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Window Shades

To Archstects and to those who are Building
We make correctly from Architect’s plans or measures
submitted

WINDOW BLINDS

of all materials, including
Scotch Holland and Opaque Cloths

We supply nothing but the best of
cloth and rollers and are expert Window
Shade men.

Window Shades for the Home, Office,
Warehouse, Public Building or In-
stitution.

Send us list of sizes for quotation

WM. BARTLETT & SON

384 Spadina Ave.,

Phone Coll. 5359 TORONTO

e USE

Corinthian Stone

FOR YOUR BUILDINGS
BEST AND CHEAPEST

Over 4,000 lbs. Test for
Crushing Strength per
square inch.

EVERY INCH THE SAME

THE CORINTHIAN STONE GO.

OFRICE AND WORKS
Guelph

G.T.R. Junction - =

Why Monarch Metal
Weather Strips are the
Best on the Market.

BECAUSE

Metal slides in metal, therefore no wear.

Oaly real interlocking strip in the world.

No need to take out strip to remove sash cord.

All rattling prevented on account of interlocking shape.
Rise in popularity never been equalled.

Cannot be bent, because they are tubular.

Have us call and give free quotations.

THE WATSON-SMITH CO., Ltd.
285 Howland Ave.

/(C.P.R. TRACKS)
College 2687 TORONTO, CANADA

Rice, Green & Co.

152 BAY ST. - TORONTO
MAIN 6056

Electrical Engineers & Contractors

CONTRACTORS ROR

Office Buildings, Houses,
Factories, Transmission
Lines, Motors, Under.
ground Work, Fixtures,
Etc.

SATISFACTION GUARANTEED,

St. Pancras Light |

Interlocking Frames
Instead of Cast Iron.

This allows the non-slip feature
that has been so badly needed in
sidewalks, and we guarantee our
frames watertight.

Window Prisms for stores, of-
fices and basements. A big feature
of the Prism Skylight is that it
can be walked on in case of fire.
Guaranteed water tight. These.
lights are sold exclusively, in~
Canada by

The International Supply Co.
316 LAGAUCHETIERE ST. W., MONTREAL

THE

Duckworth-Boyer

Engineering and Inspection
Company Limited
Inspecting and Consulting Engineers

Mill Shop and Field Inspection of Bridges
and Structural Work a Specialty; Tests of
Materials of Construction; also Klill Inspec-
tion of Rails and Track Supplies; Foundr,
Inspection of Steel and Iron Castings of all
classes, etc. Expert Examination and
Reports.

Europlaan Office : Robert Macgregor, Representative,

asgow.

Western Office: George Campbell, Representative,
Winnipeg, Man.

Maritime Office: H.G. Clark, New Glasgow, N.S.

Main Office and Laboratories :

171 St. James St., Montreal, Que.‘

THE QUESTION IS
“How About Glass ?”

WE CAN SUPPLY YOU WITH

PLATE
SHEET
 FANCY
LEADED
and ART GLASS

Bevelled and Plain MIRRORS
Quality the Best. Shipments Prompt

Consolidated Plate Glass Company
TORONTO
Montreal and Winnipeg

Bank, Office, Hotel

and Store Fixtures

Veneered Doors and
Hardwood Trim for
Residences. : : : : : :

ARCHITECTS’ PLANS SOLICITED

We have the most up-to-date methods of
kiln drying on the continent.

The Burton & Baldwin Mfg. Co.,

LIMITED
HAMILTON, ONTARIO

Hickey & Aubut

93-99 Dominion Stree?
Montreal

Bell Tel. Up 2760 Day Call
Bell Tel. Up 5558 Night Call

Practical Plumbers, Gas & Steam
Fitters, Bell Hanging, Slate, Metal
and Gravel Roofing, Gas and
Electric Fixtures, Hardware, Etc.
TENDERS ON APPLICATION

FIRE BRICK

Mortar Colors
Prepared Plaster
Sackett Plaster Board

GYPSUM BLOCK FIREPROOFING

LIGHT
Can be sawn through at any time. The best
material made for the purpose.
WATERPROOF COMPOUNDS
ROMAN BRICKS for Mantels, etc.

WHOLESALE OR RETAIL]

The Contractors Supply Co.
TORONTO o

SLATING, FELT and
GRAVEL ROOFING

Our facilities are such that we can
handle work at a distance with
promptness. Thirty-two successful
years’ experience bespeaks as to our
knowledge of the business. Send us
along your plans and specifications.
We will quote you a close price and
return them to you promptly.

REGGIN & SPENCE

Roofers and Sheet Metal Workers

80 ALBERT ST. - - TORONTO

Phone Main 1350

Interior Trim

Sash, Doors and Frames

BILL STUFF

Material supplied
in car load lots
at reduced figures.

F. Courtemanche
Builder and Contractor

78 Howard Park Ave., Toronto
Phone Park 805

b
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The “Berg Press” is the Highest Development in the Art of Brick
Making Machinery, se Pronounced by the U.S. Government.

Y

IMPRUVaD SURG BRICK PRESS

CORRESPONDENCE SOLICITED.
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THE BERG PRESS EXCELL

for

Shale Pressed Brick

Clay Pressed Brick
Sand-Lime Pressed Brick
Sand-Cement Presse  Brick
Fire Brick

THE BERG PRESS
Gives THRERE Distinet PRESS-
URKES.
Result is:

No Granulated Centers.

THE BERG PRESS

HAS ALL WORK ING P RTS
ABOVE CLAY LINE,

THE BERG PRESS
is fitted with "THE BERG PAT-
ENTED MOLD BOX™ the DI
LIGHT of brickmakers, and which
many others have tried to 1MI-

TATE.

All Sizes and
Shapes Can be
Made.

Molds cun be
Changed in a  RYUNG
Minutes Owing to

the SIMPLIL

MECHANICAL
CONSTRUCTION

Cut Gearing,
and  many other
steps forward in
Improve.
ments, und hyilt
of the Highest
Grade of Ma.-
terial gn d
Workmanship‘
Fully Guaran.
teed ay ¢ its
Success,

Manufacturey by

tsinventor in Tor
onto, Canada, ex
clusively.  Alse al
Cquipmentg for
Pressed Brick
Plants to make
Sand-Lime
Brick, Sand.
Cemant Brick,
Shale Bric K,
Clay Brick and
Fire Brick.

THE BERG MACHINERY MANUFACTURING (o, Limited

Office and Works: Bathurst and Niagara Sts., Toronto,

Canada
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There’s a Good Reason

for the increasing demand

SMITH MIXERS

They are built They are known
only of the from coast to
coast as

best materials,
the most rapid

and are made |
to last. P and durable
They are Concrete Mixer
consequently on the market.
Kconomical on We make them
repairs in Montreal.

Various Sizes and Styles for
Steam, Electric and Gasoline Power

The first Smith Mixer ever made was only
discarded last year after 10 years service.

Mussens Limited

CALGARY VANCOUVER
Crown Bldg. Mercantile Bldg-

MONTREAL TORONTO COBALT WINNIPEG
318 St. James St. 73 Victoria St.  Opp. Right-of way Mine  259-261 Stanley St.
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We invite the consideration of
ARCHITECTS to the fol-

lowing points relative to O

Concrete

Kahn Trussed Bars

Strength and Safety Accuracy of Placing

The Kahn Trassed Bar o is g complete un in itself,
and none of its members can be mispliaced and lert out
by carcless workmen or dislocated by the pouring of th

. =i . . RS . 3 . : . . . X y N ¢
horizontal tension members by the rigid connection ot the conerete, s s the caxe where Toose sticrups are used.
shear members, instend of by the adhesion of the con- Pvery bar is where it betongs, ot the start and all or the
time, A cearcless placing of (he conerete around the bars
. . . in the hottom of the bemn lessens the g ) .
this adhesion, and il when the steel, stretelied bevond e “”]f\“m of e

conerete and reduces the strength of loose stirrap heanes,

The shearing strains in concrete  hears, reintorecd

with Kahn Trussed Bars, are ransterred directly to the

crete.  Beams reinforced with loose stirrups depend upon

its elastic Himit, decreases in crass-cection ok Trusscd Bars are. of course, independent of such

Correct Scientifically and Fireproofness

Ld
Practlcauy Severe fires attaek and weaken conerete tooa depth of

about one ineh, destroying the  adbhesion between the

The shearing strains of conerete beams can b an- concrete and the steel Ax the  strength o of the loose
alyzed  into conpression and tension Stressesal rigin dirrup design depends upon this adhesion, xuch baild-
angles to cach other and inclined at 4i degrees with the s will be preatly weakencd by the attiack of fire, With
. . . . . . Nahn ‘Urussed Bars the diagonals extend woll up into the
dircetion of the beam.  The vigidly connected diagonuals concrele beam, and adhesion is nol necessary. Beanis
of the Kahn Trusses Bars arve inclined at 45 degrees o have actunlly been built in which the hars were entirely
talkie care of cae tension, and present o that surface o the cxposcid on the botitom side and \'\'Inl-n tested have de-
compression stresses, which grip them like i vise. Loose v,"lnlwd, their full Hl.“\“;':y”l’ A h”.lhh_np' peinforeed \.Vnh
Icahn Arussed Bars is as strong alter the are as hetfore
stirrups arce ordinarily much less officient because they as exemplilicd by (he severe fire at the Dayvion Mn(m,'
are placed vertically and made of bamd iron, presenting Car Compuany’'s fuetory, Dayton, Ohio.

a thin, narrow edge to the COMPression Siresses,

Saving in Material and Labor

fKahn CPrussed Baersosave steel,  because the shear

Shockproofness

Tests show that the adhesion between conerete and
steel i greatly weakened by repeated loading and unlyad-
ing of the concerete beanm. (See lfatigue of (‘,(l[](‘]‘(k((»"

members are formed from that portion of the flanges of by 1. b, Van ornum, MLAGS LR, Proceedings AL S, () 1
(he main bar where the whole of it is no longer required December 1H06.)  Tn structures subject 1o \‘lbml‘l: | '.( e
Lo resist bending moment. This saves the entire expise g toads, asx o in factories and bridges, it is m\xlﬂl'lll'n‘“v.
of wilditional steel required Tor loose stivrups. The Kahn rely upon the wdhesion of the conerete, as s 11«-.‘(“(«- ‘-”-
Prussed  Bar saves the labor of instadling many Joose where Toose stirrups are used. The rigid conne "ll'-\\.“.\'
separate bars, because shear members and main bhar are the shear members makes the Kahn Trassed l;‘ I-(‘«“ o
handled as one picee, Practieal builders Know thit this peeially  suited for such structures,  as I;I:(’\'t'l l”\ e
saving of ficld Tabor amount to i very considerable item. explosion in the Prest-O-Lite factory, ““”“”"1“"11\‘).\ll\”lw

: B =, d.

Do not these facts convinee you thit Kahn Bars mean for your client  a safe-shingle - more tireproot hyitd;
the work of erection will proceed more rapidly and with less Hability to mistakes? uildings: {hat

AN bars have marks on ship] NE TaEs corresponding to marks on working drawings which we furnisg
gineering departunent consists of engineering experts who have specialized in coneretec We would he gl )
yourself of their services without any abligation on your part. i

free.  Gur on-
to have vou avail

none or write us for an estimate on your work.

TRUSSED CONCRETE STEEL COMPANY OF CANADA, Limited

Head Office and Works, Sales and Engincering Office, WALKERVILLE ONT

BRANCH OFFICES :— Union Bank Building, Winnipeg ; 23 Jordan St., Toronto; Corner St. James

52 Hutchinson Building, Vancouver ; 28 Bedford Road, Halifax ;: 101 8$t. Nicholas Buila; ard Dalhousie, Quebec;

ng, Montreal.

Kihn System Products also inchwte: l:ih_{\l«-lnl, 1"(11' Stabs and Conduits: Colled Hooping: Lih 1
Hy-1tib, for Roofs, Sidings, artitions, and Ceilings: Rib Lath and b Studs, for Plaster and 'gl‘“ Buars, for birect Sipresses:
for Fireproof \Windows: anu Trus-Con Products, for Waterprooling and Finishing Conerete SHHecor dlsa United Siegl S'wh'
. ash,
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ANOTHER OF OUR NEW GOMBINATIONS.

KUDOS

Designed specially for installation in Schools, Hotels, Public Buildings, Fitc.,
having an extra large waterway, special design bent wood tank piano polished,
heavy copper lining, fitted with the latest improved side-lever push, our patent
elevated high-pressure ball cock, with valve, and post hinge seat.

UNCONDITIONALLY GUARANTEED.

[

THE JAMES ROBERTSON CO., Limited

MONTREAL TORONTO ST.JOHN, N.B, WINNIPEG, MAN.
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Asbestos
Cement Shingles

AND

Asbestos
Building Lumber

Mark an Epoch in the Building Industry as
far as Fireproof Construction is Concerned

The voof of a building is teaditionally

its weakest spot. It sufiers more from
exposure than any other part of the
stencture. It is  almost invariably

throngh the roof that a building is ignit-
ed by exposure to a nearby fire. In cvery
recent conflagration, the spread of fire
was almost wholly duae to defective, com-
bustible roofs.  This was  espeeially  so
with the Toronto, Three Rivers, Hull and
St John fires.,

ASBESTOS CEMENT SIHINGLIES pro-
duce an absolute tire resistive-roof. They
are fire-proof in themselves: they do not
rot. blister, crack or split: they requive
no repairing or painting: are indestrocet-
ible, and produce a roof that outlasts
the building.

ASBESTOS CEMENT SHINGLES are
dense and elastic, made of hydraulic ce-
ment—reintoreed in every direction with
interlacing  ashestos  fibre — dampness
(rain and snow), freezing and thawing—
hasten the maturing of the cement and
make the shingles tougher and harder.

ASBESTOS BUILDING TLUMBER is
recognized as the ideal fire-proot sheath-
ing material, It is composed of Portland
cement. reinforeed  with asbestos  fibre,
and is largely used for partitions and in-
terior walls in place of ordinary wall
plaster: also for siding. Tt can be paint-
od, grained, vencered or otherwise treat-
cd to conform with the interior decora-
tive scheme of any room,

ASBESTOS CEMENT SHINGLES may
he obtained in nmmerous shapes and sizes
to fit any architectural scheme.

Wprite for Bookiet
[ c 9

Correspondence Solicited Quotations Cheerfully Given

The Asbestos Manufacturing Company, Limited

705 EASTERN TOWNSHIPS BUILDING, MONTREAL, CANADA
Factory at Lachine, P.Q.

Manufacturers of :—
ASBESTOS PRODUCTS
ASBESTOS CEMENT SHINGLES
ASBESTOS BUILDING LUMBER
ASBESTOS TEXTILES

ASBESTOS CORRUGATED SHEATII-
ING

ASBESTOS THEATRE CURTAINS

ASBESTOS MILLBOARDS : gg=ntl iy, gUAEE 1<

SHEET AND PISTON PACKINGS .

ASBESTOS PAPERS

%’TII\}‘\q[ PIPE AND BOILER COVER-

TWINES, YARNS. TAPES, THREAD,
CORD, ETC., ETC.

il il

. U
|
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HIGH CLASS WOODWORK

AND

INTERIOR HOUSE FINISH

The magnificent Woodwork and Office Fittings, as
shown in the above iHlustration of tne Hydro-Electric
Offices in the City Hall, Toronto, were supplied by us.
This Interior Woodwork job is considered one of the fin-
est in Toronto, and is a fair sample of the work that
we are prepared to turn out.

We have the latest IMPROVED
LLUMBER DRY KILNS; newest and
most UP-TO-DATE MACHINERY ;
GOOD MECHANICS under the best
possible supervision.

This combination is absolutely
essential to success in the manu-
facture of High Class INTERIOR
HOUSE FINISH and FITTINGS.

Send us Blue Prints and Speci-
fication and let us quote you
delivered prices.

We also manufacture MIDLAND
BRAND HARDWOOD FLOORING
in MAPLE, BEECH, and OAK,
unexcelled in quality and work=-
manship.

GEORGIAN BAY SHOOK
MILLS, Limited

MIDLAND ONT.

||

D. L. Standard
Metal Lockers

SIX
IMPORTANT
REASONS

Sanitary and Fireproof Germ Proof
Substantial and Attrac- Strongest and Most

tive Rigid
Absolute Security of Quality considered, the
Contents cheapest made
WHY

You should have D).]. Standard Lockers in your new
office, bank, factory, school, hospital--or any edifice
where the safety and security of clothing and per-
sonal effects is essential. Architeets, builders—write
for prices and details, stating probable quantity and

for what purpose required.

D.L. Steel Lockers are the Standard for

Quality and Service.

..‘”..

4

Dennis Wire & Iron Works Co.
LIMITED
LONDON, ONT.

TORONTO : Cor. Front and Water Streets

PHONE MAIN 6338
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The Sanitary Treafment of Goncrete or
Cement Floors, Walls and Geilings

SUREACES  withont special treatment,

ONCREETI
are porons aoed ogritty, amd when brought into cons

taet with thee ﬂmhhslnwdumhmlhh%hm,ghmtﬂ

A imagrecable, annoying an unsanitoey dust,

i the ciase of conerete fooes, walls and coeilines, this

dust paisarcee hecones o Very Seriois menaee ter health,

convenicncee atd comfort, hecatse of the continwed me-

chanical action to o which these curfaces are subjected.

The more o roont witlh eXposedcoperote surfanee s

wwept, the dustier it Deeones e reom tears ol

(hre<ce grind  out

A few

countless particles ot overy strobas and

niore particles ax they are ground under the feet

KONKRETO

eliminate these difficulties.

app..ed to the surfaces will
KONKRETO gives concrete

their

gallons of

a smooth and moisture-proof surface; prevents

wearing dusty and getting mculdy; makes them as easy

to clean and keep clean as tiling. ‘Fhe conerete dust

Nuisiner is o nueh more serious than usuadly  considered

by arehitects and builders, Teis o wall-known faet that

Al dust is e conmmon carvier of disease germs: but con-

crete dust hrivgs other tronbles of Qs own making, 11

i rnll of niseroseapic  cervstals o of 0 sillicate, from the

crushied stone. These tiny crystals have sharp edges and

point=s which cul and inthaaee the muacous meimbranes of

KONK

An Ideal, Inexpensive Composition that Renders Con-
crete Floors, Walls and Ceilings Dust Proof, Damp Proof
Smooth, Rubbery Effect to

and Sanitary It Imparts a
Dusty Surface of Concrete

the Otherwise Stony and

mvrmm-umllMMM.nnd:wv'mnr;m irrtating to the

digestive organs when The dust gets into the food, As a

gﬂmlhnme;nM carrier, concerele dnstois o exceedingly

QAP Eerous. Being  pors us<, conercete absorhs and holds

dampness when the fires are aut. The germ laden dast

clings to i, ared summnmer heat ol tiphies the goernn Life,
When little specks of mculd start to appear KONKRETO
should be applied at once, for every speck contains mil-

lions of death dealing disease germs. Apart from the

highty unsanitary nature of conerete dast it i very in-
jurious to fine machinery, to musical instruments, and all

Sorts of delicate fabries and rarpiture. All concrete floors,

RETO

walls and ceilings should be treated with KONKRETOQ, it

matters not for what purpose the building or room is

used. Its use makes an ideal concrete basement, it pro
s -

duces a dry, pure atmosphere; and an ideal storeroom

for household goods, clothing, or an excellent cellar for
a f

the storage of vegetables, fruits and milk. In warchouses

Nesy

factories, girages, farm buildings, schools, in facet CVOTY
tvpe of structare . with conerete floors, il saves man
. R s any

tinies Qs cost by preventing Uoprits
Yopreventing dust grits from entering
nmehmery o products, or spoiling furniture o tt
other

vontents of the structure. I addition, i1 proyides 1 Itt
S health

and comfort for the inmates,

“
\

Send for KONKRITO PBooklet giving prices and instructions for its Moper appli
i o Ieiation

THE DOUGALL VARNISH CO

305 MANUFACTURERS STREET

MONTREAL,

ASSOCIATED WITH

MURPHY VARNISH COMPANY,

- CANADA

e ——————————

» LIMITED

- U.S. A.
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The Various Structural Purposes
for which Cement can be Used
are Practically Unlimited.

ROM the common garden walk to the most
stately and superb edifice are the extremes
which define the boundaries of concrete’s

usefulness.

There 1s hardly a piece of construction, employ-
ing wood, or brick, or stone, for which cement cannot
be used to better advantage.

The very general application of cement within
recent years to the erection of buildings of the
domestic, public and business order demonstrates its
superiority where the triple virtues of economy, dur-
ability and beauty are especially desired. And 1its

usefulness has been even extended to cover every
branch of civic and municipal engineering. The
editorial pages of the representative architectural
and engineering journals indicate in no small
measure the tremendous hold which cement has

taken on the building profession of Canada and the
United States.

Members of the engineering and architectural
professions in Europe have long since become stead-
fast and earnest advocates of cement for almost every

form and type of building construction.

Indeed, it is largely due to their recognition of

=

—————
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its many advantages and their signal success in
directing these advantages to the furtherance and
betterment of architectural design and scientific
engineering, that cement chiefly owes its general and

universal introduction and usage.

Because of its elastic adaptability to various
recognized artistic types of classical and modern
architecture, combined with its essential qualities of
economy, beauty and durability, cement furnishes

sufficient reasons for its present popularity among

A

) i
s/ PORTLAND N\ ¢

-

z

-
m
>

[he
ural
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members of both the architectural and engineering

professions and their clients.

No fact 1s more obvious, however, than that the
success of concrete work, depends almost altogether
upon the quality of the cement used. To be sure of

absolute punty under all conditions, specify

Canada
Cement

“THE CANADIAN STANDARD,”

the brand that is always pure, always uniform and

of one grade—the highest.

Architects and engineers will always find us
ready to heartily co-operate with them in meeting
the specifications of any architectural or structural

undertaking which may engage their attention.

Canada
Cement
Company,

Limited

Montreal
Quebec
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THORNE METAL STORE-FRONT BARS

[sesevsosssisoscoséon
140850500 000000444 Our representatives will
syl LS b K

The up-to-date Merchant

can have no better asset than be very pleased to explain

a THORNE METAL
STORE FRONT for dis-

playing his goods.

fully, and quote you on alter-
ing your front. WRITE
US. Samples mailed on re-

quest.

A Modern Store Front,
complete with THORNE
BAR Maxmum Glass and
3-way Sidewalk Pier cannot

Thorne Construction 1s
the Store Front Construction
you will eventually use, to

fail to attract attention. obtain entire satisfaction.

THE HOBBS MANUFACURING CO., Limited

Glass of Every Description for Buildings

LONDON TORONTO MONTREAL WINNIPEG

“IDEAL”

AUTOMATIC BATGH GONGRETE MIXERS

WIHI do more work with less help than any other.
We also Manufacture GAS and GASOLINE ENGINES,
TANKS, TOWERS, HOISTS, &c.

Whrite for Catalogues.

GOOLD,
AL NP .  SHAPLEY &
“’“;'m'hmw” —_,_ MUIR co-,

BRANTFORD,
CANADA.
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onolithic Concrete Houses

A system of construction that produces a fireproof, repair-proof, artistic and durable
dwelling at a surprisingly low cost.—The Concrete House is the house of the future.—
Our system of construction is the most scientific and economical known to modern

building science.

for a Row of Monolithic Concrete Houses
This Design gives a Fair Conception of
uction as Carried Out by

Design by Architects Ross & MacFariane, of Montreal,
to be built in Montreal during the Coming Season.
the Architectural Possibilities in Concrete Dweiling House Constr
Our System of Molds.

ing construction to-day that is attracting the

1y Professions, as well as the lay publie,

actories and Warchouses are constracted

There is no tvpe or char acter of build
attention of the Architectural and Engineerit
more than Conerete. Business Buildings, ¥
of this material, which has heen sclected beciuse of its fireprool and time-proof pro
pertics.  For residences, hoth expensive and fow priced, the usual method of conerete
constrietion has very often been found impracticahle hecause of the high cost of forms,
when the Architect undertakes to give his stracture any degree of architectural ex
pression. The material is admirable, its possibilities are great, but the usttial method
of construction does not allow for elasticity and individuality of architectural expres
qion. T'he realization of these facts has prompted the invention of a Sysiem of Molds
that serve to overcome the one and only-—yet important—objection to the use of
Conerete in dwelling-house construction.

\We have secured from the American Building Corporation the exclusive rights
for Canada for this perfected System of Conerete Molds with which houses of varied
designs can be constructed of xolid Conerete at a lower cost than possible with any
other material. :

With the use of these Molds @ house can be completed in the time ordinarily
taken to ercet the form work usually used in the construction of a monolithic conerete
dwelling,  The use of these Molds eliminates the present heavy cost of the erection
l')f.(f()ll(‘l‘('t(‘ form work, which represents a very large percentage of the cost of the
hmldu\g and which, hc'c:msc of thetr necessartly rough and unfiished condition, do
not give the desired finish and texture to the completed structure. The Molds, it may
he noted, are inexpensive, casily operated and exceedingly durable. A rciﬁ:n‘kq]ﬁi
feature of this system of ])f”'(.’l])l(‘ concrete form work is that Tt is safhiciently cl;\‘Slir
to admit of individuality in Architectural Design, The same set of Molds will ser
to carry cut any and cvery edisgn in dwelling-house construction, o

The possibilities of this Svstem of Concrete Construction for residences ig
limited.  We have the rights for Canada. We are sub-letting the ri;rl1t X TS un
Svstem of Molds in different districts on a rovalty basis. " ° O use this

\Write for further partic ulars before vour district is arranged for,

W. J. BELLINGHAM CO.

1-3-5 St. Nicholas St., Montreal. Toronto, 100 King St. W
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Port Credit Brick

Wire Cuts and Repressed Wire Cuts
and Pressed Brick

Our plant has recently been enlarged in such a manner as to enable us to supply these lines to the very best
advantage.

WE HAVE NOW ONE OF THE FINEST PLANTS IN EVERY PARTICULAR IN AMERICA

“Brick,” the leading clay journal of the United States, in its January number, says of our plant:

“When completed the plant will be one of the largest and best arranged plants in America,
“and anyone who desires to see a modern, well built and well designed plant in operation, a trip
“to the location would not be amiss.”

Dark Face Red Pressed Brick, Light Face Brick, Special Dark Face Veneer Brick
Hard Builders for Cellar Work. Second-Class Brick for inside Work

PRICES FURNISHED ON APPLICATION

The Port Credit Brick Company, Limited

Vards " Gl 3583 HOME BANK BUILDING, 8 KING STREET W., TORONTO

WORKS: PORT CRED|T, ONT.

“KOLLOID-WOLFRAM"

TUNGSTEN LAMPS

Will Burn at A Really
Any Angle Durable Lamp

gy T ENL‘
nlN

At 200 revolutions a
minute every Tungsten

Before ordering fixtures
censider how many out- 1
but ours was broken,
whilst at 500 revolutions
the Kolloid- Wolfram was

still burning.

lets are saved by using

Kolloid-Wolframs — one

59 c.p. replacing Three

16 c.p. Carbon Lamps,

"and gives more light.

Be Sure You
Specify the

Half the Cost ! .
Kolloid-Wolfram

Double the Light ! k

For Sale Everywhere or Write

CANADIAN TUNGSTEN LAMP CO.,

Limited
HAMILTON, ONT.

Should any lamp prove

defective your dealer will
exchange it,
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THE

OLOS

(Pronounced E-0-LOS

The

'FAN

The
Winds

Canadian
Patent
No. 122822

AO0L.0S FAN, pulley side, bottom dlischarge. AOLOS FAN, inlet side, bottom discharge.

“TOT,08,” the new Model Sheldon Patented Air Fan, represents absolutely the latest development in
centrifugal fan construction. TIn designing this fan tests were made of almost every known type of fan
wheel in order to secure a wheel which would offer the least resistance to the flow of air and at the same
time deliver a maximum volume at a given pressure.

“I'HE ALOLLOS FAN WHIEL represents the result of these tests.”

The AIOILOS FAN WHEEL differs from all others in design and construction; the blades are set at
an angle peculiar to these fans oniy; they are so set that they taxe advantage of the natural flow of the air in
its passage through the fan and simply assist it on its way. These blades zre not curved or buckled in any
way, but being perfectly straight and flat on their surface, offer the least possible recistance,

Some idea of the mammoth capacity of AOLOS FAN WHEELS may be gained from the fact that

1st. An AOLOS WHEEL deiivering the same volume of air as an old style of fan wheel woulu do so with
a saving in horse power of 23 per cent, ‘

2nd. An ZOLOS WHEE., would require the same amount of power to operate it when delivering %
cent, more air than the old style of fan wheel. ivering 25 per

3rd. An AZ0LOS WHEEL delivering the same volume of air as an old stvle of fan wheel would make a
aving of 40 per cent. in the space occupied.

Specify /EOLOS FANS .

SHELDONS LIMITED

Heating and Ventilating Engineers and Manufactureng
OFFICES |

VANCOUVER WINNIPEG GALT MONTREAL

HEAD OFFICE AND WORKS :

GALT - - CANADA
—-——“—_\
“
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No Other ReadyRooting

BITUNA

We recommend BITUNAMEL for coating
such as bridges, ToOlS, girders, water
shingles—in short, any and every material where ¥
rust or corrosion. BITUNAMEL is an ideal coating for foundations of
buildings whether of stone, brick or cement, rendering them absolutely
waterproof. We guarantee BITUNAMEL to be free {from resin.

enamel like black coating of a bituminous nature which is moderate in

Could Withstand ThisTest

The Aame of a powerful blow-toreh was placed within two inches
of J-M Ashestos Roofing. At the eud of fifty minutes (note clock)
the roofing was not burned or injured, being only slightly blackened
with smoke.

This is one of a number ol tests that prove conclusively that the
only permanently durable prepared roofing _the oue that better than
any other resists fire, acids, gases, vot, rust, heat, eold and wear is

J-M Asbestos Roofting:

Other veady rvoofings are made of wool felt, rag stock, paper,
shoddy, coal tar, and other highly inflammable materials which are
an actual menace to a building instead of a protection. J-M As-
hestos Roofing is the “gheapest-per-year’’ roofing because it requires
no coating or painting to presevve it. The fiest cost is the only ex-
pense. )

Fire-proof construction is better fire proteetion to a building
than any amount of fire insurance. BY covering buildings with J-M
Asbestos Roofing it will protect them from fire at no extra cost.

Write our nearest Branch to-day for Samples and Catalog.

THE CANADIAN H. W. JOHNS-MANVILLE CO. LIMITED

Manufacturers of Asbestos A e TN Asbestos Roofings, Packings,
and Magnesia Products Yﬁ‘"@)‘@"&'(@" 4 \_2!" * Electrical Supplies, Etc.
Toronto, Ont.  Montreal, Que. ~ Winnipeg, Man. Vancouver, B.C. 1229

1
MIIE L.

PREV EN ” S price, has a great covering capacity,
) tenacity, will not peel off, crack nor blister.

acid proof, water proof and weather proof.

moisture from within and without.

enamel-like surface. BITUNAMEIL will also preserve iron or steel from
rust or corrosion where huried undergro

telegraph poles will be perfectly proserved by the use of BIT
BITUNAMEL is used and specified by the leading engineers and archi-
tects throughout the world.

