un.i.»ibh' service when used lor the purpoie

{or which it 1= intended,
. EEE‘;ICE Prepared House Paint - For exterior and interior of build-
ings.  Gives greater protection and looks better than others.
EL;!:T]EE Floor Enamel —The hard drying enamel for inside floors,
ELA{'TCE Porch H-rm’ F.lmrm-i For all outside floars.
EL-":T]CE Concrete Finish - For all cement and conerete surlaces,

Eﬂﬂ‘_ﬂcj S]ﬁl]ult‘ Stain -~ The Stain that prevents dry rot in .w'|lim_';|v_~',
fence posts, ete,

EL":—EEE Floor Fimsh - The one perlect floor finish,

EL’_@’E@. No. 1. The High Quality Varnish for all exterior work.
EI:"EE’CE No. 2. The High Quality Varnish tor all mterior work-
ELAFER Flattine Wall Finish - The ideal Finish for all interior walls.
SA TINETTE enamel—The immaculate White Enamel, It has

no equal.

INTERNATIONAL Bamn Red '|'h{‘ th’ight red oxide [minl

for barns, etc.

ELEE_IEE Metal Paint—For all metal and structural sron work.

‘\Yﬁ!ritf.' and tf'll us }'['I”r Einiﬂhing ['.lrﬂh]t:”].‘i- Eind W V\i“. L"-.‘ \-':‘I'y 5||i1d o
advise you the proper finish to use and any other information you require,

IINTERNATIONAL ARNISH (. s

HALIFAX TORONTO HONTREAL VANCOUVER WINNIPEG

See Page 55, Par. 52




The Kelsey Warm Air Generator
For Schooclhouses

THE KELSEY WARM
AlR GENERATOR
HAS THREE TIMES
AS MUCH SQUARE
FEET OF RADIATING
SURFACE ANDTHREE
TIMES AS MUCH
WARM AIR CAPAC-
ITY A5 ANY OTHER
HEATING DEVICE
WITH ANY GIVEN
S51ZE OF FIREPOT,

gl

WARMIAIRTG E|,i_J EHEI‘-_

THE KELSEY WARM
AIR GENERATOR
CONSEQUENTLY
WARMS A GREATER
AREA. A COOL
SMOEKE PIPE I35
EVIDENCE 0©OF ITS
ECONOMY. THESE
FACTS ARE BASED
ON FRACTICE, NOT
THEORY, SEND IN
YOUR ENQUIRIES.

FRESH AIR: FPupils in elementary grades
gathered in a class room require thirty cubic
feet of air per minute or eighteen hundred
cubic feet per hour. The Kelsey is the only
warm air Furnace that can furnish this quantity
of air.

In wventilating your schoolhouse a
Kelsey Warm Air Generator will be found
to be economical, efficient, and durable. The
services of this office are at your disposal.

Write us for catalogue

Canada Foundries & Forgings, Limited

“JAMES SMART PLANT"
Brockville, Ont.

See Page 206, Par. 159




Frid Construction Company
Limited

ENGINEERS and
CONTRACTORS

Officer: Hamilton and Toronto

NEW MEMORIAL SCHOOH N OOURSE (0F ERECTION
AT HAMILTON

We are specially equipped to ereet school Build-
ings anvwhere in Ontario and are prepared to give
estimates on the different classes ol construction.

Frid Construction Company
Limited

Hamilton, Ontario




Schools—a “Responsibility

UNG lives should not be endangered

by having school houses built of combus-
tible materials, when these buildings may be
erected of fireproof construction at practically
no extra cost. Nor should a false sense of
economy compel a disregard for durabiliry.
Your school should be safeguarded equally

from time, weather and fire.

Truscon Building Products are the solution to your
problem. Not only do they cover a wide and diverse
range of l‘:uﬂding activities, but they have world-
wide distribution as well.

W hat has been done in these schools, pictured here,
you can do- easily. As a school trustee you are
naturally anxious to make your schools safe for the
children. If you will write us we will tell you how.