CORROSI

Cincinnati Philadelphia New York Buffalo Chicago Minnespolis

and steel surfaces
water pipes,
ou wish to prevent

1t is gas proof, alkali proof,
It is impervious to rust and
pries quickly and hardens

Railway ties, telephone and

AULT & WIBORG GO.
VARNISH WORKS

MONTREAL

San Francisco
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p——
. SPECIALTIES -

BENJAMIN MOORE & GO.

(MADE IN CANADA)

When Specifying Paints of all kinds Enquire into Our Lines

N R
CEMENT COATING

i the most scientitie and practical conting inonse for the treatinent and
Joecoration of all concrele, cenent, stucco, plicster or brick surfaces, both
interior and exterior.  TE thoroushly Gk the pores of =ueh surfaces and
forms an absolitely water prool coating, to which o dianpness cin pene-
trate. 10 dries quickly and in time becomes hard as xtong, forming @ bond
with the surficce to o which applicd, assuring perfeet protection from all s~
integrating influences.  MOORE'S CEMENT COMVTING will not peel, seale
or rub off, and is proof against the atlall aetion of cement surfaces by which
ordinary paints are quickly destroyeil. 1For cenient HNoors this paint cannot
he cqualled. When the floor is treated with o suitable coating it prevents
the constant powdering and dusting of the surface from wear, with conse-
quent damage to merchandise, machinery, health, ete,

MOORAMEL IRONCLAD PAINTS

A perfeet flowing, easy  working  Fnamel  with For mewal ,\'\ll'l':l}w-\'. exposed and encased, compos-
e oof the best pigiments for the purpose obtainable,
and pure oxidized dinseed oil specially  prepared.
While it frequent test our lron Clad Paints have
shown superiority over other structural paints, we
specidly commend to your consideration lron Clad
. . - . Natural and Purple. bron Clad paint makes ¢ -
frequently, water having no effeet upon it MOOR- fect surface, expanding and (tnlnll'iu'ting Wit(;l I)ttlxle
AMETL is as white ax the whitest, and does not metal without breaking,  They are a prevention
discolor with wge against corrosion of all fron Mad surfuaces,

MURIESCO

is the acknowledged high-class interior WALL IFINISTL Possesses the merits necessary for the tinest decorations, I
white, sixteen tints and sixteen colors.  There is only one grade of MURISCO, and it mnse beomixed in Boiling Water,
dinary conditions one coat is suflicient, although another can be applicd, consequently it is vory ceononteal,  MURISSCO

IMPERVO VARNISHES

[oxterior Spar, the highest grade of tinish for exterior use, is pale in color,
dries dust-proof in eight hours, and hardens in two or three days. Homay
be rubbed to a dull finish if desired. 1IN, Preservative, really an Intermor
Spar, has great durability and toughness, will not serateh or mar white,
or displey hair cracks after long period of wear, 1t is not affected by hot
or cold witer, and can be ruabbed to o dull dinish or polished as desired,
XX. Rubbing and Polishing., Thisx Varnish is made expressly for the tinest
interior and cabinet work that is to be rubbed and polished, Phe material
used in its composition is caretfully sclected, and the finished produact is
pale in color, flows and levels perfeetly, dries in about four hours, and can
be rubbed and polished in about three or four dayvs.

SANIFLAT P A I NT S

a durable tlat oil padint that produaces a dead,

greatl covering capacily, interior and exterior use.

Does nol sel quick or show Japs. Makes a per-

manent and beautiftal finish, and can be washed

i made in
Under or-
is absolute-

ll.n finish, smooth and soft as velvet. 1t is easy MOORITS HOURK COLORS nre pure 1

to apply, covers perfeetly, is sanitary, unfading paints combined with pigments (hat € ln‘suxd oil
and extremely durable and economical. o .- of experience i the paint ) at in our 27 years
Sani-Flat is especially adapted for wall painting. fornd to he the nost | USINess  have  heen
as it produces the soft, beautiful effect of water -. MOOLS e 1o asting and wony producing
colors, with the great advantage of being wash- A RIFS FLOOR PAINT g Huick  deying ¢ d
able and durable as oil paint. It is also suitable durable,  will dry over night without b an
for woodwork, furniture, stecl ceilings, radiators hardens with age, and roduces o« ack, and
and for all classes of interior paintings and dec- some,  durable gloss ¢S4 smooth, hand-

finish and i
resist o the extreme hypd \\L.(“‘- witl

ing to which g

orating. A= o foundation or undercoat for gloss

successtully
enamels it cannot be excelled,

" and frequent wash-
or paint g subjected,

N

EENJAMIN Moore & Go., Limiteo

Telephone Junction 589
New York Cleveland Chicago WeSt TOronto

L T e
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TARREL

Insulate your new home with Black Diamond Tarred Felt. It means comfort and economy. An expenditure
of a few dollars in this way will reduce your fuel bill by 30 per cent. This, in itself, is pretty well worth

while, isn’t it? Besides it makes your home beautifully cool and comfortable in summer.

Tarred Felt to the house is as oakum to the ship. However excellently the ship may be constructed, it is im- '
perative that this last inexpensive step shall be taken to render it absolutely serviceable. So must the prop-

erly constructed house have its Tarred Felt lining. It prevents the little leaks that make the heating and

ventilating system imperfect,

ALEX. McARTHUR & CO., Limited

OFFICE: 82 McGILL STREET, MONTREAL

Roofing Felt Factory: Harbour and Logan Streets Paper Mills: Joliette, Quebec

e mJ CANADA FOUNDRY COMPANY, LIMITED ||| v ieons

MONTAEAL OTTAWA
HEAD OFFICE AND WORKS: TORONTO CALGARY ROSSLAND

HALIFAX coBaLY

[ J COCHRANE HEATER

LOUNKING.  GATK VALVER MYDRANTS GATE VALVES 6CREWS AND NUTS

FIRE ESOAPE WABUGHT 1RON FENCES

BRONZE RAILINOS @RONZE DOORS STAND PIPE FOUNTAIN Mnu Towen

1
r Largest General Engineering Works in the Dominion of Canada | camte |
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The Ideal Concrete Machinery
and The Tycrete Process

. ConCRETEMAGHINERY Co.
211 King 5! Lowoon, Can.

Our Exhibit at the Cement Show, Toronto.

The sensation of the Cement Shows both in Canada and the United States
affords limitless opportunity for profit.

The immense crowds that surged up and down the aisles of the Canadian,
New York and Chicago Cement Shows gazed longest and marvelled most at the
exhibit of the products of IDEAL, MACHINES, and the beautiful TYCRETE
CONCRETE STONE which was produced in almost an endless variety of finish
and artistic coloring. ;

Everyone in the throngs of admirers—from those who came for mere curi-
osity to the people who were planning hom.es of their own; architects, contract-
ors, building supply dealers and active business men—were amazed at the won-
derful development of the industry as embodied in the Ideal exhibit.

1st—The Ideal line of Concrete o achines has outdistanced all competing
lines—it alone has kept abreast of the phenomenal development of the Concrete
Industry.

2nd—The Tycrete Process—the wonderful concentrated Compound and
Colors by which dense indestructible waterproof Tycrete Blocks and Dimension
Stone is produced in a variety of coloringfshpwxng. limitless possibilities for
architectural expression—is bound to revolutionize this industry.

Manufacturers of, or dealers in, building materials who desire to enter the

Concrete business should get Ideal equipment.

Send us your address to-day and let us send you full informaticn about Ideal Concrete Machiner 5
A nd h
secure this Ideal Process, 4 P Yo can

Ideal Concrete Machinery Lo, Ltd.
be. 221 King St., LONDON, ONT.

Chicago Office_1075 Old Colony Bldg. South Bend, Ind.
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STE s RAD

A Little Talk to Architects and Engineers
on “Steel and Radiation” Products

GOOD EXAMPLE of what is being done by the use of *Steelcrete”
A metal reinforcement and fireproofing is shown in the above photograph of

The T. Eaton Co.’s new fourteen-storey factory in Toronto. Not only
was “Steelcrete” reinforcement used throughout, but all elevator enclosures and
stairway enclosures in this building were fireproofed with “Fenestra” Stee] Sash.
The fireproof structure is rapidly replacing old methods of construction, and has
become a fixture. You would not think of submitting plans to a prospective builder

Toronto Show Rooms: Head Office: -
80 Adelatde St. E. Fraser Avenue, speclfy AN D ‘
96 King St. W. Toronto.
s e i % = ——w
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that did not call for fireproofing in as many details as possible. Your own inter-
ests as well as those of your customer indicate fireproof construction. The slight
difference in the initial cost of a building rendered fireproof by concrete construc-
tion reinforced by “Steelcrete” as compared with one of mill construction, is more
than made up by the future economy of such a structure. The reduction or
elimination of insurance rates, cost of maintenance, and the very slight percentage
of depreciation, are all factors that loom up large on the credit side of the pros-
pective builder’s future expense account.

We would like every architect and engineer in Canada to know and fully
comprehend that by the union of interests, known as Steel and Radiation, we are
now in a position, by modern methods and reduced expenses, to furnish the very
best that can be produced in concrete reinforcement. Our products are the resuld
of careful scientific study by our Engineering Department. Their experience is
at your service in solving your fireproofing problems, and we want you to submit
to them any difficulties that you may encounter.

i Fenestra" SaSh is now recognized by builders z;:

a standard building material.
solves the problem of obtaining a sufficient quantity of light in a factory
without weakening the strength of the building. It provides perfect ventil-
ation and is absolutely fireproof and weatherproof. In the light of modern
building methods, no building is complete without *“Fenestra” window con-

struction.

“Steelcrete” Lath e wreer on cvery

set of specifications.
has become the standard product and has merits that should appeal
to every architect and engineer. By the use of “Steelcrete” Lath,
all possibility of cracks, stains, or corrosion is avoided. It is easily
used, produces artistic effects, and is, at the same time, fireproof.

“Klutch” Barg 7= " o fomstin of their

surfaces, offer untold advantages in fru-

nishing a better bonding. They take care of both sheer and tension stresses
and, by the results obtained, prove the cheapest material for this purpose, on
the market. “Klutch” Bars are furnished in lengths up to 65 feet and in
graduated sizes—a complete stock of both is always kept on hand to ensure

speedy delivery.

° . The new “King” Boiler now being placed
Klng BOllel‘S on the market, is the “last word”’ in boiler
construction—designed and perfected by experts who have made heating

problems a life-study. It can be depended upon to maintain the high
standard of quality so long associated with “King”’ Radiators.

w
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P S o Agencies and stocks for “Steel
rOd u cts AhP Ot and Radiation” products in all
138 Craig St. W. the leading cities of Canada.
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MOTORS
DYNATMOS

Transformers

P l O KIND OF MACHINERY carries more

responsibility than Electric Generators, Motors

and Transformers, and in the construction of
office and factory buildings there is no kind of machinery
that plays a more 1mportant part n its drlvmg and power
~apparatus. ‘

The Motors, Dynamos, Transformers, Etc.

OF THE

Brush Electrical Engineering Co.
Limited
whose Canadian Head Office we are, are remarkable
for their absolute soundness; for the excellence of workman-
ship and materials. In the manufacture of our machinery
the designer applies the science to the most efficient employ-
ment of the most appropriate materials. The workman
applies his skill to the fashioning of those materials. Elec-
trical machinery that will do honest work for many years
and will never give occasion for anxiety, cannot be built by
cheap and hasty methods. Brush Motors, which we can at
all times ship, are still to be found doing sterling service after
twenty years of hard work. The Brush Co. has the longest
experience in the manufacture of electric machiery in the

world, and its designs are always the newest.
We will install your entire

ELEVATOR and LIGHTING PLANT

of the latest and most up to-date designs and Most Reliable Workmanship.

urglar

Ratner &l Proof Safes

WRITE US FOR OUR NEW 1911 BULLETIN.

Ford Company

MONTREAL, Que. WINNIPEG, Man.
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PEDLAR

FERRO-DOVETAIL
PLATES

EDLAR FERRO-DOVETAIL PLATES meet the demand for an
absolutely fireproof roofing or flooring material, wherein permanence
of construction is the most vital consideration.  Morcover, these
plates admit of cxtiemely rapid work. A study of the illustration

herewith, will explain exactly what these plates are and how they are used.
Made in both flat and curved sheets, these plates fit the stcel between spans,
intorlock and are then at once ready for their bed of concrete on top and
for plastering on the under side. When these two operations are com-
pleted the plates are completely imbedded and protected from  deterioration
from any cause whatsoever.  Gases, acid fumes and other injurious influences
have no effect on a I'erro-Dovetail roof. Morcover, they can be water-
proofed with any good roof covering.  Ferro-Dovetail = Plates stand  for
economy, not only in the cost of time required to put them into position,
but also in that they are fircproof and that insurance underwriters make

FERRO-DOVETATL PLATE
RFADY TO LAY

FERRO-DOVIETALL PLATE

rate concessions on buildings on which they are used. CONCRETED ON TOT, PLASTERED
UNDERNEATH

Iror architects and builders who
are not thoroughly familiar with
all the details of this new idea in
construction, we have preparcd a
special book on the subject which
we will be glad to send FRIZE on FERRO-DOVETAIL PLATE, CURVED
request. This book deals with READY TO LAY
the specilica-
tions, uses and
methods of
erecting Pedlor
FFerro - Dovetul
Plates. Write
for it—just as«
for bulletin No.
33.  Perhaps it
would be well
to send for it

FERRO DOVETAIlI, CURVED PLATE
IN PLACE

N O\V CONCLURETED ON TOP PLASTERED UNDERNEATH

The PEDLAR PEOPLE of Oshawa ®sragisuss

HALIFAX ST. JOHN, N.B. UEBEC MONTREAL
16 Prince St, 2.46 Prince William St. 129l{ue de Pont 321-3 Craig St, 49&2?;&?& ]‘.1;91}}30131:];? Lo N DON CHAT HAM

PORT ARTHUR WINNIPEG REGINA CALGA
45 Cumbe:land St. 76 Lombard St. 1901 Railway 8¢, South 215 12th AVBY\'V, EB%?J:{:;?N VQNCOUVER
1 Powell s,

WRITE FOR DETAILS,

86 King Sy, 200 King St. W,

VICTORIA

434 Kingston St
MENTION THIS pa PER.

ADDRESS OUR NEAREST WAREHOUSE. WE WANT AGENTS IN SOME SECTIONS,
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Tiles

Mosaic

Faience

Beautiful in design

Faultless in manu-
facture

Rich in color

: LB ¥ e
WSO M SR AR RAE W RIS | et
' C. L. F. prices against

specification will be

NEW GOVERNMENT BUILDINGS, WESTMINSTER, S.W. gladly given.

: Upwards of 5,000 yards of Carter’s Leadless Glazed Tiles were supplied and fixed in these buildings.
? Avrchitect: Sir Henry Tanner, 1.S.0. H. M. Office of Works.

CARTER & CO., Limited, Encaustic Tile Works, POOLE, Dorset
London Office and Showrooms: 29 Albeit Embankment, S.E.

T AN IR 25 TN

FOR EVERY UP-TO-DATE PAINTING REQUIREMENT.

= HE TIME has come for Canada to demand something superior to lead paint or dis-
temper. PARIPAN GLOSSY gives a smooth finish in white or any color to
woodwork, plaster or metal. 1t is as washable as a sheet of glass ; it does not
fade, ¢ ack or discolor, and is described by our
\ countless customers as “everlasting”  FOL HOSPITALS it
l
\
\

is indispensable as it is Detter in every way than glazed tiles
and costs only a few cents per square yard for material.
Specify Paripan, glossy or flat (dull finish) for all walls,
I woodwork and ceilings, in living rooms, bedrooms, bathrooms
and kitchens in private houses.

AGENTS IN THE CHIEF CITIES OF 'THE
DOMINION.

Send to us now for full particulars and samples.

RANDALL BROS.

Pah}’le7’5f0ﬂ House LOI']dOIl, E-C-y Eng]and l;cgisturcd Trade I\Tzn;-l;
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o}
| | Missisquoi Marble | |

In addition to having very beautiful marble, we have unexcelled facilities
for its sawing, manufacture and finishing, both for interior decorative
purposes and exterior construction.

[ Lo LA
08 S

THE MISSISQUOI MARBLE GOMPANY, Limirep

PHILIPSBURG, QUE. CORISTINE BUILDING, MONTREAL
129 SPARKS STREET, OTTAWA, ONT.

DISTRICT SALES OFFICLKS:
Eadie-Douglas, Limited, Toronto, Ont.
General Contractors Supply Co., Halifax, N.S. C. N. Barcla

¥, Winnipeg, Man
Bosse & Banks, Quebec, Que. Walker & Barnes, Edmb, .
James Robertson Co., St. John, N.B, Ritchie Contractors’ Su]o)]:ltq"(,‘ Alea.
- G. R. Duncan, Fort William, Ont. ply Co,, \

H. D. Sutherland, Ottawa, v““"‘"l\'m'. B.C.
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" GREENING'S
WIRE ROPE

is the standard of quality. We manufacture ropes
of every size for every purpose. To be assured of
perfect satisfaction it 1s best to state, when nquir-
ing, the conditions under which the rope 1s to be
operated. We manufacture rope from a pure
Swedish rod; from Crucible Cast Steel Wire, best
Plow Steel Wire, and “Acme’” Steel Wire.

Let us give you an estimate on your requirements. Quality con-
sidered, our prices are exceedingly low. Write us for catalog.

THE B. GREENING WIRE CO., Ltd.

Hamilton, Ont. Montreal, Que. AR Zd
Winnipeg, Man. P

1911 WILL BE THE GREAT TERRA COTTA YEAR
SPECIFY AND USE THE BEST

Burmantoft’s Marmo or Plain Terra Cotta

Used on such representative buildings as—

Transportation Building -
Trusts and Guarantee Building

Montreal, Que.
Toronto, Ont.

C. P. R. Hotel = = Vancouver, B.C.
Dominion Bank - - Edmonton, Alta.
New Toronto General Hospital Toronto, Ont.

Etc., Etc.

THE LEEDS FIRECLAY »(Canadiﬂaq Branch) C0,, Ltd.

Sales Agents: EADlE=DOUGLAS, Limited

12-14 University St. - —==—==MONTREAL
(Also at TORONTO, WINNIPEG and OTTAWA)
Sales Agents for British Columbia—W. N. O’'NEIL & CO., Vancouver
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'RADIATURD

Heated throughout
— with

35,000 square feet of Safford
Radiation used in the warming of
this magnificent station building

and viaducts

Architects : Warren & Wetmore, New York, N. Y.

Heating Contractors :  James Ba”antyne & Co.,
Winnipeg, Man.

Rotunda, New Fort Garry Union Station, Winnipeg,
Man.

8000 square feet of Safford will
be installed in this splendid new
banking building. Total cost of
building about $1,250,000.

Architects : McKim, Mead & White, New York, N Y.

Heating Contractors: James Ballantyne & Co Win-

nipeg, Man.
The New Bank of Montreal Building, Winnipeg,
Man.
THE MANUFACTUREDg BY
[JOMINION RADIATOR [ OMPANY
- LIMITED

TORONTO, ONT.

Bramches—Montreal, Que. ; Winnipeg, Man. ; Vancouver, B.C. : St John, N
Co o » N.B.
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SAFES, VAULTS =
VAULT DOORS

We make a specialty of entire equipments for Banks, Monetary and
Insurance Companies and Office Buildings, large and small

D

Our new

We make a

Catalog
No. 21

complete line

of Fire-I’roof

illustrates

Jewellers,

and

describes
and Bankers’

our latest

Safes,

designs of
Vaults and

Safes, Vaults,
Vault Doors,

ete.

Deposit

Builders,

Boxes,

Architects, Messengoer

and others Boxes,

Prison

interested

Cells, cte., to

arce welcome

meet any and

to a copy.

all special

requirements.

¢

P&

Ilfustration shows the vault ‘‘ with door closed’’ built and installed by us for the DOMINION
BANK, at VANCOUVER, B.C.

No further guarantee than that suggested by the massive and claborate appearance of this Vault is neces-
sary to obtain for any Bank or Monetary Institution a large and well satisfied list of customers.

The GOLDIE & McCULLOCH CO., Limited

GALT, ONTARIO, CANADA

Maritime Provinces 13-15 Dock 8t., 8t. John N. B,
WESTERN BRANCH, QUEBEC AGENTS, B. C. SELLING AGENTS,
248 McDermott Ave., Winnipeg, Man. Ross & Greig, Montreal, Que. Robt. Hamilton & Co., Vancouver, B.C.
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Cold Storage Rooms insulated with

NONPAREIL CORKBOARD

are easily kept in sanitary and hygienic condition

NONPARELIL CORKBOARD s the hest non-conduetor of heat and (:‘,M Kiow,
and is recoenized as the best insulation for CCOLD S'I‘()l{.l\‘(':‘ld I{I‘IIJI)FNHS:
PACKING HOUSES, ABATTOIRS, IHCI"I{I(il*]lk.\’l‘()lls, e .H'(‘(ms]sis of
prve eranudated corke made p i sheels of wmwnu-ui .\-1.'/.«-, 12x36 m(:lu'\'. any
{hickness from one to three inchess T 0s casy fo put up nany sort Hl. root or
hinildine  Frame, brick, stone or con-rete. Azainst sll‘.';nullnu.ux' S(ll.(l(llll,_!l‘_ s
nailed into plicee: against hrick or conerete walls and w.m?mg'x. 11. I )l:ml np.in Iml](;“m‘l
cemoent eortar, The surface of the corkboard is then finished \\'llh Portland cement plas-
ter, This gives an absolutely solid constraetion none nl: the ul.(l A spaees to harbor rats
and other vermin -with the added advantage of having insulation that will nu; 1"01, mt(;l(l
or wive off offensive odors, Roomns insulated in HII.\.‘ lll;l?lll('l' m;lj‘: he “,”Hh“l() '( (-»t\n‘]\\‘l ]1 \1
hose as often as desired without horeting the inxul:x'lfmf m Ih'v slizhiest, .?xl“(.Ilnf,i\ -1()\'.
heat conduetivity, nan-ahsorption of moisture, long .hlv 1 service, lh}w <:1‘~a(~. I\.\lf ]l \: in:t: ;h_::
erected, its approval by the Board of Five Underwriters lh.(‘\‘(' are t 11(' <' ill‘tt.‘l)ll‘d.“’[i::(: (.‘.”“‘i(”‘
have commended Nonpareil Corkboard to the foremos architects and refrigerating u

CePrs,

Ice Making and
Refrigeration Machinery

SUPPLITED AND
INSTALLED  on
the  New  York
Manufacturing
Company  systems for
Lee-Making Plants, Cold
Stores. Abattoirs, Pack-
e Honses, Breweries,
Baivies. Hotels, Apart-
went Houses, eote, - We
make o speeialty of
Swall Vachines  [op
Nmall - Plants, suitable
For  Butehers,  Dairies
Iish and Gane l)u,nlu\
et We supply llun-
szontal  ang Vertieal
Compression P Lants and
Absorptio, Plants.
Animonig |<|“m(,\ and
Supplies Kept in Stoek.,
Calalogies gy on re-

&

Vertical Single Acting Compressor Driven by Compound Steam Engine guest,
THE KENT COMPANY, Limited
713 Canadian Express Building - -

Montreal, P, Q.
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A COTTA FIREPROOFING

of Canadian Architects for Their Largest and Most Important Buil‘dings.

1

HE Plate on the opposite page illustrates a few
fireproof buildings recently erected in Toronto
in which has been used throughout

DON VALLEY POROUS TERRA COTTA

They are as follows:

Royal Bank—Messrs. Carrere & Hastings and
i b 1 ¢ ¥ Eustace G. Bird, Architects.
: ? e y i . The Lumsden Building—J. A. McKenzie, Architect.
: ; (e / 7 New West and North Wings, Provincial Parliament
Buildings—Architects, E. J. Lennox and Geo.
W. Gouinlock, respectively.
Birkbeck Building—Geo. W. Gouinlock, Architect.
Gayety Theatre—Geo. W. Gouinlock, Architect.
Shea’s Theatre—Lempart & Son, Architects.
Bell Telephone Building W. J. Carmichael, Archi-
tect.
Western Hospital—E. J. Lennox, Architect.
Hobberlin Building—E. J. Lennox, Architect.
General Hospital, Toronto—Darling & Pearson,
Architects.
Roxborough Apartments, Ottawa—H. C. Stone,
Architect.

(
’

These are only a few of the large number of Canada’s
best buildings fireproofed with

DON VALLEY POROUS TERRA COTTA FIREPkOOFING

which is conceded to be the most perfect material for the
purpose on the North American continent.

Head Office
36 Toronto St.
TORONTO
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IMMEDIATELY !!

- FROM

HOUSE to GARAGE

You can appreciate
all that means

Northern Electric
Inter-Phones

Bring all Rooms and Outbuildings to you when you
want them.

Add convenience and up-to-dateness to your Home.
WRITE FOR BOOKLET NO. 2002.

"Norern Llecire

ano MANUFACTURING CO.umirep
MONTREAL TORONTO WINNIPEG
REGINA CALGARY VANCOUVER

Address Our Nearest House

Sherardized Herringbone

Is the ACME of PERFECTION.

Five exposure tests on galvanized conduit pipe have just been completed
at the Northern Chemical Engineering I.aboratory, Madison, Wisconsin. In
these tests Sherardized Pipe proved best in four cases, hot galvanized best
in one, and electro-galvanized uniformly “also ran.”

The case in which hot galvanized proved test was exposure in an under-
ground tunnel carrying steam pipes. The frame when recovered was fallen
down and partly covered with dirt, and the test was regarded as incon-
clusive.

Why don’t you test Sherardized I ath?

I
Clarence W. Noble, - - General Sales Agent

117 Home Life Building, Toronto, Ont.
The Metal Shingle and Siding Co., Manufacturers
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In the Larger First Section
There’s Where the Difference Lies

i\ =N | There is a perfectly plain

and logical reason why the

“Sovereign should claim
distinctive class among other
heating apparatus.

The “Larger First Section”
makes all the difference be-

tween heating efficiency and

The Larger uncertain and extravagant
First Section heating.

P It is not a complex feature.
The * Larger First Section”
J\Y é i‘j is so practical an improvement
| HOT WATER BO LER that anyone understanding the

principles of circulation and radiation as applied in a hot water

boiler, will readily appreciate the benefits claimed.

If the experiences of this present winter have suggested the
necessity for an improvement in the heating of your own home,
remember the “Sovereign’ before winter comes around again,
The *“Sovereign’ costs no more than the ineflicient heating
apparatus that will burn more coal, and it is made in all sizes

for large houses and small houses.

TAYLOR-FORBES coyeayy

Largest Manufacturers of house heating apparatus in Canada
Head Office, Works and Foundries : GUELPH, CANADA

o . St. John, N.B—(, .
Toronto—1088 King St. West. 1105 Rogers, 531, Dock St.

4 raier 3 Duebee—T. 2 Mechanies' Q

Montreal—246 Craig St. West. Qe o2 Aechanies” Supply
Vancouver—1040 Homer St. § |‘|:L11fux, N.8.—Ceneral Cnntrac.\tmlﬁ'q 1y ¢
Winnipeg—The Vulcan Iron Works. Calgary—The Barnes Commm'y S supply Co.

——r
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"HECLA" WARM AIR FURNAGE

FOR COAL OR WOOD

The requisite for a successful Warm-
Air Heating System 1s a good furnace;
one that will not only supply an abun-
dant quantity of pure warm air; but
will, in addition, be economical in the
consumption of fuel, easy to operate,
safe from dust and smoke, and that
will give the greatest length of service.
Some cheap furnaces fulfill one or
more of these conditions, but the
furnace you want must fulfill all. That

is what the HECLA does.

“HECLA” FEATURES

Automatic Gas Damper prevents gas pulffs.

Gravity Caich locks door every time you shut it.
Double Feed Door for convenience when burning wood.

Damper Regulator enables you to operate the dampers without
going to the basement.

Dust Flue carries all the dust up the chimney.
Water Pan in the best position for effective service.
Large Ash Pan with handle.

Double Tin and Asbestos Lined Case to prevent the loss of
heat in the cellar.

STEEL RIBBED FIRE POTS PATENT FUSED JOINTS
INDIVIDUAL GRATE BARS CAST IRON COMBUSTION CHAMBER

Clare Bros. & CO.,Limited

PRESTON, ONTARIO

VANCOUVER WINNIPEG




CONSTRUCTION 35

Detail of Entrance, State Normal School, San Jose, California. The largest concrete building of its kind in the world, and the
most notable monolithic structure ever erected in America. The exterior of the rough walls are covered with a pei)l)ie dash of
“Medusa” White Portland Cement, From an artistic standpoint nothing has thus far been developed in this particular type of
structure to equal it. Because of its immense proportions and unusual treatment it is attracting world wide attention.

“MEDUSA” White Portland Cement

A true Portland, perfectly White in Color—Stainless—Guaranteed to pass

Standard Specifications.

Equal or Superior to any other White Portland Cement known.

For Exterior and Interior Work where any High-Grade Portland 15 required.
A beautiful product adapted to Ormamental Aurtificial Stone Work of the High-

est Grade.
Request Free Sample, Circular and Price.

“MEDUSA” Water-Proof Compound

MAKES CONCRETE IMPERVIOUS TO WATER
PREVENTS DISCOLORATION AND EFFLORESCENCE.

It is a dry powder, to be thoroughly mixed with dry cement before sand and water
are added, thus becoming an inseparable part of the concrete.

“Medusa” gives absolutely permanent results. Will
not affect strength, setling or color of Portland Cement.

Manufactured in Canada by

Stinson-Reeb Builders’ Supply Co., Limited

9th Floor Eastern Townships Bank Building

We Want Ageats in Every City and Town

to handle this Material MONTREAL. P.Q.

w\“
h
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ELECTRIC DUMB
WAITERS

DUMB WAITER MACHINE

Pash Button Control

HE Electric Dumb Waiter is worked auto-

matically by means of a push button, a series
of push buttons being arranged according to the
number of floors the conveyance has to serve. lIts
operation is simple and reliable, consisting of the
mere pressing of a button with number correspond-
ing to the floor to which it 1s desired the waiter to go.

Send Your Inquiries fto

The Turnbull Elevator Mfg. Co.

John Street, Toronto
Branches—22 St. John Street, Montreal 193 Lombard St., Winnipeg
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PORTLAND
CEMENT

is the most important constituent in Concrete—
good cement, if properly mixed with the re-
quired aggregates, makes good Concrete.

Architects

who desire a superior result in their Concrete

work

Must Specify

a Cement of a standard quality, in punty and
uniformity. For strength, beauty and depend-
ability our Cement is not excelled.

Our Cement

manufactured at our conveniently located mills,
in close proximity to the centers of consumption,
which provide us with unequalled facilities for
prompt shipping service, is of that standard
quality and uniformity that, together with clean

aggregates, makes

Real Concrete

Cur mills are located at Atwood, Durham,
Hanover, Kirkfield, Orangeville, Owen Sound
and Wiarton. QCur organization permits us to
provide prompt shipments at all points.

ALFRED ROGERS, L.

28 King St. West, Toronto
Travelling Western Representative, W. C. Huff, Winnipeg
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Transportation Building, Montreal. Messrs. Carrere & Hastings,
and Messrs. Ross & MacFarlane, Associate Architects.

THIS BUILDING 1S TO BE EQUIPPED WITH

Otis Traction Elevators

THIS type has been adopted as best meeting the require-
ments for perfectly controlled high speed passenger
service with electric power. This machine has been

adopted in most of the recently erected high buildings on the

continent, and is notable for the exceptional car travel with
facility for perfect control, which requirements make 1t best
adapted for elevator service in towering structures.

SUPPLIED AND INSTALLED IN CANADA BY

OTIS-FENSOM ELEVATOR COMPANY

LIMITED
Head Office—Toronto Works—Hamilton



McArthur Building, Winnipeg. J. H. G. Russell, Architect.

i Y~HE BUILDINGS RECENTLY COMPLETED in Canada that have
been equipped with Standard Ideal Ware bespeak of the high quality of our
plumbing fixtures. Our products are specified by Canada’s most eminent

Avrchitects in their proudest, as well as their smallest work.—Quality of product, to-

gether with service are the factors that have made Standard Ideal Ware the standard

in the specifications of Canadian Architects.

SALES OFFICES & SHOWROOMS: HEAD OFFICE
 TORONTO, MONTREAL, WINNIPEG. : PORT Hopg', gA‘\l&Igzmsg

J ConsrrucTION, MarcH, 1911. 39
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Residence of M. B. Davis, Montreal. Equipped with ‘“Standard Ideal Ware.” Robert Findlay, Architect. W. J. McGuire & Co., Plumbers.

Jacobs Building, Montreal. Equipped with “Standard Ideal Ware.” Mitchell & Creighton, Architect. W. J. McGuire, Plumber.

ConsTrRUCTION, MARCH, 1911. 40



Bennett’s Theatre, Montreal. Equipped with ‘“Standard Ideal Ware.”

Shea’s Theatre, Toronto. Equipped with “Standard ldeal Ware.” Chas. J. Read, Architect,

CONSTRUCTION, Magrcw, 1911. i
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OUR EEAD OFFICE AND FACTORIES AT PORT HOPE., CAN., WHERE “ALEXANDRA’” WARE
IS MADE.

The Largest Exclusive Cast Iron Porcelain
Enameling Works under the British Flag.

500 HANDS EMPLOYED. CAPACITY 110 TONS OF IRON MELTED DAILY.

MANUFACTURERS OF CAST IRON PORCELAIN ENAMELED SANITARY WARE

HEAD OFFICE AND FACTOR IES :

PORI BIOPE, - - (ANEDA

» : SALES OFFICES AND SAMPLE ROOMS
TORONTO. 115-121 King 8¢. East MONTREAL, 155 Notre Dame St. W. WINNIPEG, 156 Lombard Street

ALE XANDRA
WARE
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The late John M. Carrere—Pioneer Work-
er in modern school of American Architec-
tural design, and highly esleemed by both
confreres and public.

O MORE WIDESPREAD regret has
been felt in architectural circles in recent
years than that occasioned by the death of

the late John M. Carrere, which occurred in New
York recently under most distressing circumstances.
A a man highly esteemed and honored by his con-
freres, respected by the public and recognized as one
of the foremost, if not the foremost designer on this

continent, the deceased held a position in the archi-

tectural profession which falls to the lot of but few
men in this particular calling of life.

John M. Carrere was one of the pioneers who under-
took to establish an American style of architecture.
He, together with his partner, Thomas Hastings,
and the members of the firm of McKim, Mead &
White, were responsible for the introduction of the
beaux art influence with its spirit of Italian and
French Renaissance. The work of Mr. Carrere,
along with hi; co-adherents, has been the chief
factor in bringing about the present American archi-
tectural revival,

Mr. Carrere was the son of John Mervin Carrere
and Anna Louisa Maxwell. He was born in Rio
de Janeiro on Nov. 9, [858. H- received his edu-
cation in Europe, graduating from the Ecole des
Beaux Arts in 1882. He achieved great success
with Thomas Hastings in designing many notable
buildings. The firm known as Carrere and Hastings
were architects for the New York Public Library,
the new National Academy of Design, the New
Theatre, the Cathedral of St. John the Divine, and
the Alcazar and Ponce de Leon Hotels at St. Au-
gustine, Fla. The artistic merits of these structures
reflect much of Mr. Carrere’s personal talent. In
1886 Mr. Carrere married Marion Dell of Jackson-
ville, Fla. His wife and two daughters, Anna M.
and Dell, survive him. He is also survived by his
mother, Mrs. A. L. M. Carrere, and his brothers,
J. Maxwell and Henri Valente Carrere.

Mr. Carrere was a member of the New York Chap- =

ter of the American Institute of Architects and was
twice its president. He was also the founder and

CowstrucTron, ApriL, 1911,
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twice president of the Beaux Arts Society of New
York city. He was delegate to the Fine Arts Fed-
eration and a member of the Architectural League
of New York. He was also a member of many

prominent clubs, including the Century, Players,
Baltusrol Golf, City and the Richmond County
Country Clubs.

Building Returns for March—Substantial
improvement noted over preceding month—
Twenty-three cities register average gain of
37 per cent.

EWER LOSSES than were noted in the pre-
vious month, and a substantial improvement
as compared with the corresponding period of
last year, is the summary of CONSTRUCTION’S report
in brief for building operations carried out in twenty-
three representative Canadian cities during the month
of February. In reviewing the situation, the same
accelerating tendency is observed as that which ob-
tained at the beginning of last year, and this in itself
is a pretty reliable indication that the volume of work
ahead is to assume greater proportions than has ever
been attained in a like period before. Permits issued
in the twenty-three centres referred to amounted to
$4,015,958, as against $3, 000 127 in the same
month of last year, which represents an average of
gain of 34 per cent.—a most satisfactory showing to
say the least, especially so, when one takes into ac-
count the heavy operations which were carried on
right up to the close of the fall season.

Ontario, as in the previous month, experienced the
hardest rub, five of the seven losses noted falling in
this province. Ottawa dropped behind to the extent
of 33 per cent., and Fort William and London re-
gistered respective decreases of 21 and 35 per cent.
The losses noted in the case of Stratford and St.
Thomas, while indicating a large decrease per cent.,
are really unimportant. On the other hand, To-
ronto has a total of $969,590, which is 18 per cent.
better than her corresponding amount; Hamilton
doubled her previous figures by undertaking work
aggregating in cost $75,450; and Windsor and
Brantford succeeded in surpassing their former mark
to the extent of 614 per cent. and 180 per cent. in
order named.
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In the West, a marked onward movement was in
evidence on practically all sides. Lethbridge’s set-
back (20 per cent.) alone is the only thing which
prevented the centres reporting from having a per-
fect score.  Vancouver not only surpassed the million
mark, but again has the highest total for the month
registered in the Dominion. Everything seems to in-
dicate that Vancouver is just entering whalt is to be
a period of growth that will be much more marvel-
lous and rapid in every way than even the high state
of development through which it has already passed.
While less pronounced from an investment stand-
point, Victoria’s total of $182,940, representing a
gain of 20 per cent., shows excellent progress, and as
much can be said regarding the total of Calgary
($333,660), and the amount of Winnipeg ($432,-
500), both of which reflect a most satisfactory and
wholesome condition. E.dmonton, also, with a gain
of 187 per cent., notes a substantial upturn; Regina
1s ahead by 104 per cent.; and Moose Jaw tacks on
a gain of 27 per cent., although ia the latter case the
corresponding amounts are quite small.

Without the figures of Montreal, the Eastern section
would be rather slimly represented, although it is
known that a large number of places in both Quebec
and the Maritime Provinces are undertaking con-
siderable construction work. Halifax and Sydney
put in a somewhat quiet month and St. John failed
to report. Montreal, however, issued permits
amounting to $642,428, as compared with $274,030
in February of last year, and has the third largest

Pt alin the list.  Advices to hand state that Montreal

has a big building year in prospect. In fact, reports
from practically all sections predict big things, and
unless industrial disturbances interfere with condi-
tions, the record for each and every month from
now on should double that registered in the year
just passed.
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8eriln, Ont. ............... $ 8,600
Brantford, Ont. ........... 6,600 $ 2,350 180.85
Calgary, Alta. ............ 333,660 169,800 86.50
Edmonton, Alta. .......... 83,825 29,130 187.74 ceeen
Fort Willlam, Ont. ........ 25,775 32,725 e 21.24
Halifax, N.S. ............. 6,000 14,525 e 58.70
Hamilton, Ont. ........... 75,450 37,650 100.40 ceeen
Lethbridge, Alta.r ......... 30,000 37,570 PN 20,15
London, Ont. .............. 13,195 20,322 N 35.08
Montreal, Que. ........... L. 642,428 274,030  134.44
Moose Jaw, Sask. ........ 10,200 8,000 27.50 e
Ottawa, Ont. .............. 64,500 97,200 e 3365
Peterboro’, Ont. ........... 5,550
Port Arthur, Ont, 4,200 B PN
Regina, Sask, ...... 67,975 28,265 140.57 cean
Stratford, Ont. .... 700 5,000 e €125
St. Thomas, Ont. 1,300 4,700 e 72 34
Sydney, N.S. ............... 2,030 1,775 14.36 e
Toronto, Ont, ............. 969,590 860,440 1268 ...
Vancouver, B.C. ........... 1,047,790 880,795 18.95
Victorla, B.C. .............. 182,940 151,760 20.54
Windsor, Ont. ............. 37,150 5,200 614,42
Winnipeg, Man. ........... 432,500 335,900 28.75

$4,051,958 $3.000,127 34.44

Cement Show of C.C.C.A. a Success—Next
show for Montreal—Iis President respon-
sible for ils present exislence—Co-operation
of inleresls necessary.

HE CANADIAN CEMENT and Con-

crete Association conducted, during the

month of March, the most successful cement
show that has as yet been held in Canada. This
association encountered many diffculties in its early
history, and had it not been for the persistent and
energetic labors of its president, Mr. Peter Gillespie,
who is himself in no way financially interested in any
branch of the industry, the association would have
been no more.
While the cement interests, to some extent, have
taken interest in the success of the organizaion and

_ the work that it is doing, they have not lent the co-

operation that they should, to effect an organ-
ization' which was created solely for the purpose of
disseminating scientific information relative to the
proper and improper use of cement. However, at
this time it appears that the Canadian Cement and
Concrete Association is past the period of infancy,
and although it has not as yet been offcially an-
nounced, it is generally understood that the next
convention will be held in Montreal, where it is to
be hoped the association will receive a greater
degree of courtesy from the local authonities than
was accorded them in Toronto. The show, if
taken to Montreal, we feel safe in stating, will be
by far the largest and most important ever held by
the association.

Ernest Flagg, Architect of Singer Building,
in discussing the future of Americen archi-
lectural style, believes that materials should
express their utililarian function.

HE FUTURE OF AMERICAN archi-
tectural style, or the style of architecture
that shall be adopted in the New World,

has been one of the most interesting subjects for
discussion in architectural circles in both Canada
and the United States during the past decade.

In discussing the future American style, Mr. Ernest
Flagg, the architect of the Singer Building of New
York, recently made the following comments, which
fairly represent the views of the profession on this
continent :

Nothing can hinder the advancement of invention
and progress of architecture if we meet the problem
squarely and bring to its solution common sense,
reason, and good taste.

The great hindrance to all advancement in art is
the habit of copying. When invention ceases and
servile imitation takes its place, progress stops. The
blighting effects of this sort of thing, even when well
done, can be seen in French architecture after the
Revolution. For centuries the beautiful styles called
after the French kings had followed each other in
orderly sequence, when suddenly it became the
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fashion to affect the antique—invention stopped, pro-
gress ceased, and French art received a blow from
which it has hardly yet recovered.

Style in architecture is in the nature of an evolution;
it is a thing that is constantly changing. The
changes are gradual; so slow indeed as to be im-
perceptible from year to year, but clearly discernible
at longer intervals of time. Like changes of fashion
in dress, no one knows who is responsible, because
no one person is responsible; but the changes appear
as the result of the labors of all those working in

that field.

To produce an architectural style it is necessary that
all those engaged in the work should proceed along
a common way. Here in America we have not yet
reached the starting point. Like a bird which rises
and circles about before taking its direct flight, we
are veering about, making ready to set our course.
English influences, French influences, Italian influ-
ences, and other influences have been at work, and
we have made a sort of salad of them all. Soon
some one force will prove itself dominant—at the
present time it looks as if that force would be French.
As Ttalian influences dominated in France at the
time of the Renaissance, so French influences will
perhaps dominate here in what may be our naissance
of art, and just as Italian styles became French when
transplanted to French soil, so French styles will,
if we have the true art instinct, be transformed after
taking- root on American soil. '

The time has almost gone when one stops to con-
sider what style, ancient or modern, he shall adopt
for a building; and the time has almost come when
one will think only of how, using the style of the
time, he can do his share in the onward march of
invention and progress. When this movement fairly
gathers headway, neither England, France, nor Ttaly

will set our fashions for us; we will evolve them for
ourselves, :

What our future styles will be no one can predict;
neither can one tell what forms our building will
take. As in the last twenty years, the elevator and
the steel frame have wrought wonderful changes, so
future inventions may cause no less important ones,

The role of the architect should Le to accept these
new conditions frankly and bring to the solution of
the problems that present themselves these methods
which the architects of the thirteenth century used
with such wonderful results in dealing with the new
methods of construction of their time. That is to
say, the spirit of daring adventure, the spirit of in-
vention, guided by good taste, which transformed
every structural feature and engineering expedient
into a thing of beauty; the spirit of truthfulness in
the use of materials and methods, so that things
appeared to be what they were, not, as too often
happens nowadays, what they are not.

Let us cast aside shams and makeshifts; let sheet
metal no longer masquerade as stone. Let us be
more sparing in the use of columns and other archi-
tectural features in places where they have no use or
meaning, but let us try to give to every material the

forms and uses suited to it, and let the exteriots of
our buildings tell the story of the plans. . :
A new generation of architects is now taking the
field. These men have had advantages of educa-
tion which few of their predecessors posSes§ed: They
can apply to their work those sound prmcnples.of
good sense and correct taste which, though coming
to us from France, are not French, but universal, for
they are the fundamental principles of true art of
all times. , :

From these young men, then, we may expect great
things, and, unless all signs fail, we shall in dqe time
have an American style of architecture of which we
shall pot be ashamed.

Lord Kitchener believes there should be
women architects—Draughtswomen may be
possible, but the profession of architecture
cannol be successfully practised by women.

HE EMINENT GENERAL, Lord Kitch-
ener, who knows much about architecture
and building construction, has expressed

himself in favor of the idea that there should
be women architects. In view of the fact that
women of to-day have found their way into
almost every profession and business, it seems
on the face of it that Lord Kitchener is right.
But when we remember the atmosphere of the
draughting office we cannot but think that archi-
tecture is a profession for which women are not
well suited. There is no question but what a lady
architect would remember the clothes closets, ar-
rangement of pantry, and other details in modern
residences that are very often overlooked by the
draughtsman, but could she be an architect in the
real sense of the word? The true architect, as his
title implies, is a master builder who superintends
the construction of the building he designs. He
must be able to direct the actual work of construct-
ing his building as well as write the specifications for
the work. He must be a competent buyer; he must
know the comparative value of materials and the
relative abilities of contractors. We believe that if
draughtswomen could live in, and not object to the
usual atmosphere of the draughting office, she would
be valuable as a draughtswoman, but she will never
make an architect. Lord Kitchener can hardly be
taken seriouzly. He is, evidently on this point, more
chivalrous than sincere. ’

AN IMPORTANT building project reported to
be in prospect is a large modern hotel, to be erected
by the C.P.R. on the present site of the Murray-
Kay, Limited, adjoining the block of land at the
corner of King and Yonge streets on which the
company will construct its new sixteen storey office
structure. The new office building is to be built
at once, but it will be some little time, yet before .the
construction of the hotel will be started. The new
ho§telry, needless to say, will be modem in its ap-
pointments.
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Head Office Building of the Royal 8ank of Canada, 147 St. James Street, Montreal.
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H. C. Stone, Architect.



View Looking Toward Entrance from the Main Banking Room, Royal Bank of Canada, St. James Street, Montreal,
Showing Detail of Doorway and Mezzanine Floor. H. C. Stone, Architect.

Iy

Maln Banking Room, Royal Bank of Canada, St. James S"treet, Montreal, Showing the Wall Scheme and Detall of
Counters and Screens. H. C. Stone, Architect. .
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Board Room, Royal Bank of Canada, St. James Street, Montreal. Note the Effective Wali Panelling and Treatment
of Fireptace, H. C. Stone, Architect.

Manager's Office, Royal Bank of Canada, St, James st;'éet, Montreal. H. C. Stone, Architect.
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& FAILURES
AND THE LESSONS

THEY TEACH

Full text of address delivered by President Peter Gillespie before the Third Annual Con-
vention of the Canadian Cement and Concrete Association.

T IS A TRUISM often repeated that the pub-
lic has a short memory. The lessons to be
derived from great disasters are soon forgotten

except by a very small number. The fatal Iroquois -

Theatre and Collinwood school disaster of a few
years ago, so costly in child life and so much in the
public mind for short intervals, showed the necessity
of safeguarding the occupants of public buildings.
For a time our civic authorities were active in having
places of public entertainment carefully inspected.
Much was heard for a season about fireproof cur-
tains, accessible exits, fire drill and fireproof schools,
but soon the public relapsed into its old ruts. In-
spection became less searching and the authorities
more forgetful and the public continues to run daily
the same risks that the victims of these disasters ran.
[t sends its children to the same schools and attends
itself, the same places of public worship or enter-
tainment, and only becomes conscious as to the
chances it is taking when some other horrible calam-
ity occurs. Truly, the public has a short memory.

It i1s chiefly because humans are humans and not
machines that we continue to take chances. A
machine can be constructed to do a given thing in a
specified way an endless number of times. Whether
its work be punching or drilling or cutting, it does
it with machine-like precision. It never tires, never
grows careless and is never actuated with a spasm
of over-zeal or indolence. It is never tempted to
scamp its work. It is never influenced by the desire
to make excessive profits and never knows the flattery
of the multitude or the sting of adverse criticism.
It never forgets, never flatters, never tempts, never
cajoles, never bluffs and never pleads. But men are
differently constituted. They possess the human
traits. They are influenced by example, possess pas-
sions and emotions, cherish hatred, remember injuries
anc! forget the lessons which great trises in their ex-
perience ought to'impress on them. The attention of
engineers, architects, builders and building depart-
ments has been called to the lessons which are taught
by the failures of structures designed and erected by
them or under their supervision. It is not that the
field is a new one that this paper is devoted to so
hackneyed a topic, but to emphasize once again,
firstly those elements which have contributed to fail-
ures, and secondly those corrective or precautionary
measures which will tend to prevent their recur-
rence.

Especially in the use of reinforced concrete has the
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general reader’s attention during the past five years
been called to -a rather large list of failures, all of
them more or less serious and not a few of them
having fatal results. Reinforced concrete has been
comparatively new in the building art and in its
fabrication is very different from other materials with
which the constructor is familiar. Unlike steel or
wood, its strength increases with age. It is poured
into forms, at which time it is plastic, and has to be
sustained until it acquires sufficient strength to sup-
port itself. It consists of two materials, not one, and
since the disposition of these, with respect to each
other vitally affects the strength of the product, exer-
cise for great care in this placing is necessary. More
perhaps than of any other building material is this
true—it possesses great capacity for injury in the
making and placing. Following are cited a number
of failures of reinforced concrete structures which
during the past twelve months or so have occurred,
and reference to which in the engineering press has
come to the writer’s notice. They represent typical
cases and an examination of the list will enable us to
classify the causes under a few general heads.

The comparatively - recent announcement that the
great dam across the Colorado River at Austin,
Texas, is to be rebuilt has served to recall its failure
over a decade ago. It will be remembered that that
failure was announced to the world at first as a seri-
ous reflection upon the engineering profession because
some hydraulic engineers of eminence had been con-
nected with the work. Subsequently, however,
when the whole history had been investigated, it was
found that the authority of the engineers had been
interfered with to such an extent by the city officials
in control, that their responsibility had been practic-
ally nullified. Indeed, one prominent engineer had
resigned rather than have his name further connected
with a work over which he had no control.

On February 28, 1910, a reinforced concrete arch
of three spans over the Flat Rock River at Edin-
burgh, Ind., collapsed during an unusually heavy
flood. The design had been furnished by a well-
known bridge company, but the Bridge Commis-
sioners, in their desire to economize and with a wis-
dom commensurate with their experience in such mat-,
ters, decided to omit the piling underneath the abut-
ments and to carry them instead to.a somewhat
greater depth. And so the bridge was built. The
materials supplied and the workmanship throughout
seemed to be excellent, but in the season of heavy
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flood the piers were undermined by scouring and the
‘'structure collapsed. There does not appear to be
any other cause of failure than the insufficiently sup-
ported piers, and the responsibility of course must
rest on those who ordered the modification of the
original plan.
A concrete dam at Fertile, Minn., was washed out
by floods early in April, 1910. The trouble is at-
tributed to the fact that the foundations were not
laid sufficiently deep to prevent scouring and under-
mining, and failure ultimately ensued.
The partial failure of the Bayless reinforced concrete
dam at Austin, Pa., in January, 1910, exemplifies
a trouble of a slightly different character. The dam
was completed in December, 1909, at a cost of up-
wards of $70,000. On completion, it was observed
that there was one small crack 1-16 inch wide, ex-
tending from the top of the dam to the ground level.
Subsequently others, similar in appearance, devel-
oped, and during a heavy freshet on January 23,
1910, a section of the dam between vertical cracks,
under the thrust of the impinging water, shid forward
some |8 inches. This movement covered a period
of some 8 hours and then stopped. Investigation
disclosed the information that the failure was due
primarily to the fact that the dam was founded upon
a bed rock, the successive strata of which were sepa-
rated by layers of shale or clay. The impounded
water, having worked itself under the foundations,
had softened the clay, with the result that the upper
stratum carrying a portion of the dam had moved
forward on the lower. It was stated that the weak-
ness of the concrete was doubtless due to the fact
that much of it had been hurriedly placed, part of
it in freezing weather. The anchor bolts, which had
been grouted into the foundation rock, had moved
outward with the rock into which they were an-
chored. ’ :
On April 7, 1910, the collapse of a concrete roof
under construction at the new car-barn of the Shore
Line Electric Road at Saybrook, Conn., took place
and resulted in the death of one man and the injury
of two others. The roof was a 4'inch slab of rein-
forced concrete on girders, about 8 inches on centres
and of 37 feet span. The last work had been com-
pleted about ten days and the forms were being
removed. It was telieved that the premature re-
moval of the forms and the excessive loading of the
green roof ¢lab with roofing material were the joint
causes of the accident.
On July 13, 1910, one of the columns of the con-
crete groined arch roof to the filter chambers in
course of construction’ at Owen Sound, Ont., col-
lapsed while the centering beneath was being re-
moved. Two men were quite seriously injured.
The accident apparently was due primarily to the
early removal of forms, combined with the fact that
the 18 x 18 inch columns on two sides of the square
roof of the arch were quite incapable in themselves
of resisting the arch thrust. The forms were re-
moved in only four days after pouring, notwith-
standing the fact that seven days was the minimum
specified time for removal.

The upper part of a reinforced concrete chimney
under construction at the plant of the American
Woollen Co., South Royalston, Mass., collapsed on
April 9, 1910, causing the death of two men. The
chimney was to have been 105 feet high with an
inside diameter of 4 feet and an outside diameter
of 4 feet 8 inches at the bottom, and with walls
varying in thickness from 8 inches at the bottom to
4 inches at the top. The forms used in construction
were in two sections, each 31/ feet deep. The pro-
cedure was to fll the upper form, then to loosen the
lower and set it above the upper for filling. This
took one day. Next morning, the form in the lower
section was loosened and it was placed on top and
filled. Thus, the concrete in any 31/ foot vertical
section had less than 24 hours in which to set before
its side-supporting forms were removed. The acci-
dent occurred when a height of about 70 feet had
been reached, the section last uncovered, then only

20 hours old, caving in and carrying the workmen

to the ground with it. It is reported that the tem-
perature the day before the break had taken a sudden
drop, but it was not at any time below freezing.
The failure was undoubtedly due to loading a very
green concrete before it had acquired sufficient re-
sisting power, as the materials were good and the
design and execution satisfactory.

A reinforced concrete grain elevator of typical de-
sign failed under a normal pressure of grain at
Springfield, Ohio, on October 24, 1910. As has
been rather common in elevator construction where
a battery of cylindrical units has been constructed,
the unused spaces, external to the cells, but lying
within the tangent walls, had been utilized as aux-
iliary bins. No one saw the beginning of the col-
lapse, so that its exact behavior cannot ke stated,
but from the appearance afterwards it was evident
that the lower section of the wall where the pressure
was greatest, was forced out under the pressure of
the wheat. This poition sheared off clean at the line
where the straight wall connected with the circular
wall of the larger bin. The weak point in the
structure was that the horizontal rods in the straight
wall were not connected to those in the circular, nor
were they tied back for any distance into the con-
crete of the circular walls. It was stated that the
plans showed the rods in the straight walls securely
fastened into the circular bins and that the. failure to
so fasten them was due to the negligence of the fore-
man.

On November 22, 1910, a four-storey reinforced
concrete building being erected for the Henke Fur-
niture Co., Cleveland, Ohio, suddenly collapsed,
throwing one of the walls over a two-storey frame
building next door and so crushing the structure as to
cause the death of four of its occupants and the
sertous injury of seven others. It was of reinforced
concrete column and girder construction with hollow
tile and concrete floor system, and brick curtain walls
varying in thickness from 21 inches at the basement
to 13 inches at top floor. A commission of enquiry
was immediately appointed, on which were repre-
sentatives of the Builders’ Exchange, the Cleveland
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Engineering Society and the Cleveland Chapter of
American Institute of Architects. This commission
was empowered to take evidence, and to consult
every available source of information that might ex-
plain the cause of failure. After the wreck had been
carefully examined, the design checked over and the
witnesses examined, the inding was announced. The
failure, it stated, was due primarily to the premature
removal of forms in the third storey. It fixed the
responsibility on the architects, the contractor, the
owner and the Department of Buildings for the city
of Cleveland. The architects were adjudged re-
sponsible in that they did not give sufficient consid-
eration to the removal of forms, in that they did not
give sufficient attention to the materials, and in that
they did not give adequate supervision to the work
of construction. The contractor was adjudged culp-
able in that he employed foremen who were entively
ignorant of the intent of plans and specifications or
of the nature of the materials they were handling.
In consequence, the sand was inferior, the forms
were removed prematurely, and that regardless of
weather conditions, the green concrete was regu-
larly overstressed, the members were not of the sizes
called for in the plans, the concrete composing them
was open and porous and sawdust and shavings
were found in the bases of columns. In addition, it
developed that less cement had been delivered to the
building than would have been necessary to con-
struct it had it been built as planned.

The owner was deemed responsible in that he had
not employed a special concrete inspector on the
work as required by the building regulation.

The Department of Buildings was held responsible
in that it had ignored the requirements of that por-
tion of the building code which makes it necessary
that the owner employ a special reinforced concrete
inspector. It thus appears that the Building Depart-
ment rather than the building code was at fault.

I have chosen to classify the causes of failure in the
above cited cases as follows:

(1) Interference with a suitable design by those
in guthgrity. but‘ not possessing a knowledge of
engineering practice. '

(2) Defective design.

(3) Inferior materials.

(4) Ignorant or wilful disregard of specifications
and plans.

The first of these is unfortunately of too common
occurrence. In all human probability the Austin
dam and the Edinburgh arch would be standing to-
day but for the intervention of the “cock sure ag-
gressive” individual who, when clothed with a little
brief authority, becomes a paragon of wisdom on
everything under high heaven. This type is found
frequently in our municipal councils and it is to be
regretted that engineers of wide experience and good
judgment sometimes permit themselves to be domin-
ated by them. An engineer’s judgment may be in
error, but is it not more likely to be productive of
good results if it be corrected through consultation
with other engineers of equally good standing, than

¥

if it be reversed by men entirely untrained in the
problems of design and construction.

Fortunately, the day of unsafe design in reinforced
concrete is becoming a thing of the past. The design
of reinforced concrete, like the design in wood or
steel, has been reduced or is being reducd, to a
standard based on the proportion and strengths of
materials which constitute it. There is, therefore,
no reason to-day why the average practising engineer
should not acquaint himself with concrete designing .
so that, at least, he can finish his plans with some
such detail as he does those for his structures in steel.
He may, if he prefers, leave the details to his con-
tractor, who, like the contractor for steel, can make
them according to the standards of his practice. He
raust exert every care in informing himself as to the
character of the materials he must employ and of
the foundation upon which he proposes to erect his
structure.  The dams at Fertile, Minn., and at
Austin, Pa., furnish illustrations where disaster might
have been averted by a careful examination of the
underlying strata, prior to construction. The de-
signer must recognize, too, that the safety of his
design depends upon the constructor as well as upon
himself, since concrete construction is not fixed as is
that in steel. An editorial in the “Engineering
News,” speaking of this phase of a designer’s re-
sponsibility, asserts that *‘the design cannot be sent
from the drawing table with perfect confidence in
its precise reproduction in the structure. It is the
joint product of the man in the office and the man in
the field, and any design which fails to recognize this
is a poor one, no matter how nearly it may conform
to accepted standards. No engineer who is not pre-
pared to supervise the construction of a reinforced
concrete structure is justified in designing that struc-
ture as closely to the safety limit as he is when the
construction is to be under his eye.”

The prevention of the utilization of inferior material
is the work of the engineer, the architect and the
inspector. No reinforced concrete work of any
magnitude should be constructed without a capable,
conscientious inspector., . The Henke building suf-
fered from inferior material, as it did from almost
every other malady to which reinforced concrete is
heir. The remedy for this is vigilant, constant in-
spection. Failures resulting from the premature re-
moval of forms could invariably have been prevented
by the exercise of intelligence and a little precaution.
The Henke building disaster, the Own Sound fltra-
tion plant accident, the car-barn roof failure at Say-
brook, Conn., and the chimney collapse at South
Royalston, Mass., were all preventible if careful
examination had been made before stressing the con-
crete, which, possibly due to temperature conditions,
had not yet acquired its preliminary strength.. The
failure of the grain elevator at Springfield, Ohio, was
due to the ignorance of a foreman. Any foreman
who appreciated the proportions of the materials he
was handling would not make the blunder that was
made.

The remedy for these evils is the employment of the

experienced, intelligent, painstaking inspector. He
(Concluded on page 66.)
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Main Facade of the New Public Library, Fifth Avenue and Forty-first Street New York City. Carrere and Hastings, Architects.

| HE NEW
{ s 1C LIBRARY
NEW YORK CITY

Magnificent educational building which was recently opened for the
first time to permit the public to view the remaiae
of its designer, John M. Carrere.