INDEX TO SCHOOLS

Cobanrp |

Ay Cobwargr, (lutari
of ;. Fidfmantan, Alberta

Aro

ey 's‘ Clnfgria

Ffe i

Trussed Concrete Steel Company
of Canada, Lienated Walkerville, Ontario
Mantreal Taeoine Woinnipg Calgiry Vancouves

Woarelouses ar Tin

e, Calgary and Winnapeg

dhitrituring Agesti Eieaeberr

See Page 82, Par. 121



You are Gambling with Health !

Unless vou are providing a full measure of protection for the prospective

occupants of that new educational structure vou are now designing.

The proper ventilation of schorthouses is the pro-

found dutv of every designing architect in this
country, that the health and resultant mentality

of the pupils may be safeguarded and promoted

Al ultivane W hiel—Design Vo, 3

Sturlevant

Heating-Ventilating-Air Washing Systems

Fur more than halfl a century the name of Sturtevant

has been o |1||||1||.'.|||L-:'\.| leader o the binlding of gquality,
reliable, efficient, atrmoving apparatus. T hese long vears

of fruitful experience are now at vour service,  Cur
corps of specially trained engineers are ready to co-oper-
ite with vou on vour next structure, For health’s sake

consult us.

See Arvticle on Heoting and Ventilading, pp. 201, 212

B. F. STURTEVANT COMPANY

OF CANADA, LIMITED

GEMERAL OFFICES and FACTORY : GALT, ONT.
SALES OQOFFICES: MONTREAL and TORONTO

See Page 211, Par. 167; Page 212, Par. 168, 169




“_and they got oneinEnterprise”
A Little Story of Possibilities

The Scheo! Trustees ot Enterprise were energetic, modern, and believed there was
nothing 100 good tor their children.  81ill, when the suggestion to get a Motion
Picture machine was lirst breached by Trustee Willing there were wvarious objec-
tions made such as "It is too expensive,”’ “It would need a cabinet and a special
operator,” “We conldn™ get Blms of the cight kind for it.”' Tom Willing let the
matier |

e eany ot a few weeks but one day, alter some little correspendence with
wlacturers, he had occasion 1o go to the city and while there dropped in and had
a talk with the Pathescope people, He found that every abjection that had been
ratsed could be snswered, amd best of all, that the machine, uwalike any other piece
of school equipment, could Ye made jo pay for itsell. MNatusally Tom gat enthusiasiic,
some of this enthusiasm was spon communicated to the other  tr ustees—and :hey
got one in Enterprise.

the mi

Our Motion Picture
Machines

Are absolutely safe—iree from fire
hazard, hence need no special arrange-
ments nor cumbersome cabinet.

Use non-inflammable film,

Need no expert operator. Can be run by
an intelligent teacher or pupil.

Will pay [or themselvesina short time.

See the suggestions for the uses of the
machine in the articke in the letier-
press section of this publication en-
rithed "The Motion Picture in the
School.” It pives some idea as 10
Victor Safety Cinema for the filims available,

Pathescope Film

Make Your School a Real Community Centre
The Pathescope will be a Large Factor

Letl us send yvou Catalogues and

further information

Pathescope of Canada, Limited
156 King Street West
Toronto

See Page 204, Par. 156




“That Lantern has wrought a
Miracle in our Scheol”

said a wide-awake principal the other day.
" Besides using it for teaching various sub-
jects, we use it for illustrating songs,
inspiring patriotism, instilling a love for good
pictures, and in a dozen different ways.”

In these days of ‘“Learning by Seeing,’”’
and when slides are available covering
almost every conceivable subject, a lantern
15 a koon in even a small. rural school.