HE MOST IMPORTANT of great Am--

erican educational institutions, the New

York Library, was opened under rather de-
pressing circumstances. The doors of this building
were first opened to the public to view the body of
its designer, the late John M. Carrere.

The New York Public Library without question is
one of the most remarkable examples in the United
States of the typical American aspiration in archi-
tecture. Carrere & Hastings, together with McKim,
Mead & White, of New York, were the pioneers of
the American Renaissance School that has domin-
ated, to a very great extent, the architecture of the
larger buildings erected in the United States within
the last decade. -Not only have the architects of
this structure designed the building, a remarkable
one, in keeping with the prevalent spirit in American
architectural design, but they have also taken into
consideration the utilitarian necessities in an educa-
tional structure, of such immense proportions. The
old idea of the library as a secluded room in which
a few scholars could browse at leisure among musty:
volumes, has given way to the idea that it is essen-
tially a vehicle of popular education—one which

should be in some measure supported by public
funds and managed chiefly for the purpose of giv-
ing the widest possible circulation to its accumulated
and accumulating store of books. . i
Mr. A. C. David, in describing this structure in the
“Architectural Record,” says:—*“The American
Public Library has, like all institutional buildings,
usually been designed for the purpose of imposing
itself upon the public. It has not attempted to solicit
patronage by the suggestion of studious detachment.
It has announced to the public from some colonated
portico that it was a great educational institution,
and that the public must for its own good, come in
and get educated; and the designers have never felt
it necessary to invite patronage by retaining in the
building any flavor of domesticity which in Europe
has always been associated with such edifices.”

In his description of this masterpiece in the New
American School, Mr. David describes the building

further as follows:—

The main reading-room is one of the most spacious
rooms in the world—beautifully proportioned, light-
ed by a series of windows on both the long sides
of the room, and entirely accessible to the stacks.
To have obtained a room of these dimensions, so
excellently adapted to its purpose in everv respect,
was a great triumph for the architects. The small-
er rooms, also, particularly those like the gallery,
whose practical requirements are severe. are also ad-
mirably planned for their purposes. These Tooms
have been supplied with a good light by avoiding
anything like a heavy colonnade on the facade;
and while most of them (all of them except those
situated on the corners) obtain light from only one



Main Rotunda, New Public Library, New York City. Carrére and Hastings, Architects.

Main Reading Room, New Public Library, New York City. Carrére and Hastings, Architects.
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Exhibition Room, New Public Library, New York.

Carrére and.Hastlngs. Architects.

'

Perlodical Reading Room, New Public Library, New York City. Carrére

and Hastings, Archltects.
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One of the Side Staircases, New Public Library, New York City. Carrére and Hastings, Archi-
tects.

Ptriofdical Stack Room, New Public Library, New York City. Carrére and Hastings, Architects.
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direction, the light is in all except a few cases, all
that is needed. The corridors, which parallel to the
outer lines of the building between two rows of
rooms, one lighted from the street and the other
from a court, have to be artificially lighted, but that
is as it should be.

It is an interesting fact, however, that the superbly
dimensioned reading-room—an apartment 395 feet
long, over 75 feet wide, and 50 feet high—has

Panel of Ceiling in Main Reading Room, New Public Library,
New York City. Carrére and Hastings, Architects.

practically no salient effect on the exterior of ‘the
building. It stretches along the rear of the struc-
ture, and this facade is very plainly treated, without
any pretence to architectural effect. It is, indeed,
designed frankly as the rear of a structure which is
not meant to be looked at except on the other sides.
Any attempt, consequently, at monumental treat-
ment has been abandoned. The building is design-
ed to be seen from Fifth Avenue and from the side
streets. “The rear, on Bryant Park, merely takes
care of itself; and one of the largest apartments in
any edifice in the United States is practically con-
cealed, so far as any positive exterior result is con-
cerned.

The striking fact mentioned in the preceding para-
graph is a sufficient characterization of the purpose
of the architects. They recognized that they could
not plan a room of the required dimensions and
light it properly without destroying its value as the
primary motive of a monumental building; and in
obedience to their settled policy of being loyal prim-
arily to the needs of the plan, they deliberately sac-
rificed the monumental to the practical aspect of the
edifice. What is more, they sacrificed the archi-

tectural effect of the interior of the reading-room to:"
the convenience of the management in the handling
of the books. This superb apartment is cut in two -
by an elaborate wooden screen, from which the
books contained in the stacks are to be distributed;
and it is, consequently, almost impossible to get the
full architectural effect of the reading-room, except
from some point a long the balcony

The New York Public Library is not, then, in-
tended to be a great monumental building, which
would look almost as well from one point of view as
another, and which would be fundamentally an ex-
ample of pure architectural form. It is designed
rather to face on the avenue of a city, and not to
seem out of place on such a site. [t is essentially
and frankly an instance of street architecture; and
as an instance of street architecture it is distinguish-
ed in its appearance rather than imposing. Not, in-
deed, that it is lackmg in dignity. The facade on
Fifth- Avenue has poise, as well as distinction;
character, as well as good manners. But stll it
does not insist upon its own peculiar importance, as
every monumental building must do. It is content
with a soméwhat humbler role, but one which is
probably more appropriate. It looks ingratiating
rather than imposing, and that is probably one rea-
son for its popularity. It is intended for popularity
rather than for official use, and the building issues
to the people an invitation to enter rather than a
command. .

From a strictly architectural ‘point of view, there

Carved Wood Ceiling Pane! in Exhibition Room, New Public
Library, New York City. Carrére and Hastings, Architects.

are many criticisms which can be passed upon the

design. The niches and fountains on either side of

the entrance—the one monumental feature of the

building—are a not very happy and appropriate de-
(Concinded on page 86.)
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Circulating Library Room, New Public Library, New York City, Carrére and Hastings, Architects.
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Trustees’ Room, New Public Library, New York City. Carrére and Hastings, Architects.
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FEW POINTS
ON REINFORCED
CONCRETE DESIGN

Fult text ol paper read by C. S. L. Herzberg at the Third Annual

Convention of the Canadian Cement and Concrete Ass'n,

N DESIGNING reinforced concrete structures
one is continually meeting minor problems
upon which very little satisfactory information

can be obtained from the numerous treatises on the
subject. In the following paper I shall endeavor to
enumerate a few points in design which are some-
times apparently not given the attention they de-
serve.

Footings have probably given more trouble to the
designer, the erecting contractor and the owner than
anything else in connection with reinforced concrete.
Unequal settlement in footings is responsible for
‘numerous unsightly deformities and cracks and
some collapses. '

The common type of reinforced concrete column
footings is, of course, easily dealt with and differs
from a plain concrete footing only in its being de-
signed as a flat slab to resist bending instead of being
sloped off as a pedestal. In this type of footing the

centre of pressure coincides with !Ha geatre of Fravitg | -
of the footing area .nd U TEqUired size 1s formed

directly from the load to be carried and the resisting
power per square foot of the soil. Trouble is some-
times caused by having a footing too large in com-
parison with the size of the other footings in the same
building. This is particularly liable to happen in
the design of wall column footings in the following
manner ;—

If the footings are designed to carry the total dead
and live load, figuring each floor of the building fully
loaded, then the interior footings will, under probable
loading, not stress the soil as highly as will the wall
column footings. The reason for this is, of course,
that the load figured to come on the wall column
footings is usually about 70 per cent. dead load
(which is present under all conditions) and 30 per
cent. live load (which is never all there), while that
figured on the interior column footings is generally
about 40 per cent. dead and 60 per cent. live. As
the live load on the footings of a” building of five
storeys or more is never more than 50 per cent. of
the total live load, it will readily be seen that the
pressure per square foot is less on interior footings
than on exterior ones.

As all soil is compressed under any loading, the
interior footings will not settle as much as the ex-
terior ones, and the result is sometimes the cracking
of floor beams and slabs.

The difhculty is overcome, to a certain extent, by the
custom of reducing the live load by about 50 per
cent. in buildings of over a certain number of storeys.

This, however, would appear to be insufficient, and ~

it would seem that either a greater reduction should
be figured in designing interior footings, or else no

reduction at all should be allowed in figuring exterior
column footings. It would also appear to be wise to
even add a small percentage on corner column foot-
ings as a much larger portion of the wall coming on
these 1s dead weight.

It very often occurs that the footings under wall
columns cannot be built to extend beyond the outside
line of the column. In cases of this kind some sort
of combination footing should be used. This is
sometimes done by carrying the column in question
on a cantilever beam, pinned down at the other end
by one of the other columns. Care must be taken
in this type to reduce the footing under the second
column in proportion to the upward thrust from the
end of the cantilever beam.

A simpler method of treating the above is as follows:
Consider the wall column in question and the nearest
interior column as acting together on a combined
footing. Figure the loads coming on both columns
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and find the position of their resultant load. Add
the two loads and divide by the soil value per square
foot. This will give the required footing area. De-
sign a footing of this area and varying in width from
one end to the other in such a way that the centre of
gravity of the area will coincide with the point of
application of the resultant from the two column
loads. The thickness of the footing and the rein-
forcing material must now be designed, treating the
footing as an inverted beam, supported at the two
columns and resisting the upward pressure of the
soil, which will be of an intensity per square foot
equal to the soil value, minus the weight per square
foot of the concrete in the footing.

The above method can be used for designing com-
bination footings for any number of columns.

Figure 1 shows a footing of this type designed to
carry the four columns indicated, whose loads were

(1) 267,000 lbs., (2) 347,000 lbs., (3) 284,000
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lbs., and (4) 197,000 Ibs. The soil value assumed

was 5,000 Ibs. per square foot. Column | was a

corner column, and 2 and 3 were wall columns, and

4 was an interior column. The footings could not

extend beyond the lines ab and ac. The footing was

designed as follows:

Sum of column loads = 109,500 lbs.

Sum of moments about side ab == 10,272,166 foot

pounds.

Therefore centre of pressure is 10,272,166 _ ¢ (,
1,095,000 ’

4V in. from ab.

Taking moments about line ac, we find centre of

pressure is 7 ft. 0 in. from ac.

This locates the point x, the centre of pressure.

Area of footing required 1(5)35330 — 219 sq. f.

The lengths 1 8ft. 6 in. and 14 ft. 0 in. of the sides

ac and ab are now arbitrarily assumed.

Area of rectangle abed............. 259 sq. ft.
Area of footing required............ 219 «
Area to be deducted .............. 40 “
Deduct area efgh, 7x6 ............ 42

Let x = distance from ac to centre of gravity of
area to be deducted.
Let y = distance from ab.

Then x = 259x7 E 217x7 — 7 Oin.

d.y = 259x9.25 — .
and .y x9.25 - 217x9.38 —8 & 7 in.

wbich. locates tbe position of the area efgh, which
wgll give a footing whose centre of gravity coincides
with the centre of pressure.

" The footing was then designed for bending by
treating it as four beams between the four columns,
figuring on 5,000 pounds per square foot upward
pressure, minus the weight of the concrete in the
footing,

While the centre of pressure will, of course, shift
under different conditions of column loading, still
the variation cannot be sufficient to cause a serious
settlement of any part of the footing.

In some cases it is very difficult to economically
combine a wall column footing with any other foot-
ing. Where this is the case the footing is increased
towards the inside of the building and along the
wall.  When this is done, the column must, of
course, be tied in at the top and figured to resist the
bending caused by the eccentric loading on the foot-
ing. This bending is generally increased by the
bending moment from the eccentricity brought on
the column from the floor loads.

A point in designing reinforced concrete which is
often overlooked is the bending produced in wall
columns carrying long span beams. This moment
seldom gives trouble in the lower tiers of columns in
a building of any considerable height as, in such
cases, the columns are so heavily loaded that the ec-

centricity is not sufficient to produce actual tension
in the outside of the column.

The common practice of designing wall columns 20
per cent. heavier than interior columns does not al-
ways overcome this tendency to crack from bending
as the extra strength is not applied in the proper
place.

Consider the roof columns of a building of consider-
able width in which the roof beams span from side

Section on Line A-B.

to side with no intermediate support. The usual
custom is to carry the column reinforcement to with-
in a few inches of the top of the roof slab and to
bend the anchor bars of the beams down into the
columns the usual depth to prevent cracking in the
supper surfaces of the beams near the ends. In a
building designed in this way the result is pretty
sure to be cracks across the outer surfaces of the
columns, immediately under the level of the bottoms
of the beams, even though the roof be under no load
other than the dead load of the structure itself. The
reason for this is that the beam deflects under its
own weight and the weight of slab carried. This
deflection produces a tension in the upper surface of
the beam at the end, which tension is also present at
the outer surface of the column where it is alto-
gether liable to produce large cracks. These cracks
can be seen in many buildings.  They should be
provided against by increasing the reinforcing steel
in the outer side of the column. This reinforcement
should not be stopped at the roof level, but should
be bent in along the upper surface of the beam.
The use of plain steel rods for reinforcement in these
columns (if the same are not bent over as describ-
ed) increases the liability to crack, owing to the

Section on Line C-D,

fact that they must be embedded to a greater dis-
tance than deformed bars in order to develop their
tensile strength. Cracks of this nature are, of
course, more unsightly than they are dangerous, for
beams supported in this manner are usually design-
ed as non-continuous over the supports, and should
be of the required strength whether pinned down to
the columns or not. However, the bond with the
column is an added strength to the beam and should
be preserved.
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The placing of brackets under a beam of the above existing stresses are figured. The results of these
description does not overcome the difficulty and is, measurements appear to indicate that some designers -
in my mind, poor practice. The brackets tend to are oversanguine about the carrying capacities of -
spread the columns by causing the beam to act as an this type of floor.

arch whose thrust is not properly taken care of, and A more conservative design of flat ceilings is effect- .
cracks will very likely occur on the outer surface of ed by increasing the width of the beams and de-
the columns under the brackets. This construction creasing their depth until the underside of the beam
acts, to a great extent, like a roof truss without a tie is flush with the underside of the slab. The slab in
rod. : these cases is usually made up of small reinforced
Reverse bending should be given particular atten- concrete joists with tile fillers in between and two
tion in the design of highway bridges where heavy or three inches of concrete over the top to aid in
moving loads have to be provided for. In short compresstve resistance.

span culverts where a flat slab is used this reverse In this type of floor the stresses are known and the
bending at the abutments, if not properly taken care strength can be figured along the same. lines as the
of, may result in a failure which has all the appear- ordinary slab and beam construction. The tile fill-
ance of a shear failure, and such it may be after a ers are placed as much as possible below the neutral -
certain point, glthough it has probably started in axis of the slab so as not to decrease the compressive
tension cracks in the upper surface of the slab. resistance of the concrete, and, of course, they de-
Consider a culvert, say, 12 feet clear span to be d‘?‘ crease the dead load of the floor. This type of floor
signed to carry a 15 ton road roller. The slab is is not as economical in steel as the usual slab and
deSisnefl as non-continuous and 6110{18}1 steel is in- beam construction on account of the decreased arm
serted in the bottom to give a resisting moment to of the resisting couple of the steel in tension and the
properly take care of the total maximum bending concrete in compression.

moment liable to come on the culvert. In all prob-
ability the concrete itself will figure to take care of
all the shear at 50 pounds per square inch, and

Two-way reinforcement in a rectangular panel, de-
signed according to the accepted theory of reduc-
o . . tions in bending moments, effects economy in con-
therefore no extra provision is made against failure crete only. If the bending moments each way be

through shear. : .y

At first glance this culvert would appear to be prop- red:::;d in the usual manner of multlply g by
erly designed to insure against failure from any for the shorter span, and by A4  for
cause, for, as the slab is not fizured contigpuous over . X g s  ~GWE T L
supports it does not seem ne%ry to ,ﬁ% steal A4 X ATX B4
in the top of the slab at the abutments. This con-
clusion would be safe if the slab were cast separate
from the abutments, but if (as is nearly always the
case) the abutments and slab are monolithic the fol-
lowing is hable to occur:

A heavy vibratory load comes to the centre of the
span and produces considerable deflection and, as
the slab is tied down to the abutment, tension is pro-
duced in the upper surface of the slab and on the

the longer where A represents the shorter span and
B the longer, the steel may be slightly reduced by
placing less near the edges of the panel than near
the centre. This reduction is, however, offset by
the fact that, in using bar reinforcement the amount
of resistance of the upper layer of steel is decreased
by the decrease in the resising arm of the forces.
The saving in concrete is, of course, effected by fig-
uring it to take its full working compression in two

outer surface of the abutments. The slab being directions at right angles to one another.

thinner than the abutment cracks on top just inside Before closing I would like to enter a plea for the
the line of the abutment. Then as the load ap- standardization of unit stresses and formule in rein-
proaches this point the shear is increased and the forced concrete design throughout Canada. Some
cracked concrete is probably not capable of resisting things, of course, cannot be standardized, but such
this shear and collapses. points as ratio of the moduli of elasticity of steel
This failure might have been prevented in three and concrete, the allowable working compressive
ways, namely, by the use of top steel, by the use of strength of concrete, both in bending and in direct
steel shear members, or by having a complete hori- compression, the limits of the action, etc., might be
zontal joint between the slab and abutment. definitely settled and adhered to by all designers.
The advantages of what is known as flat ceiling If it is safe in one city to design a continuous beam
construction are many, the most desirable among uniformly loaded to resist a bending moment of
them being the appearance produced and the econ- one-twelfh WL., then it is equally safe to do the
omy in floor height. The chief disadvantage in the same in the next city, despite the fact that the sec-
most common types is our lack of scientific data on ond city insists on it being designed for one-eighth
the subject. In a well-known type, opinions differ WL. Other points might also be strengthened out,
nearly 100 per cent. as to the bending moment to be such as whether a specification should insist on using
figured in slabs under the same loading. In the En- 12 for the ratio of the modulus of elasticity of steel
gineering Record of 24th December, 1910, there is to that of concrete when, in another part it calls for
an account of some measurements made to obtain a working stress of 350 pounds per square inch for

the strain existing in different portions of a flat slab >  the concrete in a column and 10,000 pounds for
floor under working loads. From these strains the compressive steel embedded in the same column.



Darling & Pearson, Architects.

Deslgn for the Proposed Bank of Commerce Building, Winnipeg.
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CURRENT TOPICS

A PARTNERSHIP has been formed by Mr.
Andrew Sharp, A.R.LLB.A,, and Mr. J. Hodge
Brown, Toronto, who have opened offices for
architectural practice at 18 Wellington street east.
The new frm will be known as Sharp & Brown,
and will be pleased to receive catalogues, sample and

price lists from manufacturers of building materials.
* k%

THE TERM “JERRY BUILT,” (which ap-
plies to the product of the speculative operator on
this continent), according to the suggested deriva-
tion advanced by a young Theologian connected
with the Manchester, Eng.), Sunday School,
comes from the walls of Jericho, which fell merely
because a noise or commotion was made near them.
sk ¥k

ANOTHER OF THE EARLY BUILDINGS
of Toronto to disappear in the wake of modern
business progress, is the small frame structure at 35
and 37 King street west, which was recently de-
molished to make way for the imposing new edifice
to be erected by the Bank of Quebec. The old
building was a twao-storey structure, with stores
below and rooms above. It was built in 1834, and
while not noted for any great antiquity, it was never-
theless interesting as indicating the remarkable strides
which architecture has taken in recent years.

The .

-

THE CHINGFORD RESERVOIR now in

course of completion on the outskirts of London,
(Eng.), has a water area of 416 acres, and will
store 3,000 million gallons, or enough to supplement
the city’s existing supply by 30 million gallons daily.

* kK

AN ANNOUNCEMENT has been received to
the effect that Messrs. John M. Watt and Victor J.
Blackwell, architects, London, Ont., have entered
into a partnership, with offices in the Bank of To-
ronto Chambers in that city. The new firm will

" practice under the name of Watt & Blackwell, and

the members report an active season’s work already
In prospect. '
* *k %
CARBORUNDUM FORMS an important con-
stituent in a flight of concrete stairs built at Paris;
France, over which 14,000,000 persons have up to
the present shuffled without so inuch as scratching
the surface. The introduction of this new aggre-
gate, it is said, has not only produced a concrete
which is eminently serviceable in every way, but one
which for wearing qualities, cannot be approached
by any other material used for a like purpose.

* - %k X
RATHER A UNIQUE BUILDING of rein-
forced concrete is a six-story garage built in Boston
which has circular columns of the same diameter in
the upper and lower storeys and has long floor spans
permitting of a deep turntable well of large diameter
in each story. The front wall corresponds with the
brick and stone face of an adjacent building, and
has a rather elaborate trimming of cornice, dentils,
and carved stone, all of which, except the last, are
cast integral with the body of the wall.

* k%

A BOARD OF AW ARD, consisting of Dr.
Douglass, city medical inspector; John D. Atchin-
son, a prominent local architect, and Dr. Strum, of
Chicago, is now engaged in examining the thirteen
designs submitted in the recent competition for the
Hospital of Contagious Diseases to be built by the
city of Winnipeg. The building is to cost $500,000
exclusive of furnishings. It is expected that the
name of the successful architect will be announced
shortlly, and that the work will be proceeded with
this spring.
* ok k

THE NEW HOTEL for immigrants, erected by
the Argentine Government, was opened by the Pre-
sident of Argentina on January 24, 1911, This
structure is at the Darsena Norte, where immigrants
are landed in Buenos Aires, and occupies 47,840
square yards. It is practically fireproof, being built
of reinforced concrete, and can accommodate 3,200.
The building is fitted with all the necessary comforts
and has isolation wards for contagious diseases,
while the sanitary arrangements in regard to baths,
lavatories, etc., are nearly perfect. The various
railways will have ticket offices in the hotel, so that
immigrants may purchase their tickets direct from
the railways, and every facility to reach their des-
tinations in safety will be afforded them.
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IT IS ANNOUNCED that the Dominion Rail-
way Commission will recommend to Parliament the
construction of new terminal facilities at Halifax,
to cost between one million and a half and two mil-
lion dollars. The project advanced contemplates
the removal of the present wooden wharves and
their replacement by concrete structures. In carry-
ing out the work, the plans prepared by Mr. Ken-
nedy, Engineer of Montreal Harbor, will likely be
followed, with such minor modifications as may be

necessary to comply with local requirements.
* % *

A SECURE BOND between the upper or wear-

ing surface of a concrete floor, walk or pavement
and the lower or foundation layer, can be obtained,
says an exchange, when laying the lower layer, by
scoring its upper surface crosswise and longitudin-
ally, to form grooved squares, with diagonals or V-
shaped depressions across them. Over this surface
lay a coarse-mesh woven wire, and on top of this the
top layer or wearing surface. The intention of this
construction is to hold the two layers together and
to prevent the cracking of the top layer by excess
of expansion in it over that in the lower layer.
*k ok ok
A NOTICE OF MOTION of the intention of
the Quebec Government to erect a statue in mem-
ory of King Edward VII., was recently given
in the Provincial Legislature by the Hon. Mr.
Taschereau, Minister of Public Works. The site
selected is the historic Plains of Abraham, and as
soon as the required legislation has been adopted,
the .Government will ask a number of prominent
sculptors to submit designs for a monument that will
both serve as a fitting tribute of respect to His late
Majesty, and reflect credit on the province by whom
it was erected. The monument will be presented
to the Battlefields Commission, who will have
charge of its instalation and the unveiling ceremony.
* * *

CANADIAN FIRMS intending to participate
in the Third Triennial Exhibition of Electrical
Engineering and Machinery, .to be held at
Olympia, London, from September 23 to October
21, should lose no time in securing space, as a large
portion of the ground floor and galleries has already
been engaged. Although promoted solely by the
National Electrical Manufacturers Association, of
England, this event is to be international in char-
acter, and a large number of American and Con-
tinental firms are arranging to make displays. An
interesting feature in connection with the exhibition
is the fact that all exhibiting firms will participate
in the profits, if any, arising from the exhibition, al-
though their liability is limited to their space rental,
which is advertised not to be in excess of those of
any similar exhibition. The fact that this event
will take place in the coronation year, it is urged, is
also strongly in its favor, as there will be a large
number of colonial buyers visiting in London, wha
will embrace the opportunity of visiting such an im-
portant undertaking, in which many of them will
be keenly interested.

THE GREATEST POWER SCHEME. yet
attempted in India, is now being carried out at Lon-
avola, Tatas, where the Hydro-Electric Power
Supply Company is damming the valleys in the
Ghauts for the storage of water power convertible
into electric energy. The foundation stone for this
important work was laid by the Governor, Sir George
Clark, on February 8th just passed. The dams will
be 8,900 feet in length and from 32 to 70 feet in
height, creating lakes 2,521 acres in extent, with a
capacity of 3,000,000,000 cubic feet, with a fall of
1,730 feet. The estimated output, 40,000 horse-
power, will be transmitted to Bombay, 43 miles

away. -The cotton mills will be the chief consumer.
% * *

THERE IS A PREVALENT IMPRESSION
and it is not confined to those who are ignorant of
history, says a writer in the Literary Guide, that
Gothic architecture is a style essentially sacred and
ecclesiastical. The term ‘“‘Christian architecture”
has been applied to it in text-books of authority,
while in common parlance even *“Church architec-
ture” may every now and then be heard of. The
idea is, however, nothing but a curious illusion, due
really to the destruction of so much of the secular
and preservation of so much of the sacred work of
the Gothic period. During that period nobody in
Western Europe ever dreamt of building in any
other style, whatever the purpose he might have in
hand. The art was the natural product of the time,
so natural indeed that medieval writers scarcely
ever mention it. No mediaeval, it is safe to say, ever
thought of it as in any way either Christian or eccle-
siastical. Westminster Hall is as much a Gothic
building as Westminster Abbey; the great “Cloth
Halls” of the Netherlands are very fine Gothic
indeed; and every medieval castle is merely an
adaptation of the same style to military purposes.
Domestic architecture was for the most part in wood,
especially in England; but where stone was used
the well-known Gothic features (less conspicuous,
naturally, in wood-work) made their appearance at
once. The street-fronts of Munster, for example,
are “‘pointed” arcades; and in the wonderful medi-
@val survival of Rothenburg, where practically the
whole town is Gothic, the illusion vanishes alto-
gether. 'What the Church really did was to give the
art an opportunity; to provide, in the greater cathe-
dral and abbey churches, a field for the develop-
ment, on a magnificent scale, of the marvellous pos-
sibilities locked up within it. This it did, and did
right royally.

SOME FAILURES, ETC.—Cont'd from page 53

sees that the forms are cleaned before the concrete
is poured, that the ingredients are correctly propor-
tioned, that the steel is properly placed and in correct
amount, that the members are of dimensions called
for by the plans, and that the forms are not removed
until the material has acquired sufficient strength to
be self-sustaining. The capable inspector is essential
to safe construction.



HE APPLICATION
OF CEMENT TO
CAST FIGURE WORK

Marvellous examples of its use in modern work reveals the unlimited possibilities of the
material in the field of decorative art. Specific instances of its application illustrated.

IMULTANEOUSLY with
the extending utility of ce-
ment 1 structural undertak-

ings, is to be noted the remarkable
use of this matenal for
decorative work. While
it is true that up to a
period of fifteen years ago,
the opportumties which
cement offers for the re-
production of decorative
detail and objects of fine
art. were practically un-
recognized, from that time
on its possibilities in this
sufficiently exploited as to

respect have been
admit of no doubt as to the fitness and value of this*

Little

material for artistic and enduring effects.
Construcrion, Avmin, 1911,
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perhaps did Joseph Monier, the Frenchman, realize,
when some forty years back he fashioned a
flower pot of reinforced concrete, the broad accept-
ance.which was to follow in the use of concrete as
a medium of artistic expression. That Monier's ex-
periment was primarily an investigation to ascertain
the structural efficiency of two combining materials
rather than an attempt at decorative art, seems
patent from the fact that for some little time
immediately following attention was particularly
given to exploiting the utilitarlan advantages of
concrete, almosi to the exclusion of what it might
offer from an asthetic standpoint. This, however,
in itself is a condition which has always obtained
with every new and untried product; for while con-
crete cannot be regarded as new and untried in the
sense that its qualities were previously unknown, it
must be remembered that for a considerable lapse
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of time its utlity was virtually classed among the
“sciences lost.

Ttaly, where concrete was first adapted to prac-
tical utilitarian and practical decorative purposes,

Concrete Garden Seat.

presents undoubtedly the best examples of early
work. From the structural elements of aqueducts,
and of domestic and civic
buildings, culminating in
the Pantheon at Rome,
to the Dbalustrades, - the
fountains, and the statues,
for their enrichment, the
adaptation—to quote an
authority—has been per-
fectly made. A notable
example is the celebrated
fountain of the Villa
Lante, at Viterbo, with
its central figures and
elaborate system of minor
cascades and canals.” For ,
some time this was generally thought to be some other
material, but is now definitely known to be of con-
crete, only that with time and some chemical pro-
perty in the water, it has become smooth, hard and
black, like the pietra nera in the mountains near by.
Marvellous and interesting, however, as this early
work is, it is doubtful, providing we wave our
ancient prejudices aside, if it is any more alluring
in its general attractiveness, or more assertive of ar-
tistic competency, than much of the modern decora-
tive work to be seen either on this continent or in
other European countries. This, indeed, more than

Public Baths, Montreal.

Cement Cast Replica—Coat-of-Arms of the Bank of Montreal.
Note the Workmanship and Texture of the Material.

Municipal Coat-of-Arms—Executed in Concrete for the New for his

_,

Coat of Arms—Another Example of the Use of Cement Stone
in Decoratlve Work.

any other time, is a period of renaissance as far as
the artistic use of concrete is concerned. In the
peristyles and pergolas“of the formal garden, in the
richly wrought detail of the stately home, in the
massive entablature and carefully molded cartouche
+ of the public, semi-public and commercial building,
in the undercut tracery of the Gothic window,
in the trimming and doorway of the factory, in the
ornamental street lamp
and the statue and band
stand of the city square,
the application of con-
crete to artistic ends
unfolds itself “If a-hanner
which suggests a field of
seemingly illimitable pos-
sibilities.  To-day the
architect specifies cement
cast stone in his most im-
portant work, and the
landscape artist adopts it
finest gardens.

The most expert modellers
are engaged in its manufacture, in faithfully repro-
ducing detail by its use, according to architectural
or decorative requirements. And yet, by no means
does its limitations end here.

Lawn Table in Concrete,

One of the most striking, as well as one of the most
unique and interesting examples of the application
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of cement to cast figure work, is to be seen at the
famous animal park of Carl Hagenback at Stelli-
gen, Germany, where a series of wonderful and
strikingly realistic representations of the great mon-
sters that inhabited this earth in the remote past, are
reproduced in this material. These weird beasts of

prehistoric days were executed by Mr. J. Pallen-
burg, the well-known Continental animal sculptor,

w"

i

0

A Richly Detalled Cast Stone Garden. Piece.

and are modelled with a truly remarkable life-like
fidelity. They are grouped around a delightful little
lake, some three acres in extent, and are depicted
standing by the water’s edge amid the shrubs and
trees. In the lake itself are shown huge crocodiles
and strange-looking creatures, halfgfish and half

mammal. Added realism is given by representing
a few of the beasts in the act of battling with speci-.
mens of their kind.

Cast Stone Group Produced by the Brommsgrove Guild, Wor-
cestershire, England.

In order-that his representations would be scientific-
ally correct, Mr. Pallenburg spent twelve months in
consulting leading naturalists and in making exten-

Ornamental Vases Cast in Cement at the Studio of the

Brommsgrove Guild,

The Diplodocus—One of the Mammoth Prehistoric
at Stelligen, near Hamburg, Germany. This Huge Creature, sald ta be the Greatest of Terrestrial Animals in the Past, is Modell-

Animals

ed In Life Size.
bilities of Cement in Cast Figure Work,

Reb roduced in Concrete for the Famous Hagenback Zoological Park

It Is SIxty-six feet six inches in Length, and is Remarkable as an Example, Showing the Utility and Possi-

-



70

C ON ST RUCTT1 ON

[APRIL, 1911.

sive drawings and sketches of the most authentic
specimens to be found in the leading museums of

A Glimpse of the Landscape In the Hagenback Animal Park
at Stelligen, Showing a Group of Cement Cast Prehistoric
Beasts About the Water's Edge.

Europe. Valuable assistance was also procured
from the American Museum of Natural History in
New York. Preparatory to carrying out the actual
work, models were built in clay, and these were
passed upon by experts and re-made as often as

The Triceratops at the Hagenback Park, These Strange Am-
phliblans Take on Quite a Natural Appearance, both Owing
to Thelr Setting and Eleohant-Gray Hue of the Concrete of
which They are Composed.

required to arrive at accurate dimensions, before the

molds were hnally made.

The several views included in the accompanying

illustrations give a cbmprehensive idea of this novel

undertaking and how successfully the work has been
accomplished. Aside from the unusual conception
it represents, it has a picturesque quality and an
enduring educational value that entitles it to a place
of distinction among unigue works in which the use

The iguanodon—Another Huge Monster of the Past, Which Is
Reallstically Reproduced in Concrete at the Hagenback Park,

b
i
t

A Carnlvorous Dinosaur Cast In Cement and Forty-eight Feet
tong, which is also Included In the Hagenback Coflectlon.,

of cement is found. Many years hence, these huge
man-made rock monsters will be standing, still defy-
ing the hand of time, a tribute to their author’s skill

The Stegosaurus, an Ungainly Creature with Double Spine
Plates and Spiked Tails, Whose Present Day Life-like Re-
presentation is due to the Economical Advantages which
Concrete Offers for Cast Figure Work.

and an unassailable proof of the lasting and artistic
qualities of a material on which the average person
a few years back looked askance.

A Prehiastoric Bat Modelled in Concrete.
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BRICKWORK

Complete text of interesting and instructive paper read before a recent meetiné of tile
British Institute of Builders by H. Franklyn Murrell, A.R.1B.A.

HE NAME BRICKWORK immediately
suggests to the younger of us, perhaps,
Board of Education examinations and ter-

rifying questions of bond, to the much competing
contractor prices per rod, to the sorely tried architect,
“What can I get off my brickwork bill?” for a
reduction estimate. .

Rather than these all-important questions I would

call your attention to some of the beautiful works

Doorway of Holy Trinity, Colchester, Showing Roman Brick
Masonry of an Early Perlod.

which have been executed in this material in the past,
as illustrating its possibilities for architectural design.
It is hardly necessary to remark the very early use
of bricks, both burnt and sun-dried, as building
material. *“And they said one to another, ‘Go to, let
us make bricks and burn them thoroughly.” And
they had bricks for stone and slime had they for
mortar.”  So we may claim Babel as the first big
brickwork contract, and Shinar Plain as the first
paying brickfield.

But here it must be admitted that brick for stone has

been the continuing truth; men have preferably built -

In stone, turning to brick generally only in the ab-
ConsrrucTion, Aprir, 1911.
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sence of the finer material. Apart from Santa
Sophia I can think of no great historic building
of the first order faced in brick. Yet behind the

scenes in the dome of the Pantheon and the cone of

_St. Paul’s it 1s doing its own structural work essential

to the stability of these Titans. It is evident that it
is naturally suited to an arcuated rather than a
trabeated style of architecture. Greek ingenuity
could hardly have constructed the architrave of the
Parthenon in brick; for brickwork have been reserved
triumphs of a more domestic order.

In all countries the natural sequence has been that
hill-dwelling peoples with quarries at their doors
have built in stone; migrating to the rich clay valleys
they have reserved their stone—scarce by reason of
expensive transport—for their more monumental
buildings, finding in brick a cheap and ready sub-

Tower of St. Mary the Virgin, Ingatestone, Essex, Which is
Noted for the Remarkably Fine Pattern Work of its Walls
and its Four-light West Window with Brick Tracery.

stitute to meet the needs of their growing commer-
cialism. Stone sings the romance of the hills, brick
speaks’of the prose of the plain, even to the latest
stone-fronted, brick-backed chapel, a conipromise of
God and mammon. On the othér hand, brick has
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this advantage, that harmonies and contrasts of color
can be effected in yellow, red, purple and black, to
mention merely the natural colors to which clay may
be burnt, to rival the possibilities of marble itself.

Courtyard, Colchester Castte, Showing interesting Herring-Bone Bond ln Roman

Brick Wall Built About the Year 1078,

Brickwork has proved itself particularly adapted to
the lowlands of this country with their excellent brick
earth, abundance of fuel for burning, and sympa-
thetic landscape. I have attempted to show on the
map that in England it is possible to draw a geo-
graphical brick line diagonally from Somerset to
Northants, following the line of the oolite beds as
the demarcation north and west of which stone pre-
dominates, particularly in historical and monumental
architecture, south and east of which
brick is the dominant'material.

To many of us it is a matter for pro-
found gratitude that London comes
in the latter division. Edinburgh in
spite of Princes street. Aberdeen in
spite of Union street, Oxford in spite
of High street, tend to show that the
stone city, unless town-planned—as
Paris—with spaciousness and scale.
is in danger of monotony and dull
uniformity. Contrast the higgledy-
piggledy charm of Cheyne Walk
with the sweeping lines of the Cres-
cent at Bath, the one typical of the
homeliness of brick, the other illus-
trating the dignity of stone.
Evidences of Roman brickwork are
spread all over the country, but Es-
sex and Kent especially can show
hundreds of churches into which

in Tudor examples. The Home counties, Kent,
Surrey and Hertford, can also show good work, In
Renaissance and later times the Eastern and South-
ern counties still contain the finest brickwork, but in

the west and north brick was also widely used.
Roman Brickwork.

A word first as to Roman brickwork in general. If
England learnt her brickwork from
Rome, Rome in turn had learnt the
method from Egypt. Brick arches,
elliptical, semi-circular, pointed, and
even inverted arches in foundations
are to be found among Egyptian
remains. The Greeks also built
brick, though not to the same extent,
and much of their sun-dried brick
has returned to clay, earth-to-earth
fashion. Of Greek terra-cotta orna-
ment much fine work is stored in
museums. In Roman work brick
was usually only a facing to concrete
in arch and vault construction; brick
ribs and borders were used to hold
the concrete filling while setting, and
economise wooden centering as far
as possible. Brick burning and
building do not appear to have been
practised in this country prior to the
Roman occupation, although existing
remains show that the art of pottery
was not unknown.

In pre-Roman times the forests of Britain formed
the happy hunting-ground of a sporting people whose
building needs and ideals were doubtless satisfied by
wattle and daub. On the Roman advent at the end
of the first century of our era systemized civilization
displaced Celtic disorder. As surely as he fortified
his camp and levelled his military road, so surely the
Roman introduced the brick-covered construction

. Great Snoring Rectory, Norfolk. An Example of Early Brick and Terra Cotta
Roman bricks have been subsequent- Work.

ly built. Without any question the
Eastern counties, particularly Essex, are the richest

which, thinking imperially, he had designed for uni-
versal service from the Euphrates to the Forth. Ro-
man clay working was not confined to the typical
2-inch flat tile, but included fine terra-cotta work
such as may be seen in Colchester Museum.
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The elaboration of Roman buildings in Britain may
be judged from the fact that they took the trouble to
quarry Purbeck and to import Cipollino, Porphyry,
and other Italian marbles. It is unlikely that they
would neglect their favorite art of brick and terra-
cotta work with material ready to hand.

The remains of Roman brickwork here are in no way
different from those in other parts of the Empire.
There are examples at most of the Southern Chesters
of the two methods of employing brick construction
—*Structura Caementicia,” a mass of rubble con-
crete faced with stones, with bonding courses of two
or three flat tile bricks, and “Opus testaceum,”
in which the facing and arch work of structure is
brick.

In the north Roman bricks are less in evidence. The
Tyne and Solway wall was entirely of stone, though
bricks have been found at Inchtuthill, a Roman sta-
tion in Perthshire. The most important British
Roman brickwork s at Dover, in the Pharos Tower
and at St. Mary-in-the-Castle. In the walls of the
former are the usual bonding courses of flat tiles,
some of which have ledges forming a key.

Portions of the walls and bastions at Colchester still
remain. An enormous amount of brick must have
been manufactured at this city. The traditional sites
of Roman kilns are still visible. The withdrawal of
the Roman troops abruptly terminated scientific con-
struction in this country.

Reasonably it might have been expected that a

people familiar for 300 years with Roman method,"

and surrounded in all likehhood with magnificent
examples of its success, would have striven to con-
tinue, at least for a time, its sane traditions. To the
unrest and upheaval consequent upon Roman de-
parture and Saxon arrival may be attributed the
failure of post-Roman builders to appreciate the
Basilica, the Thermz, and the villas, other than as
yards of ready-made material. With an ignorant
vandalism, the Saxons misused their stolen material,
often building into their arches tapered Roman vous-
soir bricks upside down, instances such as occur at
Britford, near Salisbury. g

Saxon obtuseness is also noticeable at St. Pancras
Clwrch. Canterbury, where Roman triangular fac-
ing bricks are set with their points upwards. Quite
remarkable is the tower of Holy Trinity, Colchester,
showing throughout a consistently intelligent use of
Roman bricks employed in an essentially Saxon
manner. Of especial interest is the west door, with
its triangular head and slight imposts.

The Norman.

Norman builders, having acquired a developed
masonry with the aid of the fine French building
stones, introduced into England a stone tradition for
church and castle, to be maintained throughout the
ages of Romantic faith. Yet in spite of this general
truth there exists quite a group of buildings in which
the Norman, given a box of Roman bricks, has put

them together with vastly more skill and interest_

than hgd his Saxon predecessor.
To briefly examine these buildings, St. Albans

Abbey, commenced about 1077, was largely con-
structed with Roman bricks from Verulam.
Colchester Castle, built about 1078, is largely com-
posed of Roman bricks. The fine herring-bone bond
in the courtyard shows how effectively this walling
could be constructed in tile. ‘

St. Botolph’s Priory, Colchester, shows an ingenious
use of Roman bricks in columns, arches and arcad-
ing.

We are hardly justified in saying that no bricks
were burnt in this country from the time of the
Roman evacuation in 420 till 1260, the date of
Lttle Wenham Hall, Essex, but brickmaking as an
industry and brick-building as an art certainly did
not exist during that period. Shortage of quantity
or inferiority of quality was met by Norman pre-
ference by the importation of stone from Caen. But
during this period great things were being done in
brick in Southern Europe.

Byzantine architecture depended almost entirely for
its external effects on brickwork, treated broadly
with strongly marked bands of color, whilst the
Gothic architecture of Northern Italy is remarkable
for the beauty of pattern and richness of color of its
brickwork and terra cotta. But if the palmer from
the East or the pilgrim from Rome brought back
accounts of these brick glories in Asia Minor and
Northern Italy, his tale fired the soul of no great
brick builder in this country. It is evident.that the
first cause for the re-use of brick <vwe the zrowing
scarcity, not only of stone, but of timber. The con-
stant destruction of timber buildings by fire must
have been a contributory cause to the introduction
of a more resisting material. This movement natur-
ally manifested itself first in the Eastern counties
and in work of a domestic character.

Little Wenham Hall, Suffolk, built about the year
1260, has long been considered the earliest remain-
ing record of this movement. Here bricks averaging
934x434x2V4 inches, now dull in color, are mixed
with stone and flint in the geneéral walling.

The little chapel of St. Nicholas, Coggeshall, is a
most important link in brick history. In plan a
simple rectangle, this church must have been con-
structed not later than the end of the thirteenth
century.

A very remarkable development took place in the
neighborhood of Hull late in the fourteenth century.
It is-evident that this brick fashion was imported
to this seaport town from the Low Countries, where
many early churches are found in brick. According
to Leland, in the time of Richard IL. Hull seems to
have been a completely brick-built town:

“And yn his Tyme the Towne was wonderfully
augmented for building, and was enclosed with
Diches and the Waul begon and yn continuance
ended and made all of Brike, as most part of the
Houses of the Towne at that Tyme was.”

The curious fact appears to be that Bichop Lyttle-
ton saw bricks lying in a trench, having fallen from
early stone walls to which they had been applied.

In many churches in the neighborhood of Hull brick
facing was used for the general walling. Brick-
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makers of to-day need not complain of the low
price of bricks, for those used for King's Hail,
Cambridge, in the reign of Edward III., cost 6s.
per 1,000, while in the times of Richard II. and
Henry IV. and V. they varied from 5s. 734d. to
6s. 8d. per 1,000. But then bricks varied greatly
in size. Those used in the Priory at Ely in the reign
of Edward II. were 12x6x3 inches; in mary hf-
teenth century buildings in Norfolk and Suffolk
those employed are 9x41/5x 11/ inches.

Church Work, 1400-1500.

Although throughout the Eastern and Southern
counties churches may be found with brick walls
and facings of hfteenth century date, it was in
Essex and Suffolk that brick church architecture
mainly developed.

In Norfolk and Suffolk churches brick was often

employed as a backing to stone walls; it has been

Brick Corbeiling, Rye House, Herts.

suggested that the round towers of these counties
were so planned to economize stone. But even in
Essex brick features are rare in sacred buildings and
are limited to a few towers, porches and arcades.
There appears also in England a fatal lack of con-
fidence in this material. This is well illustrated in
the porch of Bures St. Mary, Suffolk.

The porch at Sandon is completely brick—arches,
tracery, parapet and vaulting.

Towers.

The same church possesses one of the finest brick
towers in the country, with magnificent crosses in
vitrified headers; over the belfry is a curious brick
dome.

An equally imposing brick tower is that of St. Mary

the Virgin, Ingatestone, again with fine crosses and
four-light west window with brick tracery.
Very similar is the tower of the neighboring church

Little Leigh Priory, Eseex, Built by the Solicitor-General of
Henry VI,

of Fryering; all have winding stairs in brick. Yet
another type of tower is that of Chignal Smealey.
This church carries the brick idea as far as any

Wolterton Manor House, East Barnsham, Norfolk.

village church in England. Even to the font and
piscina the complete church is brick.
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[ngatestone has also its brick arcade in the chancel.
Great Baddow has a remarkable clerestory with
elaborate tracery, brick even to the cuspings and

featherings.

Tudor: General.
Although the use of brick in church building
was thus fragmentary and incidental, in house
work its possibilities were grasped and a style de-
veloped, the most typical of English domestic
methods. In cottages and smaller houses brick was
early discovered to be suitable filling for half-timber
framing. This brick nogging, as abroad, developed
great interest and intricacy, as in a street front at
Coggeshall, Essex. Natural enrichment by diaper
patterns is an essential feature of Tudor brickwork.
Originating in the accidental effects of vitrified
headers, its decorative value was soon appreciated.
Depending necessarily upon bond, the simplest form
of diaper is formed by the dark headers of English
or Flemish bond.
Regularity of pattern seems less sought after
than richness of effect. The diapers particularly
on octagonal towers are often unsymmetrical, diag-
onals beginning and ending with the abruptness of
forked lightning. Some remarkably fne pattern
work may be seen at the Old Bishop’s Palace, Hat-
field. In most Tudor work door and window open-
ings were finished in stone, but in the rarer examples
with brick mullions, transoms and heads consider-
able constructional skill is visible.
The square-headed window and straight transom’
seem to have been a difficulty to be solved by the
use of flat arches with radiating voussoirs, a trick to
become in Georgian times the motif of a style. Of
brick oriel windows few remain, though it might
have been expected that its corbelling facilities
would have encouraged this treatment. Rye House,
Herts, has fine two-hight oriels.

Brick Corbelling.
Brick corbelling 1s a marked feature of the style
with a wide range of treatment. Suggested, doubt-
less, by the machicolated parapets of castellated
architecture, it was effectively employed in early
chitecture, it was effectively employed in early
brickwork. All the great gateways have brick cor-
belling, as at Hadleigh, Suffolk, suitably marking
its stages. It retained its Gothic flavor, well into
the fifteenth century, as at Layer Marney, though
finest in such early works as Rye House.

Chimneys.
The emphasis and interest given to chimneys make
them the most characteristic feature of the style.
The mere idea of a chimney at all was a new
thought to the early Tudor architect, accustomed to
let the smoke curl up and blacken the rafters of
his Gothic hall. It is notable that in many com-
pletely stone buildings fireplace flues and chimneys
were carried up throughout in brick, evidencing that
at an early date its fire-resisting qualities were ap-
preciated. .
Early chimneys were essentially Gothic in their”
fantastic skyline; later their detail was elaborated

with pattern and moulding. Gothic tradition was
long retained in battlemented chimney caps and
projecting angles on octagonal shafts reminiscent of
gargoyles. With the death of Henry VIII, the
elaboration of chimneys ceased. The Elizabethan
chimney has a straight stalk and oversailing cap ol
thin bricks.

The biick newel stairs of the period form an inter-
esting study. They are mainly associated with the
early defensive houses, before the prominence given
to the upper floors in Elizabeth’s time demanded a
more spacious stairway. In vaulting under the
winding brick treads great constructional ingenuity
is shown.

Briefly let us look at some of the famous Tudor
mansions in chronological order.

Eton College, partly commenced about 1440, faced
in brick with diaper patterns, has very fine chim-
neys. Its bricks were supplied from a kiln at Slough,
still a brick-making district, as shown by the record.
*“100,000 brike at 10d. the thousand, laying by
Comanmet of the Erle of Suffolk.” Whether the:
10d. a thousand refers to the price of bricks or the
cost of laying, it is equally a startling figure.
Nether Hall, Essex, 1s near Rye House, Herts, the
scene of the “horrid conspiracy.” In both cases
only the gatehouses remain, but it is evident that in
quality this work was never exceeded by the best
builders of East Anglia. The construction of the
great moulded brick arches at Nether Hall, span-
ning from turret to turret, i1s in fine contrast to the
trefoi] corbelling.

Almost with the turn of the century a new move-
ment was manifested. With the reigns of Henry
VII. and Henry VIIL., characterized by great do-
mestic building activity, the new Renaissance note,
foreign in tone, was struck in all the more famous
mansions. With brick architecture approaching its
climax foreign influences became-more felt, and a
new material demanded more in harmony with the -
brick walling than stone. Hence a new develop-
ment in English clay art, the introduction of terra-
cotta, a material suited by its repetitive richness to
the age of the Field of the Cloth of Gold. '
Wolterton Manor House, East Barsham, Norfolk,
is in many ways the most remarkable brick house
now standing. The general building is of the Henry
VII. period; the gate-house appears to have been
erected in that of Henry VIII. A panel here, or
head there, suggests the Italian terra-cotta worker,
but the general architecture is pure Tudor Gothic.
Chimneys and turrets, parapets and strings blaze
with brick heraldry; yet even here, with brick and
terra-cotta triumphant, a suspicion, possibly as to
their durability, induced the use of stone for the
inner gateway and in the jambs of the gatchouse
arch. The magnificent pageantry of this arch has
suffered by the decay of its terra cotta, apparently
burnt solid to a strong dark red. .
Great Snoring Rectory, about a mile from East
Barsham, is evidently the work of the same builder,
but its terra cotta shows considerably more Italian
influence. '
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Sutton Place, Guildford, one of the great houses of
the Henry VIII. period, shows a similar mixture of
Tudor and Italian manner in its ornament.
Hampton Court.—The Tudor portions of Hamp-
ton Court have fine brick chimneys. Stone is used
for most of the architectural features. The terra
cotta busts of the “Emperors” were imported from
Ttaly. )

Liwle Leigh’s Priory, Essex, is yet another example
of the home country mansion of this amazing period
built by the Solicitor-General of Henry VIII.

Again we have the same arrangement, the fine L-

Kew Palace. Sometimes Designated *“The Dutch House” be-
cause of its Flemish Bond Which Is One of the Early
Examples of this Character of Brickwork in England.

planned portion and the magnificent detached gate-
house. )

With the advent of Elizabeth a distinct change be-
comes noticeable in the building fashion; brick,
though used more widely than in the previous reigns,
loses its interest and elaboration for a time with the
advance of the Renaissance. This is evident in all
the great mansions of the period in every part of the
country.

Hatfield House, Hertfordshire; Bramshill, Hamp-
shire, Burton Agnes, Yorkshire; Aston Hall, War-
wickshire, and many’ of the Cambridge colleges are
faced in bricks, with stone for all ornamental por-
tions, the chimney alone showing an architectural
use of brick.

With the development of the Jacobean style brick is
again more in evidence, but showing frequently con-
siderable Dutch influence.

Flemish bond, a term so familiar that we have lost
its alien significance, is to be seen for the first time.
Kew Palace, sometimes called “The Dutch
House,” is a good illustration, Its window with

projecting architraves of 2-inch rubbers have every
third course sunk as a rustication. Some of the col-
umns and caps of the central order are of terra-cot-
ta; the cornices are covered with tiles—always an
early indication.

The Grammar School at Rye is another good ex-
ample, showing the picturesque crude Dutch man-
ner.

All up to the East Coast this Flemish flavor may be
detected, especially at such likely places as Lynn
and Great Yarmouth. The free use of stepped and
double-curved gables in Norfolk and Suffolk may
also be traced to the Low Countries. The tumbling-
in of gables is also a great feature of these counties.

Renaissance: General.

On the Continent, apart from Holland and Ger-
many, a few Italian palaces and French chateaux,
brick was not greatly in evidence during the Re-
naissance. Perhaps the key to Renaissance brick-

“work in this country was the flat rubbed brick arch.

Without this, stone lintels must have been introduc-
ed for sash windows, and the architectural features
of doors and windows have fallen into stone to a
very much larger extent.

Detall of Brickwork, House at Enfleld.

In brick, as in stone, the orders formed the great
decorative resource of Renaissance architects. The
small super-imposed orders of the Jameses were re-
placed by the one large order, in brickwork, usually
Doric. Heavy Classic cornices were built up of
2V5-inch bricks, often with dentils and modillions,
tiles being used in early work for the smaller fllet.
Effective strings were formed of three or four courses
of brick slightly projected. Architectural embel--
lishments have their bricks rubbed to a very fine
joint. Fine work, such as Ionic capitals, were made
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one homogeneous block by the use of a resinous sub-
stance, making the joint almost invisible. The nat-
ural diaper of vitrified headers is very noticeable, in
some districts giving almost the impression of a glazed
brick. To -this variety of texture was added the
interest of broken color. The contrast gained by
employing yellow stock or purple for backgrounds.
bonding with reds for windows and groins, once re-
alized became general. Inigo Jones, as his master
Palladio, was by no means averse to brick, though
using it little mm his more important works. In
Raynham Hall, Chilham Castle and Stoke Park he
used it for facing. St. Paul’s, Covent Garden, was
probably the first use of brick in Renaissance church
building proper.

West Woodhay Manor House, an apparently au-
thentic design of Inigo Jones, is the first instance of
the typical Renaissance brick house. The old houses
in Great Queen Street are of the Inigo Jones period;
the combination of the window heads with the
aprons of the windows above are suggestive of Pen-
dell House, Bletchingley.

The characteristic strength and decision, the uner-
ring sense of the fitness of things natural to Christo-
pher Wren we find evident in his use of brick. For
church work he preferred stone, using brick for con-
structional portions, and occasionally for economy,
as at St. James’s, Piccadilly, and the side portions
of Bow Church. In domestic work he used it indis-

criminately, now for terrace houses on Clapham

Common, now for Kensington Palace. Wren’s mas-
terly use of color, with the remarkable quality of his
brickwork, are the reason of his success even with
such simple elements as seen in Kensington Palace
and Chelsea Hospital.
Christ’'s Hospital, designed in 1672, retained its
color in the heart of the city for more than 200
years.
The Bluecoat School, Westminster, is an almost-per-
fect study in the proper treatment of brickwork.
The famous Banqueting Hall at Kensington Palace
indicates an equally fine sympathy with brickwork,
with a'clear appreciation of its limitation. = All carv-
ing, coping and sills are stone, while protected por-
tions like the heads of niches are beautifully formed
in brick. ‘
At Hampton Court, Wren uses his color broadly.
An ordinary dull red on the ground floor contrasts
with the bright red of gauged brick above.
The brick style initiated by Inigo Jones and popular-
ized by Wren became the vernacular for the whole
of the eighteenth century. For Queen Anne and
Georgian alike, brick was the medium in which were
expressed the comfort and dignity of the English
country house.
In town houses, as those in High Street, Hertford,
the orders are more apparent; in the latter examples
cornices and projections are covered in lead.
indows are frequently framed with moulded brick
architraves. There is a house in the Hight Street,

Farnham, with heavy brick architraves much like -

a picture-frame round its windows.
¢ finest example of the times remaining in London

are Nos. 42, 43, 44 St. Martin’s Lane. In No. 43

the Roman Doric order is rendered completely in.
brick, from the fluted pilasters to the guttze on the

soffit of the cornice. No. 44 has a correct Tonic

cornice with modillions. .

The centre pediment from a house at Enfield now

preserved in South Kensington Museum marks the.
climax of Renaissance art in brickwork. The ex-

ample is eloquent, not only of the possibilities of

carved brick, but also of the limitations of the ma- -
terial. If the gash of a joint line across love’s cheek

was originally healed with resin, the wound has been

opened with subsequent movings.

1750 1o 1800.

The climax of Renaissance brickwork was followed
by a decline, hastened by the general introduction of
stucco late in the eighteenth century. This militated,

. as always, not only against the artistic value of

brickwork, but also against its constructional quality.
Many of the bulging fronts and rocking party walls
which cause our district surveyors sleepless nights
may be attributed to the careless brickwork of the
age of Nash. The introduction of Suffolk bricks
served by their lack of color only to increase the ar-
chitectural dulness with which the century closed.
‘The brilliant work of the past century in every
sphere of interest is unquestionable; in architecture -
it was a period of brilliant revivals. To think of
these, the Gothic, the Queen Anne, the Georgian,
and if you will, the Byzantine, is to recall to the
mind pictures mainly of brick buildings. Although
a period of unequalled prosperity, it was yet a period
of necessarily cheap building, hence brick; but cer-
tainly this was no hardship to the Victorian archi-
tect.

Pugin doubtless led the way by the inclusion in his
“Examples” of the Tudor works at Oxborough,
East Barsham, and Great Snoring, stimulating a
movement which was to provide almost every parish
in the country with its pseudo-Gothic church, par-
sonage, or schoolhouse, usually brick.

Among other leaders in this Gothic crusade were
Butterfield with his pioneering work at All Saints’.
Margaret Street; Nesfield, with his lodges in"Re-
gent's Park; and Street with his literary research in
Northern Italy and practical work in a score of
churches. Apart from this introduction of native
methods of brickwork in the past and present cen-
turtes, a considerable group of buildings exist in
which foreign styles have been successfully natural-
ized in local material; Christ Church, Streatham
Hill, is a fine example in yellow stocks. The West-
minster Roman Catholic Cathedral, though suggest-
ing to the lay mind a religious power station, to the
architect is a successful example of a building of the
first importance in brick.

In domestic work, Mr. Norman Shaw’s domestic
treatment of brick has induced a thousand weaker
brethren to cover our town and country-side with
Queen Anne and Georgian efforts. The scientific
development of brickmaking, though increasing the
commercial usefulness of bricks, has not equally im-
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proved their artistic quality. It has yet to be proved
that pressed facings, though included in some Gov-
ernment specifications, will weather as perfectly as
have the rubbed bricks of Wren's Banqueting Hall;
the possibilities of glazed brick seem first to have
been attempted by Butterfield, as in the interior of
“All Saints,” but in spite of many other interesting
essays their architectural use must be admitted to be
still in the experimental stage. In conclusion, it is
evident that in the past the development of English
brickwork has been advanced by alternating periods
of use and disuse, of revival and decline, rather than
by steady continuous progress;

That it has attained its present position of general
usefulness by a ready adaptability to the complex
building requirements of English civilization;

That in the future, whatever method of construction
may determine the course of urban architecture, brick
is likely to remain the building material most suited
to express the amenities of English country life.

N ONCRETE
' BUILDING BLOCKS
By ROBT. F. HAVLIK, M.E

A paper read belore the third annual convention of the C.C.C.A., deal-
ing with the manufacture and curing of concrete blocks and
their adaptability in building construction.

N SPEAXING of concrete biocks I am touching

- upon a subject which has been hatched and re-
hatched many times over, and yet in spite of all

that has been said, we are learning so much more
each vear in the way of new methods of making con-
crete products that we wonder how we could begin
to have been satisfied with the old methods which in
the light of the present day appear so crude. I well
remember the crude looking blocks exhibited at the
Chicago Cement Show in Dec., of 1906. Water,
when poured on same was absorbed instantly, To-
day as we inspect the products exhibited at our var-
ious shows we see an entirely different material, one
that is dense, hard and waterproof. Five years ago
the so-called concrete blocks were used in cheap
buildings only, in foundations and underground.
Only cast stone was considered for work where a cut
stone effect was desired. A gradual change has
taken place since then, however, and the molded
concrete block is now being used in some of the fin-
est buildings. Cast stone is no longer as popular as
it was then, not because it is not as good as the mold-
ed concrete block, but because the block can now be
made as good as cast stone at a much lower cost, and
since cost is always a prime consideration when the
quality is the same, the molded concrete block is des-
tined to play an important part in the building opera-
tions of the future. The best testimony we have of
this is in the magnificent buildings of the Barber Es-
tate, at Barberton, Ohio. These are being built of
molded concrete blocks made in standard machines
and special wood and gelatine molds. When such

men as Mr. Barber, who want a beautiful effect re-
gardless of price, select molded concrete blocks in
place of all other materials, there must be a great
value in properly made concrete blocks.

The speaker is fully aware of the fact that an im-
mense amount of inferior work has been done in
concrete blocks, but mistakes have been made in
every new industry, and it is but natural that mistakes
were made in the concrete block industry. But we
have passed the mere experimental stage of this in-
dustry and concrete blocks are now a staple build-
ing material and if we continue to improve them
in the future as we have done in the last few years,
they will soon be in greater demand than any other
one building material. Concrete blocks have every-
thing in their favor. They make a house that is cool
in summer and warm in winter, their strength in-
creases with age, whereas nearly all other building
materials deteriorate with age; they can be made
waterproof, and last, but not least, homes built of

" blocks cost less in the last analysis than frame build-

ings, because they require no repairs. But for this
fact, many a building now being put up of concrete
blocks would be built of frame on account of the
prohibitive cost of brick or stone. Thus the con-
crete block is improving the building construction of
to-day both in beauty and permanency.