FHE PERFECT
PROSECTOR

THE VICTOR

Take a hint from the Sunday Schools the
successful ones almost invariably use Lanterns.
When you decidz on a Lantern, examine THE

VICTOR. T1tis

SIMPLE, TROUBLE-PROOF, PROJECTS PERFECTLY,

IS STRONG ENOUGH TO BE USED IN DAYLIGHT,

HAS ACETYLENE ATTACHMENT TO BE USED
WHERE ELECTRICITY IS NOT AVAILABLE

See article ** The Stereopticon in the School,' on page

We will gladly send you Catalogues and Prices
PATHESCOPE OF CANADA, LTD.
156 King Street West - Toronto

See Page 203, Par. 154




The Right Finish
For School Interiors

PEDLAR'S I CEILINGS

AND WALLS

Sanitary
Fireproof
Beautiful

and
Practically
Everlasting

School  Trustees who
aelect Pedlar's "I'll'!'-
fecr”™  Mletal Cetlings
and Walls therehy as-
ure the aoreatest satis-
Factmm .|1:-|! UMY,

An Enetallation of Pedlacs Meral Ce
Ontarie Collewiate In

g and Walls in 2n

Satisfaction comes from the fact that this finish gives a
1'L'11]|_‘.' handsome Appeiarance which is at the same time
perfectly sanitary and fireproof.

Economy is assured because Pedlar’s Metal Cetlings and
Walls cannot warp, crack or fall away, thus eliminating all
need of Ireguent lLil.Ill.\_ In most cases Pedlar's (.Llilll,i_{.\
and Walls will easily outlast the building.

In all parts of Canada this finish has been selected for
schools, churches, stores and houses, and time has given
L'HI:'EL[!]L.‘IL' ill:-!lll\.'élliﬂﬂ to the selection,

They are made in a very large range of artistic patterns and
period designs,
Write us for Ceiling Catalog

The Pedlar People Limited

(Established 1561)
EXECUTIVE OFFICES AND FACTORIES: OSHAWA, ONT.
Branches : Montreal Ottawa Toronto  London  Winnipeg Vancouover
Manufacturers of Shect Metal Buildings Products, Including such well-known fire-

proofing materinls as Expanded Metal Lath, Rib Fubric, Ferro-Dovetail Plates, also
Metal Shingles snd Sidings, Metal CQulverts, ele.




SAFETY

IN YOUR ELECTRIC WIRING SHOULD EE

Your First Consideration

TO ELIMINATE ALL

Fire and LLife Hazards

INSIST ON ALL WIRING BEING ENCASED IN

“Galvaduct” Conduit

THE HIGHEST QUALITY CONDUIT OBTAINAELE
BUT NOHIGHER IN COST THAN INFERIOR ERANDS

MADE IN CANADA
BY CANADIAN WORKMEN

CONDUITS COMPANY
LIMITED.

TORONTO CANADA




SCHOOL TELEPHONES

Made in Canada

The principal’s telephone [ 7 g
15 known as the Master
Station, and consists ol g
standand  desk  telephone
connected to o scparate
nging board by 4 green
silh covered cond. The
rimging: board  has pash
buttons et in the face for
ritgging purposes. Opposite
to cach push button is o
name plate, which desiz-

pates the romn that par-

lil.'ll.!il? |'|I|.|"|IIII \'\]” _'l'i|L|1.
Class Roomw Telephone

The class room telephones are well made and beautdully finished o dark eak,  They
are just the npht seee for school rooms, 1o the tace of  each telephone = set a push
button which is used for rmging the principal’s telephene,  They are the best schoal
telephones i exstence, and will last as long as the schonlhouse,  We have these wpes

- Toronto s¢hools

SIGNAL BELLS

Every school needs one or maore sirnal hells tor calling o ||;-;||1i-.-.ir|'_;
classes, or for the announcing of recess. They are also used for
|.:l|';. \\.‘.' hll.'\-\' [Ii‘."‘L' H\.'Iif.Jl:BI I“'”.:‘ i” |.I“‘_'I'|'

rnging  lire akirm
fimished steel for mswle wee, and i rupged weatherproot types for
the vutside. YWe can furmish them mnoall sies and for any voltage.

OUR RURAL TELEPHONES

are eiving <atiafactory service all over Canada and are famous for

the sunpheity of their onging and wdking features. They are
bt teos last, are Goely hmshed amd are withoat dooabe the best rural
telephones i owse m this or any other cowntrey,

WRITE FOR CATALOGUE

Canadian Independent Telephone Co.