The concrete block is here to stay. The severe
criticism to which it has been subjected in the past
has resulted in the greatest possible good in that it
has forced the block manufacturer to improve his
product, and if we continue improving it as much in
the future as in the past, we will soon place it be-
yond the criticisms of its present severest opponent.
We can improve this industry best by paying more
attention to the selection of the materials used and
the methods employed in the manufacture of the
blocks and placing on the market the best product
we can make. The cement should be a Portland
cement that will pass standard specifications. So
much has been said about the proper selection of ag-
gregates for concrete work that I will not burden you
with needless repetition any more than necessary.
The most common aggregates used in concrete
blocks are sand and gravel, although crushed stone
1s sometimes used in place of gravel, and stone
screenings in place of the former. There is con-
siderable objection to both of these, however, es-
pecia!ly the latter, on account of the crusher dust
tbat 1s always present and clings to the stone par-
ticles and prevents the cement from properly bond-
ing with same. It has been my experience that
gravel and sand produce a denser and better looking
concrete. In many localities, however, sand and
gravel cannot be had except at prohibitive prices,
whereas crushed stone may be very plentiful. In

. such cases there is no recourse except to use this ma-

terial. Whatever the materials, the finer, which is
usually sand, should be well graded from 1/4-inch
to 1-50 or 1-100-inch. The coarse material should
be well graded from 14 to 34 inch, not to exceed 1
inch. The largest aggregate should never be larger
than half the thickness of the thinnest wall of the
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block. Where a pit run of sand and gravel is used
the material should range in size from 1-100 inch to
34 inch. Both fine and coarse aggregate should
be free from clay, dirt, or fine dust, as these but
tend to decrease the strength of the block. The
water should be free from alkalies.

The next important consideration is that of propor-
tion. There are three principal methods in vogue
for determining the proper proportions, the “void”
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Diagram, Showing Increase in Crushing Strength, due to tn-
crease in Duration of Steam Treatment.

method, proportioning by trial mixtures and pro-
portioning by a study of the mechanical analysis of
the various aggregates.
sally acknowledged to be little better than a guess
and has been discussed so frequently that I will pass
it by without further comment,

For any given materials which are to be used in
their natural state, the second method of proportion-
ing by trial mixtures will be found very satisfactory,
but will not show what other changes in the!stzes of
the aggregate could be made. The procedure in this
method is very simple. First, -get a good scale and
rigid cylinder, say a piece of 8-inch or 10-inch pipe,
12 inches long or so. Weigh out and mix together
carefully any arbitrary amounts of the cement, sand
and gravel to be used, and make the consistency the
same as that of the concrete to be used in the blocks.
Place this mixture in the pipe, tamping same very
carefully in thin'layers. When it is in place note
the height of same in the pipe. Then weigh out the
same amount of cement as before, and the same total
weight of sand and gravel, but vary the relative
amounts, and repeat the operation, using the same
consistency as before. Note the height this mixture
occupies in the pipe. That mixture which takes up
the least space in the pipe is the best for those ma-
terials as they are.

The third method, while a little more difficult for
the beginner, when once understood, proves to be the
simplest of the three. It permits of the immediate
determination of the best combinations of raw ma-
terials in their natural state and also how they can
be improved upon by adding or screening out cer-
tain size aggregates. In 1901 Mr. W. B. Fuller

made an extensive series of experiments on the com-

The first method is univer- .

parative strengths of different proportions of concrete
aggregates. All the aggregates used were screened
through various sized screens after having been care-
fully mixed, and the percentages by weight of the
materials passing screens of certain meshes were
carefully recorded and plotted to curves with the
distances on the vertical ordinates representing the
percentage by weight passed through screens whose
mesh is represented by the distances along the hori-
zontal lines or ordinates. He found that for any
given amount of cement the strongest concrete was
produced from that combination of aggregates
whose mechanical analysis plotted to a curve as
above, formed a parabola passing through the zero
ordinates and the intersection of the diameter rep-
resenting the largest stone with the 100 per cent. or-
dinate. This is discussed in detail in a special chap- -
ter by Mr. Fuller, in Thompson & Taylor’s treatise
on “Concrete, Plain and Reinforced.” The per-
centage by weight of the aggregate smaller than a
given size can be easily calculated by the formula for
the parabola d=p2D or P =100 yd in which P=
10000 D
per cent. of mixture smaller than any given diameter.
d = any given diameter.
D = largest diameter of stone.

From this it will be seen that the per cent. of
aggregate smaller than a given diameter, say 1/5-inch,
and larger than a second diameter, say U4-inch, is
obtained by subtracting the percentage smaller than
V4-inch from the percentage smaller than V-inch.
The following table is figured out on this basis and
shows the percentage of the various sizes for any
given mixture up to | inch. Any block maker can
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Diagram, Showing lncrease in Crushing Strength, due to In-
crease of Steam Pressure in which the Concrete Is Cured.

screen out a sample of his aggregate through standard
screens, and carefully determine the percentages of
various sized grains present and compare thése with
the theoretical percentages, and if he finds that he has
too much coarse material he can screen out his coarse
aggregate and recombine it with the fine in the
proper proportions to correspond with the parabolic
curve. He can do likewise if he has too much of
the fine. This process is called rectifying the ag-
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gregates. | am afraid that some are of the opinion
that if an aggregate is graded to the parabolic curve
that it will produce the strongest concrete with say
12 per cent. cement, and no stronger if 20 per ceat.
cement be used. ‘This is not true, for the strength
will be increased with the increased amount of ce-
ment, but for any given amount of cement the
strongest concrete will be from that aggregate whose
mechanical analysis curve conforms very closely to
a parabola. This probably holds true for concrete
whose largest stone is V2-inch in diameter or larger.
For mortar below number five mesh I think such an
aggregate would have too much fine material. [
have found the best result with a mixture of very
coarse sand and a sand which is quite fine. (See
table 1.)
The selection of the aggregates and the proper pro-
portions properly taken care of, the next important
consideration is that of properly mixing the con-
crete. The superiority of machine mixing over
hand mixing is an accepted fact, and needs no argu-
ment. Mixers should be used by all means and none
but power mixers. Hand mixers are man-killers, as
anyone will testify who has used one. In choosing
a mixer for concrete block work, great care should
be taken that it will mix semi-wet concrete, and will
handle cither dry or damp materials. Every mixer
will not do this, neither will every mixer that is sat-
isfactory for a very wet concrete prove equally so
for concrete used in blocks. It is an easy matter to
mix concrete of the consistency commonly used in
me. oliihiusr-agasipthat used in blocks, being drier,
is far more diffhicult to mix.

Facing.
As nearly all concrete blocks are faced, consider-
able attention should be given this feature in their
manufacture. Most blocks are sold on their ap-
pearance, so it is essential that the face be very hard
and all corners and. edges solid. For this reason it
Is necessary to use richer proportions for the facing
than is used in the backing of the blocks, The
usual proportions vary from 114 to 3 parts of aggre-
gate to 1 part of cement. When ordinary sand is
used it should be graded from V4-inch down to No.
50 mesh, with ne material smaller than No. 100
mesh. The proportions can be as low as | part of
cement to 3 parts of sand. But in white facing, the
proportions must be richer, as all available white
aggregates are either all one size, as in the case of
white sand, or contain too much fine material, as is
the case in most crushed white marble. 'With some
white sand and crushed white marble, I obtained
very satisfactory results with 3 parts white cement,
2 parts crushed marble and 4 parts white sand.
In colored facing, none but mineral colors should be
used. With proper materials and care, it is possible
to use as high as 50 per cent. coloring in the pro-
portions of 1 part cement, /5 part color and | part
aggregate. Dark, deep shades cannot be obtained
except with a large percentage of coloring. Colored
blocks and brick can be brought to a high polish by
grinding. This process exposes the aggregate and
produces a very attractive appearance.

A recent innovation is that of the granite facing.
This is becoming very popular, and is being used in
large cities for public buildings for which the or-
dinary block would not be considered under any
circumstances. The best proportions found for
granite facing are | part of cement to 215 parts of
granite. The granite should pass a 11g-inch screen
and be graded to about 1-32-inch. * These four

facings comprise the principal facings used.
Processes of Manufacture.

A few years ago a subject of considerable discus-
sion amongst machine manufacturers was that of
processes of making blocks. Each claimed that his
was the only machine in which a wet block could
be made and that no other was suitable for that pur-
pose. The facts of the case are that as wet a block
can be made on one machine as any other. I find
that the limit is reached when the concrete is too
wet to bear up its own weight. By this, I mean that

. beyond a certain consistency the block will settle

and instead of being 734 inches high it may be 714
inches in height. This fact then determines the max-
imum moisture that can be used in concrete for
machine-made products, and will be the same for
all makes of machines. It is evident, therefore, that
there are but two processes for making concrete
products, the poured or cast process, and the molded,
or so-called dry process.

In the poured process, the concrete is of such a con-
sistency that it can be poured into moulds which
may be of sand, iron, plaster of paris, or gelatine.
. . .. In the molded process, the concrete is made
as wet as is possible to still permit of molding. It
1s then tamped or pressed into molds and usually re-
moved immediately. The mold is thus used over
and over again. This reduces the cost of the block
to a minimum, and enables the block manufacturer
to compete with other building materials. Molded -
concrete 1s now being made as good as cast stone;
This fact, combined with low cost, is bringing the
concrete block to the front as one of the best building
materials of the day. There has been considerable
discussion as to the proper amount of water to.use
in concrete blocks. Most blocks are used when they
are about 28 days old, so it is of the greatest import-
ance to have the blocks as strong as possible at this
age. Therefore, the consistency producing the
strongest blocks at 28 days is the best. Actual ex-
periments show that blocks which show the highest
crushing strength at 28 days are those in which so
much water has been used that it will flush to the
surface when a pile of concrete is trowelled with a
steel trowel or shovel 2 or 3 times. This amounts to
from 8 to 10 or 11 per cent. of the total weight of
the dry materials. Concrete of this consistency can
be used in any block machine. When made wetter

" the concrete settles and is not as strong. Concrete

of this consistency is being used by the largest block
plants of the day.
W aterproofing.

Many claim that the block made by the wet pro-
cess is more waterproof, but I have seen blocks made
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wet in the molded process which were so water-
proof that water would stand on same for a con-
siderable time before being absorbed. . Neither
process will make concrete absolutely waterproof
or nearly so. There are a large number of people

who claim that a block with low absorption is all -

that is needed for practical purposes. This is true
to a certain extent, but we must not forget that the
average builder who is putting up a fine residence
will not consider concrete blocks unless the manufac-
turer thereof will guarantee them to be absolutely
waterproof, or very nearly so, absorbing say not over
1/, per cent. of moisture. I have done considerable
experimenting, trying to produce such blocks without
the use of waterproofing, but have failed to do so.
I do not think that it is possible to reduce the ab-
sorption below 3 per cent. without the use of
a waterproofing, By the use of a waterproofing I
have reduced it to 27-100 of 1 per cent., and I think
that this absorption was merely due to the surface
water on the specimen so that the block itself prob-
ably absorbed no water whatever.

It is to be admitted that with proper care and graded
materials, concrete blocks can be made reasonably
waterproof, but I contend that they are not water-
proof enough, in that they retain moisture too long.
We are all familiar with the looks of the average
concrete block house after a rainstorm. It usually
remains dark and damp looking for two or three
days, while one that is waterproof dries off in a few
hours. Any man would prefer to live in a house
that looked as dry a few hours after a rainstorm as’

before, rather than live in a building that remained -

a dull slate color for several days, so we should en-
deavor to turn out blocks that will give these re-
sults,

As long as blocks cannot be made as waterproof as
this without a waterproofing, I will favor the use of
a proper waterproofing. I know well enough that
a great number of waterproofings do not produce
waterproof concrete, but there are also a number
that do. -

In testing a waterproofing, full sized blocks should
be made with same. Ony such will be a reliable
guide. Tests on small cubes are worthless, as such
specimens cannot be tamped nearly as thoroughly
as a full sized block, and consequently will not be
as dense and waterproof. I have often noticed that
waterproofing is confused with permeability. A
block may be waterproof, and yet be very perme-
able, and vice versa. Waterproofing refers to the
per cent. of water absorbed by a dry specimen com-
pared to the dry weight of same, whereas permea-
bility refers to the amount of water that will pass
‘through the same specimen in a given time, when
placed under a pressure of water. It is evident that
the concrete block used above grade need not be im-
permeable, but should be waterproof. A water-
proofing may not produce an impermeable block
and yet make a waterproof one. In making white
face concrete blocks it is absolutely necessary to use
waterproofing, as the white aggregates that are.
most common consist of white sand, which is very

fine, and crushed marble or stone, none of which -

will produce waterproof concrete, the first because

it is uniform in size, and the second because it has

too much flour. .

Even assuming that concrete can be made water~
proof with proper materials, the average man cannot
get these and must make use of what he has, so it
seems to me that the sooner the use of a good water-
proofing -becomes general, the sooner will concrete
building blocks be used to a greater extent and the
sooner they will overcome the objections of their
present severest critics.

Curing.

When the questions of aggregates, proportions and
process of manufacture and waterproofing are set-
tled, the next important consideration is that of cur-
ing the product. This feature is oft-times neglected
more than any other. The usual procedure is to
sprinkle the blocks with water as soon as there is
no danger of washing them away. When this is
done the bocks should be kept moist constantly for
a period of at least two weeks, but preferably four
weeks. The temperature should register 600° F., or
more, and always be kept above the freezing point.
There is no danger in keeping it too high, providing
the blocks are kept wet constantly. If they are al-
lowed to dry out, the hardening process is hindered.
For this reason, it is customary to keep the blocks
under roof for three or four days at least, as it is
much easier to keep them moistened under roof than
outdoors. This method is extremely simple, so much
so that it is surprising how few really apply it fully.
Many are doubtless misled by the fact that blocks
which are allowed to set until they show signs of
drying out, seem harder than those that were

~ sprinkled as soon as they could stand the water.

This is true at first, but after a few weeks, the second
block will be firmer than the first, and have clean,
hard, sharp cut edges.

It is conceded by all who are familiar with the har-
dening of Portland cement, that it requires both heat
and water to properly harden same. It is at once
apparent that the ideal method of curing must, there-
fore, combine both of these features. The only thing
that fulfils these conditions is an atmosphere of
steam. We find many successful exhaust steam cur-
ing plants to-day, but in nearly all of these the tem-
perature is kept below 150° F.

Some five years ago, together with Mr. R J. Wig,
after having given this subject careful study, I felt
confident that high-pressure saturated steam, which
is also at a high temperature, would give the best
results,. If exhaust steam accelerates the hardening
of the cement it is but a step further to assume that
high-pressure steam will do so even more rapidly.
We put this theory to a thorough test and investigated
both the effect on the crushing strength of concrete
of varations in the steam pressure and also the dur-
ation of the steam treatment. We found that the
crushing strength was increased directly with the
duration of the steam treatment and also directly
with- the increase in the steam pressure. Concrete
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blocks cured in high-pressure steam will be doubled
in strength over those cured by sprinkling. This
‘'means that in order to get the same strength in the
block cured in high-pressure steam, only half the
cement need be used. This probably holds true up
to the point where the concrete would have so little
strength when green on account of lack of cement
that it would crumble under its own weight. I do
not know for a certainty that blocks can be made of
| part cement to 8 parts of coarse sand, which, when
cured under high-pressure steam will crush at over
2,000 lbs. per square inch or area.

An ordinary block made of | part cement and 4
parts sand will crush at about 1,800 lbs. at six
months, whereas, the same concrete when cured in
high-pressure steam will crush as high as 4,900 lbs.
per square inch, thus showing over twice the
strength. A 1:8 mixture, cured in high-pressure
steam, crushes as high as 2,100 lbs. per square inch,
practically as high as the 1 :4 air-cured concrete at six
months. Since nearly all blocks are used inside of
28 days, we are concerned with their strength at
this age. Most building ordinances require a crush-
ing strength of 1,500 lbs. per square inch of net

TABLE |I.

This table shows the percentage by weight of any size aggregale required for an ideal mixture, the largest aggregate of which
corresponds with one of the sizes given below. For example, if the largest stone is 17 in diam., the % of each of the other sizes is
found in column 3. The material smaller than .016” includes the cement. This data is figured ‘by the formula P=100 V p Qs ex-
plained above.
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TABLE 1.

This table shows the efféct of the duration of steam treatment on the crushing stirength of concrete.
415 parts gravel.

1 part Portland Cement, 3 parts sand,

concrete are:
. Curing Treatment.

Not steam cured, but sprinkled for 1 week
Stenm cured a% %:;Z lbs steam pregsure for 3 hr<

6
“ “ at 215 “ “ w12
“ “ at 2% . “ . o gy e
“ “ at 2% «“ «“ “ “w qy

3 parts sand, 4% parts gravel.
Curing Treatment.

Not steam cured, but sprinkled for 1 week
Steam cured at 2% lbs, for 24 h
i w apelp e e 72

.................

Proportions of the
Crushing strength itn 1bs.

ger sq. in. a
2 and 3 days. 7 %ays.

TABLE "n.
This table shows that the crushing strength obtained by steam curing is permanent.

Proportions: 1 part Portland Cement,

Crushing strength in 1bs. per sq. in. at
2 and 3 days. 7 days. 28 days. mos.
379 8 1,426
627 660 1.382 1,488
...................... 1,096 1,167 1.2 0 1, 622

TABLE 1V.
is table shows the increase In crushing strength of concrete caused by the increase of steam pressure in which same is

Th
cured. Proportions: 1 part Portland Cement to 4 parts sand

Crushing strength in lbs. per sq. in. at 2 days .............

Crushing strength in Ibs, per sq. in at 2 days

Steam cured at
10

2 1bs. 20 1bs.
for 24 hrs for 24 hrs for 24 hras.
........................ 816 1, 2,184
Steam cured at
40 1bs. 80 1bs, 80 lbs.
for 24 hrs. for 24 hrs. for 12 hrs
396 4,620 ,640

TABLE V.,

Proporuons 1 part Portland Cement to 4 parts sand:
(A

these specimens were made same as those given in Table IV, but were cured by sprinkling instead of steaming.)

Crushing strength In 1bs. per sq. in.

6 mos.

ge ghen tested,
2,343

2,286

A second advantage of high-pressure steam curmg
is that blocks so cured are ready for the market in
two days. A third advantage is that rush orders can
be filled as rapidly as the blocks can be made and
without danger of breaking the edges of the blocks,
which happens so often in handling them when they
are but a few days old and cured by sprinkling.
Moreover, a very important advantage is that
blocks faced with white aggregate any ordinary gray
cement, when so cured, will be practically as white
as white face blocks.

area of the blocks. If a 1:8 high-pressure steam
cured block will crush at 2,100 lbs., it stands to
reason that the block maker need not use a 1:4 mix-
ture as he must use in the air cured blocks. He will,
therefore, save about half of the cement.

The tables which follow and the curves drawn from
same show the increase in strength caused by an in-
crease in the duration of same. The tables are prac-
tically the same as those given in the July 1910 issue
of the Cement Era. (See Tables 2, 3, 4 and 5, and

curves | and 2.)
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Cost of Cement Blocks.

The cost of concrete blocks is always a'very import-
ant consideration, especially when it is necessary to
compete with other building materials. In a gen-
eral address of this character, it is impossible to cite
cost data that will be applicable to all parts of the
country, as the prices of cement and aggregates
vary so greatly. The accompanying table, how-
ever, will be found of great value in estimating the
cost of the materials and labor, but will not include
any overhead expenses, .such as the salaries of the
officers of the company and that of a salesman for
disposing of the product. It will be noticed that the
data as to the output per man on different sized
blocks is figured on hand labor. Wherever a plant
is equipped with power tampers, mixers, etc., the
output per man will almost be trebled; in fact, in
many cases it has been..

Strength of Concrete Blocks.

The use of concrete blocks has been restricted to a
large extent in large cities on account of the fact that
many city ordinances limit the use of 8-inch blocks
to buildings of but one story in height. This is
probably due to the fact that the concrete block is
a comparatively new building material and the aver-
age city authorities do not know much about the
strength of same, and in order to properly protect
their citizens against any inferior and untried build-
’lng matenials, they adopt measu:es which seem very
harsh to those who are in a position to know about
the strength of this splendid building material. .
Tht?re is no reason why concrete blocks should not
be Just as strong as the concrete used in any mono-
lithic work, and yet, we hear very little about the
danger of monolithic concrete collapsing. Rein-
forcgd concrete is used to-day in sky-scrapers and
all important buildings,” for which . purpose it has
prqvgd itself to be without a peer. The concrete
building block is merely one peculiar form"of this
material, so in this respect it is really a tried and
proven material. -
In some cities where this question has been investi-
gated., ordinances have been adopted requiring a
crushing strength at 28 days of 1,000 Ibs. per square
inch of gross cross sectional area of the block, as it
is used in the building. Assuming a factor of safety
of five, which is greater than that used in steel con-
struction, and which is an average used in other
work, the allowable stress will be 200 lbs. per square
inch of gross cross sectional area. The distance of
outside bearing walls of an average dwelling will
not be over 25 feet nor will it be greater than this
in the average store building. If the distance is
any greater, then supporting pillars will be found
between the bearing walls.
As an example, let us suppose that the distance be-
tween outside bearing walls is 25 feet and that the
total floor loads, including the live load and the
weight of the floor, is 110 lbs. per square foot, and
that the roof load, including the weight of the roof,

snow and wind loads, is 57 lbs. per square foot..

These loadings are probably higher than what. Is

.. found in-the»average building. - One 8x8x16-inch’

block weighs about 50 Ibs., or 38 Ibs. per lineal foot.
Per square foot of wall the weight of the wall will -
run about 57 lbs., therefore the wall weight per
story per lineal foot of wall will be 12x57 or 687

~ Ibs.

For the sake of simplicity let us consider a strip be-
tween two such bearing walls, one foot long and 25
feet wide, or an area of 25 square feet. The floor
loads, etc., will be carried by one foot of each side
wall. The floor load per story per lineal foot of the
two side walls is 25x110 lbs., or 2,750 lbs. The

“floor load per story per foot of each side wall is

half this amount, or 1,375 lbs. The weight of the
wall per lineal foot of each side wall is 684 lbs,,
making a total load per foot of each side wall of
2,059 Ibs. per story. An 8x8x16-inch block is 128
square inches in crass sectional area. Assuming a
safe loading of 200 lbs. per square inch and a factor
safety of five, the allowable load on one 8x8x16-
inch block will be 25,600 lbs. Per foot of wall
this amounts to 19,200 lbs. This would allow
9 1.3 twelve-foot stories to be carried by an 8-inch
concrete block wall, loaded as above.
It must also be remembered that a concrete block
crushing at 1,000 lbs. per square inch at 28 days
will probably have a crushing strength of 1,200
lbs. per square inch at six months, so that the factor

of safety at _six_nonths will be six insteasimetfimerem

in view of these facts, it is hard to understand why
any city authorities should limit the use of an 8-inch
concrete block. to_one-story. buildings only. They
should at least be allowed in two-story buildings,
and if necessary the basement wall in such buildings
could be made of 10-inch blocks. On this basis the
actual factor of safety would be 4x5, or 20, instead
of an apparent value of 5. ‘

It is true that some portions of a building will be
loaded more heavily than I figured above on account
of openings in the wall, but the openings are not
likely to run over 25 per cent. to 33 per cent. of the
wall area, so the actual factor of safety in any part
of the building is likely to be at least 12 where it is
allowable to use an 18-inch wall for two storeys.
In steel work a safety factor of more than four is
seldom required, so it certainly seems to me that any
city authorities would be on the safe side if they
allowed the use of 8-inch blocks in two-story build-
ings, for they can safely figure that the actual safety
factor in such cases will be 12, and this will continue
to increase, for the concrete will increase in strength
the older it gets.

We should not feel that city authorities discriminate
against the use of concrete blocks, but rather that
the associations of cement users are at fault in not
paying more attention to the drawing up of proper
ordinances which can be presented to the various
city authorities, and I heartily recommend, if this
Association has not already done so, that it take
steps to draw up the proper ordinances that will be
fair both to the block manufacturer and user thereof;,
and figure the allowable thickness of walls on a basis
of the crushing strength of the blocks, and also Jimit



Residence of C. W. Noble, Munroe Park Avenue, Toronto. A Recently Erected House which Shows an Interesting Ap-
plicatlon of Cement Stucco to Reslidential Work, .
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Réar View of Residence of C. W. Noble, Munro Park Ave nue, Toronto. Note how Successfully the Stucco Work has
been Adapted to the Round Arch Construction, Forming the Roof Support at Either End of the Porch.
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=== -\ OD1CATION .
|  OF CEMENT STUCCO TO
RESIDENTIAL WORK

Cracks and stains, their causes, and how they can be avoided. An
intereating example of this type of house.

N GENERAL, stucco houses do not aifer from

ordinary structures a great deal; but.there are

several matters which, seeming trivial, are at the .

same time quite essential, if one wishes to. put up a
structure that is going to stand the rigors of our
climate. The principal problems one has to deal

with are the preventing of cracks, unsightly stains,
and how best to procure an outside - finish- which 1is
both permanent and artistic.

There are two causes for cracks in stucco work,
which might be briefly touched upon in:order of
One can be ascribed to poor lap-

their importance.

Ground Floor Plan, Residence of C. . Noble, Munroe Park
Ave., Toronto,

ping of the lath, and the other to the fact that timber

expands across the grain and not in a direcion
parallel to the grain, when wet. The first results
from imperfect workmanship which can be charged
directly to the contractor, or the poor quality of in-
spection given the work. It is important in the erec-
tion of a structure of this character that a grade of
lath be adopted that provides for a lock-joint, as this
insures a lap that is highly efficient. To obviate the
second difficulty, it is necessary to guard against
having sill plates between stories. In an' ordinary
structure, the carpenter, after laying his floor joists
and his rough floor, cuts all his studs and lays them
on the floor and spikes a header along the top, then
up-ends the side of his building, braces it there and
directs his attention to the other sides of the structure,

Now in a stucco house one must avoid having this
header or bond timber, because this places the grain
of the timber such wise that in wet weather it will
expand and thus produce an unsightly crack between
the two stories. The only way to overcome this is
to run the studding the full height of the building.
In the case of heads over the windows, these will be
protected by the casing.

In order to prevent stains, a metal lath having the

" Corner In Living Room with Dining Room Through Arch at

Left, Residence of C. W. Noble, Munroe Park Ave., Toronto,

best procurable rust protective coating should be
used, and in no case for exterior work should lime
mortar be applied direct to the lath, but rather a
good cement mortar should be used, because cement
protects metal from rust, and the most rigid test for
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Firgt Floor Plan, Residence of C. W. Noble, Munroe Park Ave.,
Toronto.

commercial lath is to imbed it in plaster of paris and
to place the sample in the presence of moisture.

An interesting house of the stucco type is the resi-
dence of C. W. Noble, Munroe Park avenue, To-
ronto, illustrated herewith. In the construction of
this dwelling all of the above essentials have been
thoroughly considered, with the results that a struc-
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ture both permanent in character and attracive in
design, has been produced at a minimum cost. An-
other-feature of interest in connection with this dwell-
ing is the bridging between the studs. Hair-felt
deadening was placed between the studs and against
the interior lath. Pieces 2x2 inches were then placed
between the studs for bridging in such a manner that
it would not obstruct the free passage of air, thus
giving a perfect hollow wall construction running the
full height of the building and not cut off between
stories.

The verandah posts and verandah beam are made
of birch logs. These were cut at an early stage of
the work, and while green had holes bored into the
heart at several places along the trunk and at the
top. These holes were then plugged with Zn So.
(sinc sulphate). This impregnates the wood and
prevents dry rot and disintegration.

THE NEW PUBLIC LIBRARY, NEW
CITY.—Continued from page59. .-.

vice to ornament to stretches of blank wall which
flei®the entrance po@imeE e (re imentT 9 ™he two
ends of the facade is weak. The scale of the en-
gaged colonnade looks too contracted. The fact
has ' not been. sufficiently 'considered in" the 'design
that one sees the building not when one is walking
west' through Forty-first Street, but when one is
walking up or down Fifth Avenue. But blemishes
such as those mentioned- are not of sufficient im-
portance seriously to attenuate' the fundamental im-
pressiveness and attractiveness of the facade. The
architects have succeeded in making the library suf-
ficiently imposing and dignified in character to sat-
isfy the prevailing idea that a library is a great edu-
cational institution, while, at ‘the same time, they
have awakened popular interest by making it look
like a pleasant place to enter and use. And this is
a great triumph, because there is a real, and some-
times an apparently irreconcilable, conflict between
fhe monumental and practical aspects of such build-
Ings. ’

The final judgment on the New.York Public Lib-
rary will be, consequently, that it is not a great mon-
ument, because considerations of architectural form
have in several conspicuous instances been deliber-
ately subordinated to the needs of the plan. In this
respect it resembles the new Museums of Fine Arts
in Boston. The building is at bottom a compro-
mise between two groups of partly antagonistic de-
mands, and a compromise can hardly ever become
a consummate example of architectural form. But,
on the other hand, Messrs. Carrere & Hastings
have, as in so many other cases, made their com-
promise successful. Faithful as they have been to
the fundamental requirement of adapting the build-
ing to its purpose as a library, they have also suc-
ceeded in making it look well: and they have suc-
ceeded in making it look well partly because the
design is appropriate to its function as a building in
which books are stored, read and distributed. A
merely monumental library always appears some-

YORK

.tcorrosion of fence wire the results

|

what forbidding and remote. The New York Pub-
lic Library looks attractive, and so far as a large
building can, even intimate. And in this respect it
differs from the Boston Museum of Fine Aurts,
which, excellently planned as it may be, presents a
dull and rigid architectural mask to the public.

CONCRETE BUILDING BLOCKS—Cont'd from
page 83. :

the maximum loading to which any part of the wall
may be subjected. Such ordinances should cover
the method of manufacture, as well.

It will be found that no ordinance can cover all
buildings, especially factories and warehouses. In
such cases, the size of the pilasters and bearing walls
must be figured according to the actual load to be
carried by same.

} HE LATEST
: DEVELOPMENT IN
ws~e STEEL.RROTECTIQN

Complete text of paper preseated by C. W. Noble at the Third Annual
Convention of the Canadian Cement and Concrete Ass'n.

gating corrosion in steel and the methods of pre-

venting it. The object of the investigation was

to determine what improvement, if any, could bhe
made in the protective coating used on metal lath. The
investigation brought to light much interesting technical
information.

The nature and cause of corrosion were first studied.
A very exhaustive investigation of the corrosion of iron
and steel exposed to the atmosphere has heen recently
made by Dr. A. 8. Cushman of the U. S. Department of Ag-
riculture. While hig studies were confined primarily to the
are of general value.

e states that corrosion is primarily due to the presence
in the air of minute quantities of carbonic acid and sul-
phurous gases. These ncid gases are dissolved in falling
rain and thus brought into contact with the iron. Their
action then depends on the condition of the metal. (If it
is absolutely uniform in quality the attack is exceedingly
slow and impotent. Tf, owing to the localized presence of
impurities, different portions of The metal vary in electric-
al potential, then the acids and the varying portions of
the metal form a miniature electric battery) A current is
set up and that portion of the steel which i§ electro posi-
tive as compared with the surrounding metal will be cor-
roded.] This explains why certain fence wires will corrode
while" nthers with the same exposure will last for many
vears. The local presence of dmpurities also explains why
steam hoilers will pit instead of corroding uniformly.

The action of wet plaster on metal lath depends on the
nature of the plaster. Portland cement and lime plasters
are strongly alkaline and will not allow the formation of
acids in the presence. They therefore prevent the rusting
of metal lath.] The protection given by Portland Cement
is a permanent o_an? Lime plaster. however, has a greater
attraction for mofsture than Portland Cement. and while
lime protection may he permanent, still need is felt for.
further investigation hefore making a definite statement.
Such investigation was not made as the matter Is a divef®
sion from the subject in hand. -

Plaster fo Patis, which is the base of the many hrands
of patent and hard wall plasters, is actively corrosive.
During the setting up process since acids oceur in solution
it has in a marked degree the tendency to start electric
currents, and these currents cause the oxygen mollicules,
which are momentarily freed Dy the chemical changes, to
attack the steel. The carrosion is much maere vapid than.
that due to atmospheric exposure. Tron rust. once started.
works progressively, and the rusting in this case c.ontinues
long after the chemical. changes in the plaster, with their
resulting electHc currents. have ceased. It only recuires
the ‘presence of a normal amount of atmospheric moisture
to keep the action going.

The different types of protective coating which iwere
studied fall naturally into three separate c!-a,sslﬁcntvlons.
paints, electrical Insulators; and ealvanizing coatings.
Bach of these works on a different theorv.:

1..The painted coating is merely an attemnt to shield
the steel from the plaster. If well done with an undiluted

l l\OR THE PAST YEAR the writer has been investi-
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oil paint it has some value. Linseed woil is subject to at-
tack by lime and Plaster of Paris, becoming what Is known
among painters, as ‘‘dead.” It is then porous and will not
prevent corrosion. The first attack of the plaster is how-
ever expended on the paint instead of the steel and for this
reason the paint coating is of assistance. If the paint
holds until the corrosive effect of Plaster of Paris has
weakened it has served a useful purpose, if not, it has at
least, delayed matters.

Metal lath should be coated with an exceptionally ten-
acious material. It Is shipped in bundles and roughly
handled during erection, and the coating is severely tested
by scratches. In this respect even the best paint leaves
much to be desired, as rust, of course, will immediately
start at each scratch. If in the effort to reduce cost, the
manufacturer dilutes his paint with gasoline, the resulting
coating is valueless, although it can be made very cheap.
Unfortunately most paint used for lath protection is thus
diluted. L‘I_Everything considered, the paint coating has the
least to Fecommend it of all of the three types of protec-
tion considere

The coating with electrical insulators proceeds on an en-
tirely different theory. The attempt is here made to pre-
vent the corrosive agent from reaching the lath. The oold
japan coating used on metallic lath is of this class. It con-
sists of an asphaltum varnish which is ozydized by the ad-
dition of a chemical dryer instead of by baking. It is proof
against the action of all types of plaster, and is a perfect
tnsulator as long as the coating itself Is perfect. e ob-
jection to it is that it is Iimpossible to make’it proof
against the wear and tear of handling. If it is sufficiently
elastic to prevent chipping, then it will seratch. There
seems to,be no neutral territory between these two dif-
fculties. | Its cost, % of a <cent per square yard, is In its
favor. hile rust will start at the open scratches, the at-
tack can never, as in the case 'with paint, be made through
a ‘‘dead’” coating. It will probably be long before it will
be replaced for medium priced work.

theory.
The electric currents are here allowed to circulate at will
while their mischief is prevented. It has been previously
stated that the currents flow only between metals which
difter in electnlc potential and that the attack is on that
metal which Is most strongly electro positive. ‘Now all
zine Is more electro positive than any commercial steel,
regardiess of its impurities. ‘A coating of zinc therefore
will cause the currents to run between the steel and the
zine instead of between difterent portions of the steel, and
the attack will be invariably taken by the zinc.
from scratches Hi this method of protection is unessential.
1t Is only detrimental when the steel Is so far exposed as to‘
disclose a localized impurity (a potential rust spot) entire-
ly surrounded by exposed steel. In this case the rust spot
would develon. So true Is this that metal lath cut from
galvanized sheets with all the raw edges exposed will show
most excellent results. )

In the search for a perfect protective coating only one
type of paint. Marine Tocholith. was tried. This is not a
‘mixture of oil and piement and Is therefore, strictlv speak-
Ing. not a paint at all, but as its action is similar to paint,
it will be discussed here. It is a modfled Portland cement.
Its advantage 1s due to the fact that It has the property
common to all types of Portland cement, of preventing
rust, and absorbing a small amount of rust already start-
ed. Tt grows harder with age and In time adheres very
tenaciously to the steel. It was found that it would not
for several weeks attain sufficient hardness to stand
bundling and shipping. The manufacturers submitted a
special sample designed to harden with unusual speed. b“dt
even this was not commercially feasiible. Tt was rejecte
on account of its liability to scratching.

Two insulating coatings were considered, a baked and 2
cold japan coating. The cold japan is merely an improve-
ment in the coating which has been used on lath for sev-
eral vears. It was adopted to replace the old cold japan
coating, hut on account of the liabllity to scratching. is
not considered an absolutely perfect coating. The baked
enamel coating s used to ‘a certain extent in the United
States. It requires considerable expense for plant. and
only partially overcomes the scratching difficulty. When
the lath is bent in forming cornice work the enamel is
very apt to break. It is very exnensive and is not regard-
ed as sufficiently satisfactory to justify the cost. —_
™ A new metal called Ingot iron was also considered.
This is being used for the manufacture of lath in the
United States. The impurity whih causes varlation in el-
ectrical potential in steel is manganese. A very slight vari-
ation in the percentage of manganese makes a wide varia-
tion dn electric potential. As it seems to be impossible to
secure an absolutely uniform distribution of manganese
the manufacturers of ingot iron have made a product in
which this and practically all other impurities are omit-
ted altogether. The process Is a secret one, hut the result
seems to be well attained. Blectnic currents are therefore
not set up in ingot iron as the result of an acld bath and
corrorsion is much slower. Acid tests with ingot iron show
remarkable results. Tests with plaster were not suffleient
to give a satisfactory verdict.

The metal was rejected for an entirely different reason.
Lath cut from ingot iron looks exactly like lath cut from
ordinary steel sheets. An architect or contractor purchas-
ing lath for an important contract. and paying an addition-
a) price for the best material, wants something more than

the assurance of the manufacturer that he is getting the -

quality he is paylng for. He wants the assurance of his
own senses. The lack of this cannot be overcome with

Ingot lt'oxLL

Freedom

W

Four types of galvanized lath were considered, hot gal-
vanized, electro galvanized, sherardized, and lath cut from
a galvanized sheet. None of these require description, ex-
ce the sherardized coating. .

‘This process was jnvented in England some seven years
ago, by Mr. Sherard Cooper-Cole, a noted metallurgist,
The metal to be treated is packed in zinc dust and baked
for several hours at a temperature just below the melting
point of zinc. The process and the result is very similar
to case hardening. Just as the casting while being case
hardened absorbs a part of the carbon in which it is packed
so the metal lath while being sherardized absorbs zinc.
The process differs from case hardening in the formation,
also of a pure zinc coating on the outside of the steel, while
no corresponding coating of carbon is formed on a casting.

As galvanizing offers a perfect solution to the difficul
regarding scratches the investigation now began to nar-
now down to a choice between these four types. Tests,
however, which will be described later were being made
at this time which showed the probability of considerable
damage to the zinc by plaster. Tt was therefore suggested
that the coating should be lead instead of zinc as the for-
mation of lead oxide would nrotect the lead coating from
further destruction. "™Mr. G. Frank Allen, a noted metal-
lurgist. was consulted. He reported that the suggestion
was of no value because lead electro negative as com-
pared with jron, and the iron would therefore be rusted
at the expense of the lead. He proposed an alloy of lead
and zinc mixed in such proportion as to be neutral toward
iron, This was rejected as against opening up the diffi-
culty regarding scratches.

The simplest manner of making galvanized lath 4s to
cut it from a galvanized sheet. With metal! lath the re-
sults are very satisfactory, although the coating is fre-
quently cracked at the bends. ‘Whether it would prove
so in the diamond mesh type, where the bends in the
metal are much more (requent, remains a auestion. The
process was rejected on account of its commercial im-
practicability. To a technical man who understands how
galvanizing protects, there is no difficulty anparent from
the raw edges of the strands. It would. however, require
considerable explanation to sell such lath to the average
layman. Plato once sald that a man’s reputation is more
injured by telling an improbable truth than a plausible
lle. and the statement is as true to-day as in Plato’s time.
If nothing better had been found the process would have
been adopted, but was finally rejected.

Hot galvanizing was rejected on account nf the cost.
The Tesult is no better than that obtained by sherardizing,
while the cost is about eight times as great.

Clectro galvanizing was rejected on  similar zrounds,
This process is really zinc electro-plating. Tn order to he
afficient there must he sufficient zinc depnosited to sunoly
the wasting while the electric currents due to hardening
nf the plaster are in progress, and still leave an ample
residue (or further nrotectlon. Perfect colar iIs ohtained
with a auantity of zinc entirely insufficient to provide per-
fect protection. Tt is also much cheaper to nrovide colar
than pnrotection and nnfortunately mere color satisfles the
manufacturer. Tor this renson manv American architects
in specifying galvanized lath are now stating that it must
not he electrn zalvanized. Bv continuin~ the process. any
desired quantitv of zinc can he denonsited. but if suficient
is provided to wive a coating eanal tn the sherardized coat-
lnrg,uze cost wonld be many times as great.

The sherardized coating which was finally adopted dif-
fers [rom other tvpes of ~alvanizing by reason of the zlnc
iron alloy coming hetween the nure zine and the steel.
Tmmediately beneath the surface will be found a thin
conting of alloy which Is almost entirely of zinc. Going
further the nercentace of zinc deecreases while the iren
inercases. until pure iron is reached. There 13, therefore,
no contact hetween two metals of annreciahle variation in
electric potential. The cnating can he cansldered ag made
un of a large number of lavers. each varying slichtly in
clectric potential from those immedintely ahove and he-
neath it. While -electric currents donbtless exist in these
layers thev seem to he very weak and verv minute. and
their effect is auite insignificant. A eiven onantity of zine
is far more efficient Iin the sherardized coating than when
anplied 4n any other ma.nne);'.j Prof. Burgess of the chdlr
of metallurzy of the TInlversity of Wisconain. renorts that
a riven quantity of filingg from the sherardizing allov
takes fifteen times as long to dissnlve in aeld ne a like
qu v of zinc Alings from a hot ~alvanizing bath.

Another reason for choosine sherardizing §s that the
process cannot be scamped and is practicallv nroof against
mistakes in the shop. The zinc dvst in which the lath is
haked is a very noor condurter of heat. The process
starts at the nutside nf the drums long hefore it starts at
the centre. yet heat must he Kkent un until the- fentre is
beine sherardized. Converselv the process 9 still xolnz

.on at the centre for some time after the driums are ve-

maved from the oven. The renl nratective is the alloy
which is deposited before the pvre zinc. Tf therefore nure
sine anpears at the centrejof the sheet one can be sure
that the nrocess Is nerfegt.

Tn order tn assist in the selection of a proper coating
an attempt was made to devise an accelerated test appll-
rable to the case In hand. The commonly vsed acld tests
dAn not represent anvthing like working conditions. Patent
plasters are not acids. T

hennmher of specimens were coated with pure Plaster
of Paris and keot for two weeks in a hath of _exhaust
steam. Tt wns sunposed that thev would thus receive in
a short time the effect of as much molsture and warmth as
would ordinarlly act on them in a long perlod of years.

!
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The result was a disappointment. The temperature
was above the melting point of asphaltum, and the cold
Japan coating had consequently been absorbed into the
plaster. Plain uncoated lath ingot iron and cold japanned
lath all looked equally rusted. All types of galvanized lath
showed rust spots although the electro-galvanized was
much the worst of the lot. The samples were submitted
to Thomas Heyes & Sons, consulting chemists, for further
examinatinn, They reported that the only reason the gal-
vanized coatings looked better than the bare lath is that
iron oxide is red while zinc oxide is white. Actually there
iwns more loss through oxidization of thee zinc than of the
ron.

They stated further that the application of steam start-
ed an entirely new set of chemical reactions and hrought
about conditions which never existed at normnl tempera-
tures. They reported after further consideration, that
they could devise no accelerated test which would falrly
represent the action of plaster through a series ol years
and offered as an alternative o series of very careful guan-
titive analyses lasting for several months.

Ry this time evidence nhtained rom other sources had
shown the superiority of the sherardized process. It re-
mained. however, to see whether the plaster test would
develop any unknown weakness. The chemists were in-
structed to conduct a series of tests on cold iapanned and
sherardized samples. These were coated with pure Plas-
ter of Paris and carefully watched for five months. From
time to time hits of the plaster were chipped off." The
plaster Alm remaining in contact with the lath would then
he seraped off and carefully analyvzed. T'rom the first these
samples showed minute quantities of zinc oxide and me-
talliec zine Aust. This is doubtless loose dust left on the
coating from the manufactnring process. The first test
showed 0.18 per cent. of such dust but no Ilater tests
showved as much as this. No trace of zinc sulphate or iron
naxide was formed in any sample although they were
watched for carefully.

The cold japanned samwnle showed iren oxjde at the ex-
posed edmes while the edges of the shervardized S¥Runl.
were clear. Otherwise the results from the cold japanned
samwnle were ns good as the other.

The chemists stated that “forever” is too long a time
to be considered in a careful scientific statement. Their
tests showed. however. no reason tn suwnase that sherar-
dized metal 1ath in a gypsum nlaster would not last for a

iumber of meneratlons.

‘7 Tn comparing galvanizing the quantity of nrotecting
Zine must always he considered. Prof. Rurgess lound that
chemically nure zine fram an elactro alvanized coatinge
was two and six tenths times as efficlent as zine from a hot
nrocess hath and that the sherardized alla} was f(iftern
times as efficient as the hot malvanizing zinc, Nhis was for
ecnal quantities of metal. The excess zine hot ealvan-
ized material is wined off whevever this is nossible. Axv-
erage tests show the commereial sherardized coating to
he two to three times as efficient as o wined hot zalvanized
coating hut the latter reanires much more zine. Such n
hot zalvanized conting js alen superiar to the electrn oal-
vanized coating as commercially apnlied. yet if the same
amount of zine were used in hoth nracesses the electro
galvanized coatineg wonldl be muech the superior.

Metal lath, when hot zalvanized. cnnnot he wined off.
and a verv heavy coating of zinc is the ¢conseavnence. Our
tests would indicate the rrobable superiority of sherardiz-
in over even this verv heavy coat althoveh the cost is
only about one-eizhth as ereat. A canclosive test of this
naint was made hy Mr. J. ™. Burn-Murdoeck in JBneland.
e hod one half a chain haot sgalvanized without wining
and the other half sherardized. TBoth chains were hung
in sea water. When they were finally removed. the hat
ralvanized chaln  had last all of its contine. and was so
hadlv rusted that same of the ¥nks could he braken in the
fAngers. The sherardized chains had turned blue. There
weora geeasional vallew patehes which were rubbed oft
without showing pits or ronghnes shelow. and all the links
were evidently as strong as when originally immersed.

OME EXHIBIT
FEATURES AT THE
' CEMENT SHOW

T

Comprebensive display, practically and artististically conceived. together with
representative crowds, contribute to success of receatly conducted event.

HFE. THIRD ANNUAL Cement Show
held recently in Toronto, takes marked
precedence over the two similar events of this

character previously conducted in Canada. both as
regards the scope and character of exhibits, and
from a standpoint of attendance. Nothing. per-
haos, more fully points out the need for a vearly
affair of this kind than the growing interest which is

being taken by both the building fraternity and the
lay public in the production and use of cement in
structural undertakings. Indeed, the lay public was
strikingly in evidence throughout the entire week,
paying close attention to the manufacturing features
and studying the advantages which concrete offers
for both utilitarian and decorative work. The dis-
play was at once comprehensive and diversified in
character, covering the entire floor space of the St.
Lawrence Arena and presenting much of genuine
interest and value from both a practical and educa-
tional point of view. Features there were, and
many of them, from the industrial exhibits, includ-
ing mixers, concrete block machines, power equip-
ment and cement working tools and appliances, to
the adaptation of concrete to practical and artistic
ends. Various systems of steel reinforcement and
types of metal lath, together with water-proofing
compounds- and kindred products, were also well
represented, while two particularly noteworthy at-
tractions were the miniature cement mill and the ce-
ment gun. Manager Snaith, secretary-treasurer of
the Canadian Cement and Concrete Association, is
1o ke congratylated, bpth on the admirable arrange-
ment of the exhibits and the succes
which the Show was conducted. Among the visit-
ors to the Show were a large number of architects,
and men prominent in public life, including the
Hon. Geo. P. Graham, Minister of Railways and
Canals, and Honorary President of the Associa-
tion, who, with a few appropriate remarks, set the
wheels in operation on the opening night. Music
was furnished during the afternoons and evenings by
D’Alesandro’s Orchestra, and noticeable in the
crowds at both periods of the day was a very repre-
sentative sprinkling of the gentler sex.  Viewed
from any angle, the show left little to be desired,
and it is an event that can well bear repeating at
least once a year. This, at any rate, was the consen-
sus of opinion among the exhibitors, who expressed
appreciation of the growing usefulness of exhibitions
of this kind and the interest they are awakening in
the public’s mind.

The exhibits were attractively set in place, and
many of the booths vied one with the other for
artistic distinction. The miniature cement mill was
seen in operation at exhibit of the Canada Cement
Company, which occupied a large space in the
centre section near the entrance, and the process of
converting the raw material into the manufactured
product was explained during the week by an ex-
pert demonstrator to a large number of interested
visitors. Another noteworthy feature in connection
with this display was an artistic fireplace built of
concrete. from which hot coals sent forth a warm
and radiant glow. Mr. La Pierre, who looked
after the company’s interests, put in a strenuous time
renewing old acquaintances. and Managing Director
Jones and Sales Manager Ford came up from Mont-
real, during the week.

Immediately adjoining was Wettlaufer Brothers’
extensive array of concrete mixers, including mixers
for all character of work, and of any required ca-

nane it
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pacity.  All of these,
small improved hand mixers, were equipped with
lift hoppers and automatic dumping devices, and
had steam, gasoline or electric power attachments.
The company reports an increasing demand for their
mixers as well as for their concrete block and ce-
ment pressed brick machines which were also dem-
onstrated to advantage.

The Trussed Concrete Steel Company exhibit was

both novel in conception and practical in purpose,

being in the form of a small one-storey structure en-
closed and roofed in with cement plaster on “Hy-
Rib” metal lath, one of this firm’s most successful
products This booth proved a big attraction dur-
ing the entire show. On the interior the “Hy-Rib”
was partially exposed in order to demonstrate the
perfect bond which results between the lath and the
mortar, and the essentially sound and rigid form of
construction it effects. In addition to explaining the
merits of this product, Mr. T. H. Stevens and his
assistant were kept busy answering enquiries re-
garding the “Kahn System” of reinforcing and other
well known products of this concern.

with the exception of the .

Both the utilitarian and the artistic were in evidence _

> beoth o, » Stonedegimpaip  The
aundry tubs and kitchen sinks were indeed a revela-
tion in the use of cement for practical domestic pur-
poses, the composition of both types of receptacles
being hard, metallic, smooth and dense. The artistic
was shown in an exquisitely modelled cast stone

lizard and pedestral and imitation marble slabs

which were strikingly true in texture to the natural
product.

Eadie-Douglas, Montreal and Toronto, made a dis-
play of “Ceresit” Waterproofing and “Esco
Paints™ for structural and bridge work. Specimen
casts of “Burmatoft” terra cotta, such as it used for
the exterior facing of the Jacobs Building, the
largest concrete structure in Montreal, were also in-
troduced, together with “Keystone” gvpsum blocks
and “Terrano” flooring and stair treads, which are
being broadly specified by architects and builders.
One of the most commendable booths at the Show
was that of the Cement Products, Limited. of Tor-
onto. This consisted of a garden wall with orna-
mental post caps and a background built of broken
ashlar cement stone. The harmonizing varietv in
the face of the blocks, the texture and quality of the
stone. and the artistic excellence of the display for
rractical demonstrative purposes won for the pro-
duct of this firm many a deserved compliment.

Benjamin Moore and Company, Toronto, took ad-
vantage of the occasion to explain the merits of
Moore’s Cement Paints in a neatly arranged ex-
hibit. Amonea the important buildings in which this
paint or coating is used. is the Pennsylvania Ter-
minal Station. New York. which was erroneously
accredited in the last issve of CONSTRUCTION as the
work of Architects Carrere & Hastings. instead of
the firm of Messrs McKim. Mead & White. Aside
from serving as a dvrable. 1mperv101vs waterproofing
protection, this coating. it is said, also enhances the
appearance of the concrete. Incndentally, a large

W

number of visitors were made acquainted with oiher
products of this firm, including “Iron Clad” paints,
Muresco, Sani-Flat, Impervo Brand Varnishes,
Moormel, all of fhich are meeting with a big de-
mand throughout the Dominion. '
As on previous occasions, a conspicuous display was
made at the booth of the Ideal Concrete Machinery
Company, of London, Ont., and South Bend, In-
diana, where a large, automatic tamping device
turning out block of all sizes and varieties with won-
derful facility, proved a powerful magnet. In ad-
dition to this practical and interesting feature, a dis-
play was made showing the possibilities of steam
cured blocks for structural and architectural under-
takings. Particularly effective was the grille work
forming the lattice of an artistically carried out con-
crete fence, and made of adjustable units so designed
as to be arranged with the openings running in either
a perpendicular or horizontal direction. *“Tycrete,”
a new product of the company, was also exhibited
to advantage, and judging from the highly compli-
mentary expressions heard, it is bound to have a very
popular and lasting vogue. Mr. Pulford, Manager
of the London plant, was in charge, while President
Wettstien, from South Bend, was in evndence during
the latter part of the week.

“Medusa” White Portland Cement and “Medusa”
waterproofing compounds were demonstrated at the
attractively arrangzed double space exhibit of the
Stinson-Reeb Building Supply Company, Montreal,
which was presided over by that congenial spirit—
yclept, Kennedy Stinson. Space does not permit us
to expatiate on the excellent merits of these pro-
ducts, other than to add that a beautiful placque and
several specimens of decorative work executed in this
cement, and a number of examples showing the prac-
tical application of “Medusa” waterproofing, com-
manded no little attention. A most noteworhy
feature were the “Pauly” cement tiles which were
vsed to form the wall built up around the booth.
Other Stinson-Reeb products were also displayed,
and these. like the above, appealed to a large num-
her of visitors.

The Canadian Sieewart Beam Company, of Three
Rivers, Que., exhibited a section of a concrete beam
reinforced according to their system. Toward the
end of the week this beam was subjected to a test
in which it sustained a distributed load of 9.000 Ibs.
before showing fracture. The demonstration prov-
ed a popular feature. and brought a large number of
enquiries regarding the ““Siegwart”’ method of floor
construction. :
Steel and Radiation, Limited, Toronto, and Mont-
real. occupied a large and exceedingly well arrang-
ed booth, near the main entrance, which comprised
such well known products as ““Steelcrete” lath and
metal reinforcement, “Klutch” bars, and “Fenestra”
steel sash. This comprehersive displav also includ-
ed a complete line of metal Jackers of which this con-
cern makes a specialtv. Adioining the exhibit was
the “cement aun.”” which was by far the most strik-
irg individual feature of the chow, and which was
demonstrated to eagerly interested throngs through-
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out the entire week. This “gun” is used for apply-
ing and spreading concrete mortar on wall surfaces,
and has a discharging capacity of 12 bbls. of cement
with the necessary proportion of aggregates, per
hour. Steel and Radiation, Limited, have the Can-
adian rights for this unique and practical machine,
and are prepared to sublet privileges for its use i
various parts of Canada.

In viewing the exhibit of the Alfred Rogers, Limited,
Toronto, it was somewhat of a poser at frst
glance to tell whether the occurring event was a ce-
ment and concrete exhibition or the annual flower
display. At least nothing so prosaic as cement in
its natural state entered into the scheme of this bow-
er of beauty. On the contrary, it was a I: 2: 4 mix
of flowers, ferns and palms, the resultant composition
withstanding the most critical analysis of the artistic
eye. Mr. Rogers believes that the test of cement is
in the using of it. and not in a cursory examination of
a mere handful of powdered - material. In other
words, quality tells, and judging from the number
of satisfied customers who sought out this gentleman
and his associates at this sequestered spot, the Rogers
arade of cement is Al. ' '

Koehring Mixers were demonstrated at the exhibit of
the Canada Foundry Company, where Sales Man-
ager E.dwards and several capable assistants were in
charge. The merits of three different size machines
shown were quite evident to any one who called at
this booth, and as many called, it is equally evident
that the “Koehring” is to have a growing demand
in the Canadian market. These mixers are designed
to give the maximum output in the minimum time,
regardless of the cbaracter of work for which they
are employed. They are both modern in their at-
tachments and power eouipment, and are built to
withstand the roughest kind of usage. Every part
has been thoroughly considered, and in their man-
ufacture the Canada Foundry Company has well

sustained its reputation for manufacturing only high
grade products, .

The many advantages of ““Herrringbone” lath were
propounded at the booth of Clarence W. Noble,
Home Life Building, Toronto, which was situated
abutting the main aisle as one entered. Perhaps the
best evidence as to the quality of this “lath” is to be
found in the fact that within the past two years the
demand for it has increased several times -
over. For a while the manufacturing
resources of Mr. Noble’s firm were sorely
taxed in trying to keep up with their
orders, but now that a new and much
larger plant has been erected, this diffi-
culy has been obviated, and this type of
lath can be supplied in any quantity and
‘shipped on the shortest notice.

Tech Brothers had an exhibit of cement
paints and waterproofing compounds, for

which E. F. Dartnell,- 157 St. James street, Mont-
real, and Chellas & Black, Toronto, are agents.

IT IS UNDERSTQOOD, says the Westminster
Gazette, that when the time arrives to consider de-
signs for a Shakespeare memorial national theatre,
architects'in all countries in the world will be invited
to enter into the competition. This would ke in
accordance with modern practice in such matters.
At the present moment, included among other com-
petitions that are open to all, without respect to na-
tionality, are, a monument to the Czar Alexander
II. at St. Petersburg, new courts of justice at Athens,
a new Presidential palace for Cuba, and the plan-
ning of the capitol of the Australian Commonwealth.
Tnternatinnal competitions of this description are ap-
parently a modern institution, though artists and
craftsmen of great ability have at all times readily
found employment in foreign countries. England
has used these desirable aliens as much as any people.
The names of Holbein, Zucchero, Rubens, Van-
dvke. Roubillac, Angelica Kauffmann and numerous
~thers mav be cited as proof. while avite a legion of
distinguished living artists who are closely identified
with British art were not born under the Union Jack.

CEMENT SALESMEN DINE.

ON FEBRUARY 23RD. Mr. F. P. Jones, -
General Manager of the Canada Cement Company,
gave a bangvet for the salesmen of that concern. at
the St. Regis, Montreal. Our photo shows Mr.
Jones (at the extreme left of the picture) and his
selling orzamization of seventeen experienced men.
Mr. W. H. Fard, the Sales Manager of the institu-
tion, occupies the seat directly opposite Mr. Jones.
It is interesting to note that he company have added
five men to their staff of travellers during the past
vear. The territory has been carefully divided and
even the very small towns are regularly covered. In
this way the company aim to keep in the closest
possible touch with the trade, as well as aiding the
consumer of cement wherever he may need the advice
and guidance that such trained men are able to
supply.

$olling Organization of the Canada Cement Company.
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Reinforc2d Conciete Factory Erected for the Ford Motor Company at Windsor, Ont. Albert Kahn, Architect.

CONCRETE FACTORY- OF FORD-MOTOR CO.

THE FACTORY of the Ford Motor, Company,
illustrated: in this instance, overlooks the Detroit
River at Windsor; Ont., and is built of reinforced
concrete construction. '

This building, which was designed by Architect
Albert Kahn, is a very excellent example of the
type of factory construction that has become most
popular recently in Canada and the United States.
The frame-work is entirely of reinforced concrete,
and the curtain walls are of brick. The illustration
of this building represents fairly the possibilities of
lighting arrangement in reinforced concrete buildings.
The size of the building is 72 feet by 80 feet, three
stories, and all floors were designed for a live load of
100 pounds per squgre foot. One of the difficulties
encountered Ly the dontractors in the erection of this
building was the fact that the foundation soil was

exceedingly poor at_thiguie Vol RS MalaSS2TY
therefore, to drive piles for the foundation of the:
building to rest upon. Two hundred and fifty 30-
foot piles were necessary. After the old buildings
were removed; piles driven, and the foundation con-
structed, the building was erected in ten weeks.
This is rather an exceptional record in concrete con-
struction. In order that the concrete should be
sufficiently dry so that wood floors could be laid
without delay, wooden sleepers and concrete-fll be-
tween them were put on as soon as the concrete slab
was slightly set. In usual practice it is customary to
wait until forms are removed before the sleepers and
concrete-hl] are constructed, and the wooden floors
are then [aid when this has dried out. This practice,
however, does not render possible the quick work
done on this building, since concrete must be per-

- fectly dry before wooden floors are laid.

Messrs. Wells & Gray, Toronto, were the contract-
ors for this building and executed what is generally -
considered a very excellent job.

Views of Paint Shop and Machine Shop In Two prer Storles, which Show the Heavy Load that the Floors are Designed t> Carry,

Albert Kahn, Architect.



92 CONSTRUCTION

Architects and Contractors who want satisfied clients specify or recommend

NEPONSET

PROSLATE ROOFING

because NEPONSET PROSLATE is an absolute assurance of Economy
and Durability

Neponset Proslate Roofing is rich brown in color
—made with either straight or ornamental edges—
its beauty is apparent.

Neponset Proslate Roofing is designed particu-
larly for High Class residences, Club Houses,
Bungalows, Cottages, Verandahs, etc., where ap-
pearance is an all important factor.

Neponset Proslate Roofing is easily applied—its
first cost is as low as is consistent with its high-
grade quality—its Economy is undoubted.

The durability of Neponset Proslate Roofing is
positively known.