Limited

263 Adelaide Street West, Toronto, Ont.

See Page 204, Par. 155




PAINT

Scientifi-.: painting mul\'eS
C]assrnumx have an ;LrtistiC
Healthy atmosphere whicH
Opcratc—:s on the mind tO
Ohtuin close attention tO
Lcss{)m by the pupils and u'ilL

Securc effliciency of the tl:ElCht:I‘S
WITH

Paints, Varnishes, Enamels

Made in Canada by

DOMINION PAINT WORKS

LIMITED

QAINT
WALKERVILLE, ONT. S %
= &
Flease write for informution ta offices at: [#] ér‘“
MONTREAL, TORONTO, WALKERVILLE WINNIPEG %i?‘\'l_“-lrf‘p
SYDNEY, VANCOUVER TRADE "i
MAHK 4

See Page 55, Par. 52




T

WHALE-BONE-ITE
14 POINTS

— lmpervious
—Acid Prood
Elimimates (dors

Lrine Does Not Staim Tt

Fasy to Clean
~Can be Made Aseptic when
Cleaned with ]]I|||lu| Alcolol Comcealed Hinges—Patented
O Handsome Appearance —Lite Long Durahality
No Joints —Universally used in Hotels—
Ohe Composite Piece Haspitals—Schoonls—Factories
—Thick Covering of Whale-Bone-lre Natwomal and State Builldings

SPECIFY -Thus Satisfy Clients
Sold by all Plumbing Houses

SUFFLIED BY

Porcelain Products Limited

Sanitary School Fixtures
34 ADELAIDE STREET W. TORONTO

Fire Protection for Schools

Ventilation and Heating Systems.

Roberton Patent Lock Weather Strip---simple, durable and economical.
Sheet Metal for Sk)fligl'lts. Cnrnir_es. etc.

Felt and Gravel, Roofing.

Underwriters” Fire Doors —Passed b}f the Board of Fire Underwriters.
Kalamein Doors—Economical fire protection for Stairways, Halls, ete.
Steel Doors---for fire protection, appearance and hnish.

We are Specialistt in the manufacture of the above
products and employ expert labour on the installations.

ROBERTON-OLSEN, Limited

TORONTO

See Page 82, Par. 121; Page 205, Par. 157




IMPERIAL SCHOOL TOILETS

THE SANITARY STALL FOR MODERN SCHOOLS
Chur High-Grade Plumbing Fixtures are installed in the following buildings:

Imperial Oil Building .. .Toronta Wew King Edward Hotel, . . .......... Toronto
Hydre-Electric Power Cnmmusmn Blﬁ .Toronta Technical School......oocvviives e, Hamilton
Robert Sampl-o:u Mail Order Bull:llllﬂ' Tmontu Memorial School. . Bae maaa Hamilton
Ross Memorial Honp{ul ............ Mnnt"ui St Jdl:Fh Hulpllal - ~Ham:lton
Administration Building looovaiiiaaas Toronta New Dominion Parll:m:nt Bmldmgu Ottawa
Dominign Custems Buadlding «o oo oo ool . Ottawa Dominion Government Office Enllﬂ.mgl Ottawa

Porcelain Products Limited
34 Adelaide St. West, Toronto

Sanitary School Fixtures Write for Catalogue




See Page 81, Par. 120



Transcriber's Notes

The text is as in the original, except where minor typographic errors have been corrected.

The advertisements at the beginning and end of the book have been reproduced as images in
the graphical formats in order to preserve the original typography and graphics. No effort has
been made in the text version to reproduce the design of these pages, and the sole aim has been to
present the text.

Better appreciation of the detailed architectural drawings may require a large format display.
In the HTML version, a larger version of many of the images may be viewed by clicking on the
image. Unfortunately the resolution of many of the original architectural drawings has been
reduced first by reduction to be printed on the book page and then by the scanning of that page to
create the images offered here. It has been necessary to compromise between removing the
background colour and maintaining detail in the drawings.

[The end of Modern Schoolhouses: With Plans and Illustrations of the Newest in Schoolhouse
Architecture by W. W. (Walter William) La Chance]
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