N.B.—The ornamental edge is especially adapted for
pitched roofs. The straight edge can be used on
walls in combination with hattens, securing most at-
tractive effects. Put up in rolls 18 inches wide, con-

taiming sufficient material to cover
NEROASE]
PRODUCTS

100 square feet. Cement, caps and
nadls arce of the same color as the
roofing, securing uniform appearance. - Loffect of Or ta} Edge. (Reduced size.)

pe e A s B W, BIRD & SON, Makers

NXEPONSET WATERPROOF BUILD-

ING and INSULATING PAPERS, let ) . Established 1745
us supply you at once. Mills and Main Office - - HAMILTON, ONT.
Trade Mark Winnipeg Calgary St John, N.B. Vancouver East Walpole, Mass. New York Washington
Made in Canada Chicago Portland, Ore. San Francisco

Meadows | || Standard Structural Co.

Lockers
- CONSTRUCTION
are recognized as
Lockers of Quality , ENGINEERS NP
N » -

The necessit f in- If . . .
stalling Metal Lockers FAC1 ORIES, Office Buildings,
in modern busi - i
toblohmonte e e Warehouse Buildings, Foun-
buildings, h is, 3 Ci -
ube Stores and evim: dations, Municipal Work, Re
nasiums has b dem-
D ted o e dem inforced Concrete Work, and all
tion. Our Lockers are General Contracting.

well finished, and com-
pare favorably in price
with any on the mar-

properly  constructed, H

Our working organization and

ket. Every employer equipment enables us to carry out

his employee s of prime contracts with thoroughness and

AL expedition. No contracts are too

e oniiation large or too small for our personal

e Jrzsb Tt | | avtontion.

reduce rates of Insur- Owr engineering staff is at the dis-
LOCKER 2110 Locker Catalogue.

posal of the architect.

I_h__e' Geo. B. Meadows | Head Offico

- Toronto, Wire, Iron and Brass Works Co., Ltd. 1 111 Manning Chambers
479 Wellington Street West TORONTO, ONT.

Toronto, Canada

—
—
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Roman Stone

(TRADE MARK REGISTERED)

THE STONE OF QUALITY

The illustrations shown herewith give some idea of the possibilities of
ROMAN STONE.

It can be used as a facing for large office buildings; in small residences
it can be used for columns, sills and keys; in decorative work all types of
grotesque and decorative figures
can be economically produced. In
fact, it can be used more econo-
mically to supplant stone in any
of its usual functions in building
construction. It has a surface,
color and texture that gives an ef-
fect that is superior to that of
natural stone. In addition to tone
and dignity it adds to the building,
its structural strength is such that
it renders it the most practicable
material. ROMAN STONE has
stood the test,
and its superi-
ority has been
established by
the properties
it has demon-
strated in its
use in many of
Canada’s most
important bulid-
ings.

T. A. MORRISON & (0.

Selling Agents for Quebec

ROMAN STONE (0.

Head Office: 504-5 Temple Bullding

TORONTO WESTON, ONT. || 204 ST. JAMES ST., MONTREAL
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Easyset Store Front

Construction
TFE BEST AND STRONGEST IN THE MARKET

Edges of Glass protected from
pinching by getting the ten-
sion ¥ in. from cdge. (Sce cut.)

H. J. ST. CLAIR & CO.

(eneral Agents for Canada

Rookery Building - WINNIPEG

Carried in stock by
E. F. DARTNELL, Montreal
Wm. N. O'Neill & Co., Vancouver Divisian = BAR.
Marier & Tremblay, Ltd., Quebec

Winnipeg Paint and
Glass Co., Winnipeg

Calgary Paint & Glass
Co , Calgary

McFarlane & Douglas,
Ltd., Ottawa

Co., Toronto

E. . Dartnell

(ESTABLISHED 1893)

Montreal

BUILDING SUPPLIES

Fine Face Brick.

“Tapestry’ Brick. In reds, greys
and golden,

Glass Brick.
led brick and largely taking their

Cheaper than enamel-

place.

Enamelled Brick. Of Stanley Bros.’
Ltd., celebrated make.

Floor Quarries,

&c., &c.

SATINETTE

When an architect speci-

fies SATINETTE he desires
to enhance and protect

the beauty of his design.

When a contractor recom-
mends SATINETTE he
shows his good taste.

“ Satinette ”’ the enamel that never
turns yellow—is the most perfect and dur-

able white enamel ever made.

i« Satinette »’—is suited for decorative
work of every desciption—(Gloss Interior
and Flat Interior for interior work, and

(loss Exterior for exterior work.

“ Satinette ¥ is always. in evidence

where elegance is of primary importance

“ Satinette ’’ makes an artistic, dur-
able and sanitary covering for house de-

coration.

Like all Standard products, ‘ Satin-
ette ” is the result of much thought

and experience, and is now the mo t pop-

ular enamel finish on the maiket.

All Standard products are
sold in Full Imperial Mea-
sure Cans, and manufac-
tured by

NTERWATIONAL

TORONTO

W&[@Qﬁ;@mﬁ @

WINNIPEG
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 CEMENT STONE |

HE ABOVE ILLUSTRATION of our Fxhibit at the Third Annual Show
of the Canadian Cement and Concr ete Association was commented upon as
showing the most commendable examples of manufactured stone ever exhibited

at any of the Cement Exhibitions either inCanada or the United States.

The Exhibit consisted of a garden wall with ornamental posts, caps, and the back-
ground built of broken ashlar cement stone. The arrangement of the broken ashlar
walls, together with the variety of the face of the blocks, and the texture and quality
of the stone, were remarked upon by all the architects and engineers, together with pros-
pective builders, who attended the Show. The artistic excellence of our product, as was
demonstrated in this Exhibit is the quality that makes it popular with Canadian archi-

tects who specify it in their more important work. v

We are prepared to deliver stone to all parts of Canada and invite architects to send

us their specifications for this particular class of work.

CEMENT PRODUCTS, LIMITED

TORONTO - : CANADA
EADIE-DOUGLASS, Sales Agents Factory - 230 s, Clarens Avenue
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WALL PLASTER —
INTERIOR DEGORATION

We are prepared to estimate on
and execute high-class interior
deccraticn work.

“Empire” Wood Fibre Plaster
“Empire” Cement Wall Plaster

“Empire” Finish

Gold Dust Finish Our long list of successfully
+ executed contracts for painting,
Sackett Plaster Board decorating, graining, glazing, etc.,

is the best guarantee we can
offer of our facilities for doing

AND OTHER GYPSUM PRODUCTS this class of work.

Let us estimate on your work.

Write for Plaster and “Sackett” Board FRED G ROBERTS &00

Literature it will interest you.
Artistic Painters,

Paperhangers and Decorators.
256 George St., Toronto, Ontario

Manitoba Gypsum Co., Ltd. Phone Main 1561
WINNIPEG, MAN.

and FLOOR FINISHES

For office and residence floors we are manufacturing in quarter cut white Oak, besides
our celebrated ‘‘Beaver Brand! Quality a new grade of “SELECTS” from choice American

sap strips.

“GELECTS' show good figure and average length is good.

1jll with ‘‘Beaver Brand” Light Oak Paste Wood Filler and a more pleasing effect
could not well be desired.

Write us for colored plate showing actual floor laid and finished in this way.

s a4,

TRADE \ MARK

REGISTERED THE SEAMAN KENT CO., LTD.
¥actories—Meaford, Ont.; %Ies Omc%s-é-'l‘ormlto, Ont.;
ontreal, P.Q.

Fort William, Ont.

« BEAVER BRAND” HARDWOOD FLOORING

FRICTION

For Contractors’ Work, Concrete Conveyors and Bridge Building

Thlszgmction Clutch Hoist is Ball Bearing, and hus a thrust which increases the pulling capacity about
It Per cent. of the power used. Can be used with any make or style of gas, gasoline or oil engine.
is noted for its simplicity, durability : is easily operated and inexpensive.

|
O ineeri . .
) Jur engineering department is at your service.

THE LONDON GAS POWER CO., Limited

CLUTCH HOIST

|

e

Engineers and Machinists, London, Ontario
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The Consumers’ Gas Company

Room 2. 17 Toronto St.  Telephone M. 4142.
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““Radium” Disc

VALVES

meet the requirements of
¥ any high-class steam job

as an aid to

Professor Vivian B. Lewes, F.I.C.,, F.C.8.,, in a lec-
ture given in the Lecture Theatre of the Royal Dublin
Society, on the '"Relative Hygienic Advantages of (Gas
and Electric Lighting,” said in part:—When the room
with its occupants was lighted by eleciric light there

was no rapid uprush in this way of the products to the
ceiling, and the organic impurities and carbon dioxide
leaving at body temperature remained diffused through-
out the whole of the atmosphere of the room, causing
a far more rapid fouling of the air and injury to health,

If such a room were entirely left for its ventilation to
diffusion through the walls, it would soon acquire that

sour smell which is noticeable in many rooms of the
poor, in which, in order to keep in the warmth derived
from their own bodies, all ventilation is cut off. * * *
When, however, this same diffusion through the ceiling
and upper part of the walls of the room takes place in a
gas-ll’gh.ted room, this unpleasant human smell, so char-
acteristic of the “tube” railways, is never dectected, as
the small quantity of sulphur compounds present in the
gas (as was shown by researches of Mr. Otto Hehner and
Dr. Rideal) is largely absorbed by the, etc., etc. N, B.—
Full lecture dealing on this subject, sent free to archi-
tects and others interested in modern gas. Address
Consulting Illuminating Engineering Dept.

They may be higher priced than some, and lower priced
than others, but none are superior in quality or wear-
ing features.

GENUINE “WEBER"

Straightway Valves

in Brass and
Iron are made solely by
us. Others have copied
our designs, but KERR
quality is what tells the
story.

Insist on Genuine “Kerr” Valves being supplied
you, and get what you “pay” for.

THE KERR ENGINE CO.

LIMITED
Valve Specialists

WALKERVILLE, ONTARIO

OF TORONTO

PATENT RIGHTS FOR SALE

We are prepared to sell patent rights and machinery for Ontario and the West for the
SIEGWART SYSTEM of FIREPROOF FLOOR CONSTRUCTION.

This floor consists of manufactured hollow reinforced concrete beams in lengths up to 20 ft.

FOR PARTICULARS ADDRESS:

THE CANADIAN SIEGWART BEAM COMPANY, Limited

Three Rivers - - Quebec

DAVID McGILL

BUILDING SUPPLIES - - MONTREAL
Removed to 83 Bleury St.

Agent for Henry Hope & Sons, Limited, England
METAL WINDOWS

Catalogues, Samples and Quotations on application.
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“GALVADUCT” and “LORICATED”
CONDUITS are

(a) Regularly inspected and
labeled under the supervision of
Underwriters’ Laboratories. (Inc.)

~ (b) Inspected by Underwrit-
ers’ Laboratories (Inc.) under
the direction of the National
Board of Fire Underwriters.

(¢) Included in the list of ap-
proved Tilectrical TFittings issued
by the Underwriters’ National
ilectric Association.

(d) Inspected and labeled un-
der the direction of the Under-
writers’ Laboratories. (Inc.)

(e) Included in the list of con-
duits examined under the stan-
dard requirements of the National
Board of Fire Underwriters, by
the Underwriters’ National Elec-
tric Association after exhaustive
tests by the Underwriters’ Lab-
oratories and approved for use.

Conduits Company, Limited

Toronto Montreal

ARCHITECT
-. CONTRACTORS ..

We Design and Manufacture

interior Wood Trim
Show Cases
Mantles
Wood Panelling

All Wood — Any Finish

Designs and Estimates Submitted on Application.

“‘—__—'__—:A - I g —

[ and 568 St. Catherine St. W.

1 Castle son MONTREAL |
[ — be————

Gold Medal

Company

Furniture Mfg- Limited
TORONTO

We are Specialists in

e ——

Interior Trim
Sash

Mouldings, etc.

Doors,

e ]
LET US QUOTE YOU.
PROMPT SHIPMENTS.

THE

Calorific Furnace

[s in use in some of Canada’s

Finest Residences.

Do not undertake the heat-
ing of any of your residences
without, at least, securing
from us information that will
be valuable to you and your‘
clients. There are many
features in the Calorific
that render it desirable above

all others.

RECORD FOUNDRY & MACHINE (0.

Montreal, Que. Moncton, N.B.

[
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Structural Steel for

Quick Delivery

We carry in stock at Montreal 5,000 tons of Structural |
S}xapes and are in a position to make quick shipment of |
either plain or riveted material for |

BRIDGES, ROOF TRUSSES

Columns — Girders Beams [
Towers and Tanks
Penstock

ESTIMATES FURNISHED PROMPTLY

Capacgity 18,000 Tons Annually

Structural Steel Co.,

Limited

Main Office
and Works

MONTREAL

The SMITH
Marble and Construction Co.

LIMITED

We are equipped to Handle Your
Work Promptly tn

Marble, Tile, Slate,
Marble Mosaic, Ceramics,

and Terrazzo

Estimates and Samples Furnished
on A pplication

458 Bleury Street
MONTREAL, Que.

6 Gould Street.

ARCHITECTURAL

RELIEF
DECORATIONS

illustrated Catalogue on application.

Modelling and detail.

HYNES

TORONTO

Phone Main 1609

A

DOMINION BRIDGE C0., LTD., MONTREAL, P. Q.

BRIDGES

TURNTABLES, ROOF TRUSSES
STEEL BUILDINGS
Electric and Hand Power CRANES

——— Structural METAL WORK of all kinds

BEAMS, CHANNELS, ANGLES, PLATES, ETG, IN STOCK
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SAFES and VAULT DOORS

We have Specialized in this line for 55 years.
Our Goods are the Accepted Standard—
We make only One Quality.

J. & J. TAYLOR,

Montreal, P.Q.

Branches:f Winnipeg, Man.
[Vancouver, B.C.

Hamilton Bridge Works
enaineers AND. o TRUCTURAL STEEL WORK
Annual Capacity 15,000 Tons

BEAMS, ANGLES, CHANNELS, PLATES, ETc.

Any Size fron. 11/2 inch to 24 inches, and any Length up to 70 Feet

NOTE:—We advise that enquiries for any work in our line be sent at the earliest
possible time in order to arrange for reasonable delivery.

BUILDERS OF

5,000 Tons of Steel in Stock.

Toronto Safe Works,

TORONTO

SN RIGE COVPY | | il Bros, & Toms
el |

BRIDGES and
STRUCTURAL STEEL

ENGINEERS and
MANUFACTURERS

Estimates and Designs Furnished

BEAMS, CHANNELS, ANGLES,
PLATES, ETC,, IN STOCK

and Engineers

MANUFAGCTURER OF

BUILDERS' DERRICKS
HOISTING WINGHES
AND CRANES

AGENTS FOR THE
Celebrated ‘“Blackman” Venti-
lating Fans

Makens for Canada of the ‘‘HIN"
Patent Friction Clutches and Cut-
off Couplings and Bearings

MILLER BROS. & TOMS

MONTREAL
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Geo. R. Prowse Range Co., Limited

lt is 22 McGill College Avenue
m indeed e
I8 complete
;
Ed This 24-page Wrought

catalogue is

catalogue le Steel Ranges
. contains cuts
and full par-

ticulars regarding FIVE distinctly
different kinds of FIREPROOF

for Hotels and Restaurants.
Hospitals, GColleges, Convents,
t 1 and Private Families. : 1

DOORS. It deals with Counter COPPER KITCHEN UTENSILS
Balance ‘Doors. with Horizontal Doosr
Rolling Steel Doors, Terne Clad Doors and Ironing Stoves, Large Washing

Kalameined Clad Doors. It is, in fact, the
most_complete !-oor Catalogue ever issued
We want you to see it. Send for it and let

us quote you on these goods. We can give
you real satisfaction

Boilers, Hot Water and Steam
GCanving Tables. Coffee. Tea and
Water Urns.

STEAM KETTLES
PORTABLE OVENS STOCK POTS

All styles of Fireproof Doors are manufactured by

A. B. ORMSBY, Limited

Experts in Fireproof Wmdows and Doors
Factories: Toronto and Winnipeg

Laundry Dnyers, Mangles, Refriger-
ators, Filters, Cooks’ Knives, etc.

Gold Medal

World's Exposition, Brussels, 1910 ARC"ITECTS AND BU“_DERS

\ EKER\'R ubndctss*

z SN - AND OTHERS

Pt mﬁ:AbAoA\lsw \\ B

VA LV E DISCS| | mumemmmme e

City and Suburban use. Let

//n\\

our Experts tell you more

«Practically Indestructible” about them. fef =l fef

For long and satisfactory service, nothing

to equal them has ever heen made.

=Toronto Electric Light Co.

MANUFACGTURED SOLELY BY Limited

The Gutta Percha & Rubber MFg. Co. The Electric Bullding

of Toronto, Limited

Montreal, Halifax, Winnipeg, Calgary, Vaacouver

12 ADELAIDE STREET EAST

Toroato,
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“DIAMOND BRAND"

Hardwood Flooring
RE Good Flooring

OAK, MAPLE, BIRGH Ano BEECH

The highest grade material of its kind
on the Canadian Market. Itis installed
in some of Canada’s finest structures.
When an especially fine floor is desired
¢ piamond Bprand’ is specified.

700,000 FEET ALWAYS IN STOCK
READY FOR SHIPMENT

Principal Markets and Agencies :

Montreal Halifax Winnipeg
Vancouver Liverpool

'SIEMON BROS., LIMITED

WIARTON, ONTARIO

Toronto

Toronto Office : 309-10-11 Confederation Life Building
Phone M. 6508

Concrete Reinforcement

In 3% ft. Rolled Units.

Page Concrete Reinforcement with a 3% x 8 mesh,
and running wires of 2,200 1b. tensile strength is used
on the Harbour Commission Elevator, Montreal, Sou-
langes Canal, etc. It replaced on the Chambly Dam
reconstruction on the Richelicu. a reinforcing that fail-
ed, although of large reputation. This is proof of its
quality. 1t really reinforces concrete work under heavy
stresses.

e e
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Put up in rolls for easy transportation. Running
wires of high carbon steel, not bent or kinked, and of
full strength. TFor adaptable and safe reinforcing of
concrete, in dam, retaining wall, and bridge work, fac-
tory and foundation work, etc.

Particulars, Quotations and Sample on Request.

Page Wire Fence Company, Limited
Walkerville, Ont.

Toronto Montreal St. John

REID & BROWN
STRUCTURAL STEEL CONTRACTORS
ARCHITECTURAL AND MACHINERY CASTINGS, AND BUILDERS’ IRONWORK

Roof Trusses, - Fire Escapes, -

Iron Stairs, - Sidewalk Doors, - Etc.

Cast iron Post Caps, Bases, Etc.
Steel Beams, Channels, Angles, Plates, Column Sections, Eto., always in Stock.

Canadian Mfg. of THE ERNST AUTOMOBILE TURNTABLE

OFFICE AND WORK:

. M 2341
Phones: gagp

63 Esplanade E., TORONTO, ONT.

The Linde British Refrigeration Co., Limited, of Canada

Head Office

Montreal, P. Q,

MANUFACTURERS OF

REFRIGERATING and ICE-MAKING MACHINERY

Abattoirs, Packing Houses, Cold Stores,

Hotels, Breweries, Restaurants, Creameries,

Dairies, etc.

NEARLY 7,000 MACHINES INSTALLED

WRITE FOR CATALOGUE
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Don’t

Stay awake
at nights

worrying and wondering
whether you will find
_your properiy in the
morning same as when you left it
at mght, and whether or not you
are a ruined man.
_Don’t rack your nerves every
time you hear the fire engine going
in the direction of your property.
Instal a

system of Manufacturers’

Automatic Sprinklers

and you will have the best PROTEC-
TION possible, and fire bells will lose
99 per cent. of their former meaning
to you. Write for particulars.

The General Fire Equipment Co.

Limited
72 Queen Street East, Toronto, Canada

CRUSHED STONE

(ALL SIZES)
FOR

Concrete Construction
Roadways and Sidewalks

Our Light Weight Stone is es-
pecially suitable for Reinforced Con-
crete Work. Because there is less
weight to support either for floor
or wall construction,

Our Roadway Stone is best on the
market for Roadway Work, having
those qualities essential to this class
of work.

We also manufacture White and
Grey Lime.

Rubble is one of our Specialities.

Prompt shipments via G.T.R. and
C.P.R.

Phone Main 5377 or Write

'GHRISTIE, HENDERSON & GO.,

Limited

!

| Head Office: 34 Yonge St. TORONTO |

e ——
Durable

The most wa?erprOOf ar
Sanitary
Dustless

J-M Genuine Natural
Asphalt Mastic Floors

Absolutely unaffected by moisture or
acids. Never checks or cracks. No
place for sediment or germs to gather.
No dust. ' : : "

Abattoirs, Cold Storage, Creameries, Canning
Factories, Breweries, Stables and other buildings

Estimates cheerfully submitted.

e the

The Canadisn fl. W. Johos-Manville Co., L',

. 85-87 Wellington Street W., TORONTO, Ont.

ESTABLISHED 1858

BERRY BROTHERS LIMITED

MAKERS OF

THE WORLDS BEST VARNISHES
WALKERVILLE, ONT.

OUR ARCHITECTURAL SPECIALTIES

LUXEBERRY WOOD FINISH
FOR FINEST INTERIOR RUBBING WORK

ELASTIC INTERIOR FINISH

FOR GENERAL INTERIOR WORK
LIQUID GRANITE

FOR FLOORS, BATHROOMS,WINDOWSILLS erc

ELASTIC OUTSIDE FINISH
FOR FRONT DOORS

SHINGLETINT A Permanent suinere-stan |

FOR ARTISTIC" LASTING SHINGLE EFFECTS

SEND FOR FREE LITERATURES wo0D SAMPLES
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CANADA

“QUEEN'S HEAD”
GALVANIZED IRON

“ QUEEN'S HEAD,” OR “EQUAL" :i5
IS A MISNOMER —=———=

THERE IS NO EQUAL

JOHN LYSAGHT, Limited l A. C. LESLIE & CO., Limited
Makers
Briatol, Newport & Montreat

Montreal

Managers Canadian Branch

‘ | MIM‘N W' ﬂ IM l !f‘”!"[ﬂuw

sTONS ||
' ARCT
‘A.l» - -

GLASS

LTI

REMARKABLY successful
new pattern of figured, rolled
Glass. Looks like a sheet of
Crystal Ice. Obscures the vision
without reducing the light, Ts
easily cleaned. Inexpensive yet
brilliant for Office and Showroom
 Screens, Pactitions and other
Fittings. Made WHITE and
5§ TinTED in large sheets.
Send for samples, prices and
book of other attractive patterns.

PILKINGTON Bros. Ltd.

MONTREAL, TORONTO, WINNIPEG
and VANCOUVER, B.C.

Works : —ST. HELENS, ENGLAND

MONTREAL
Busby Lane

TORONTO
Mercer St.

WINNIPEG
Market St.

VANCOUVER
Colurabia Ave.

We make them in every size and style.

Hipped Turret Skylight, Movable o» Stationary Louvres—No. 5057, Page 29, Catalogue C

Mr. Architect and Engineer:
The solution for those dark, stuffy places is a

“Galt” Hollow Bar Skylight

‘ Our Skylight Bar and Cap has 19 StTivrENING
BEenDS, and for long spans we reinforce with Iron Cores. ¢

A Card brings you our Catalogue C.

THE GALT ART METAL CO., Limited, GALT, ONT.
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Adamant Plaster.
Stinson-Reeb Builders' Sup-
py Co.
Air Washers and Humidifers.
Sheldons, Limited.
Architectural Bronze and Brass
Work.
Dennis Wire and Iron Works
(Yo., Limited. ]
Meadows, Geo. B, Co.
Architectural iron.
Canada Foundry Co., Ltd.
Dennis Wire and Iron Works
Co.
Meadows, Geo. B. Co.
The IPedlar Pceople.
Architectural Stucco Relief.
W, J. Hynes,
Artificial Stone.
The Canadian Art Stone (o.,
The Roman Stone Co., Ltd.

Asbestos Products.
A. B. Ormshy, Limited.
Canadian Johms-Manville (‘.

Awnings and Tents.
Bartlett & Son.

Bank and Office Fittings.
Canadian Office & School Fur-
niture Co., Limited.

Bank and Office Railings.
Canada [Foundry Co.

Pennis Wire and Iron \Works
Co., Limited.
Meadows, Geo. B. Co.

Bank and Office Window Blinds.
Canada Wire Goods Mfg. Co.
B. Greening Wire Co., Ltd.
Dennis Wire & Iron Works Co.
Limited.

Meadows, Geo. B, Co.

Bath Room Fittings.

Genceral Brass Co.. Limited.
James Robertson Co., Ltad.
Standard ldeal Co., Limited.
Belting.
Gutta Percha & Rubber Mfg.
Co., Limited.
Biowers. )
Sheldons, Limited.
Blow and Vent Piping.
A. B. Ormshy, Limited.
The Pedlar People.
Boilers.
Mlare Bros.
Dominion Radiator Co., Ltd.,

Toronto.

Rerg Machinery Mfg Co., 1.td,
Goldic & MeCulloeh Co., TLtd.
Gurney, Tilden & Co., Litad.
Pease IFFoundry Co., Ltd,
Taylor-Forbes.

Brass Works. .
James Robertson, Limited.
Kerr Engine Company.

Brick and Terra Cotta.

David MeGill.

Don Valley Brick Works.

E. F. Dartnell
madie-Douglas Co,

Port Credit Briek Co.
Stinson Rech Buillders' Sup-
ply Co.. Ltd.

Builders.

(!. W. Noble.

Fred Tlolmes & Sons.
JIas. €. Claxton & Son.
ilding Paper and Felts.

Bl{\'{gx.“McArthnr & Co., Ltd.

Rird, T W. & Son, Hamilton.
The Tedlar Teaple.

11,7\, Johns-Manville Co,
i Supplies.

BLI]%I!glilngF. V\e.p& Son, Hamilton.
Christie, Henderson & Co.,
Iimited.

Pavid McGill

madie-Douglas Co.

™. F. Dartnell.

Tred. Holmes & S(m§.
International Supply Co.
Stinson-Reeb  Building  Sup-
ply Co., Limited.

The Pedlar People.

k Machinery. i
ngrg’ Machinery Mfg. CfL, Lta.
caps for Columns and Pilasters,

The Iedlar People.
Ww. J. Hynes,

Cars (Factory and Dump).
Mussens, Litd.
sheldons, Limited.
ast lron Columns.

C-‘(S,)nnada Foundry Co.

Gaudry & Co., T.
The Pedlar People.
t (Fireproof). )

C%:,?)Zda( Portland Cement Co.
Jartnell, B, F . .
Iplqr\{ Johns-Manville Co,
1cGill, Davia
]T\(nglers, Alfr?u Co

rs Supply Co. Ve
rstt(;ﬁgr);-lieleb Dullders' Sup-

Co.
gg’nd & Supplles, Ltd.

('ONSIRUTCOTION, Apri, 1971,
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Cement Block Machinery.
Idcal Concrete Machinery Co.,
Limited.
L.ondon Concrete Machinery
Co.
Mussens, Limited

Cement Brick Machinery.
ldeal Conerete Machinery Co.
London Concrete Machinery
Co

Mtissens, Limited.

Cement Machinery.
Berg Machinery Co., Ltd.
Ideal Concrete Machinery Co.
London Concrete  Machinery
o,
Mussens, Limited.

Cement Tile Machinery.
Ideal Concrete Machinery Co.
(London Concrete  Machinery
Jo.
Chimney Construction.
Fadie-Douglas Co.
Church Furniture.
Canadian Office & School Fur-
niture Co.
Globe Furniture Co.
Coal Chutes.
Down Draft Furnace Co.
Cold Storage & Refrigerator
Insulation.
Kent Company, Limited.
Linde British Refrigerator Co.
Columns (Staved).
atts, ILtd.
Concrete Contractors.
Leach Conereie Co.
Concrete  Construction (Rein-
forced).
(_1&1’1adiaxl Siegwart Beam Co.
Expanded Metal & ireproof-
mg Co.
:Ias. C. Claxton & Son.
'l‘hc Pedlar People.
I'russed Concrete Steel Co.
Concrete Mixers.
Canada Foundry Co., Ltd.
5. F. Dartnell.
Gooldq, Shapley & Muir.
ldeal Concerete Machinery Co.
IG.;ndun Concrete Machinery
L0,

I?/{[ussvns. Limited.
ogers Supply  Co.
Concrete Steéll. v
3. Greening Wire Co., lL.td.
(“l:uw\ncc W. Noble.
Canada Wire Goods Mtg., (o,
Yl‘)cnnis Wire & Iron Co.
Lxpanded Metal & Fireproof-
ing Co.
'Page Wire Fence (o.
'I:ho, Pedlar People,
lxv'nsscd Concrete Steel Co.
W, D. Beath & Son.
Conduits.
'(,‘,onduits Co., Limited.
'he Pedlar Pecople,
Contractors’ Machinery.
Mussens, Limited.
Contractors’ Supplies.
Canada Wire (goods Mfg. Co.
]<:n(!10-])ouglas Co.
. K. Dartnell,
David McGil.
Kent Company, Limited.
Miller Bros, & Toms.
Mussens, Limited,
I\{ng‘s Supply Co.
Stinson-Reeb ™ Builders’ Sup-
ply Co.
Cor’k Board.
thmt Company, Limited.
e Can. H., 'W. Johns-Man-
ville Co., Ltd.
Corner Beads.
The Pedlar I’cople.
Cranes,
Miller Bros. & Toms.
Crushed Stone.
Christie, Fenderson & Co.,
Limited.
Contractors’ Sunply Co.
].T{()hn M:sunne[y & Co.
ogers Supply Co.
Stiﬁ,‘on—RO%% Builders’ Sup-
CI)I.V e Contractors
ut Stone Contrac .
(“,aﬁadian Art Stone Co., Ltd.
Cement Products Company.
E. . Dartnell.
Ired Holmes & Sons.
Roman Stone Co., Limited.
Decorators.
W. A. Murray & Co.
Waring & Gillow.
Deposit Boxes.
Coldie & MeCulloch Co., Ltd.
J. & J. Taylor.
Doors.
Wilson Bros., Ltd.
Drawing Materials.
Engene Dietzgen Co., Lta.
Drills Brick and Stone).
Mussens, Limited.
Drying Appliances.
Sheldons, Limited.
Dumb Waiters.
Otis-Fensom  Elevator Co.,
T.imited.
Turnbull Elevator Co.

Electric Fixtures.

The Tungstolier Co. of Cana-
da, Ltd. )

"Toronto Electric Light Co.

Electro-Plating.

Dennis Wire and lron \Works
Co.

Electric Wire and Cables.

B. Greening Wire Co., Ltd.
Jas. Robertson Co., Limited.
Page Wire Fence Co.

Elevators (Passenger and
Freight). )
Otis-Fensom  Llevator Co.,
Limited.

Turnbull Elevator Co.

Elevator Enclosures.

Canada Foundry Co.

Dennis Wire and Iron Works
Co.

Meadows, Geo. B. Co., Ltd.
Otis-Fensom Klevator Co.,
Limited.
Enamels.

Benjamin Moore Co.

Berry  Bros, .
International Varnish Co.
Randall Bros.

Engines.

Berg Machinery Mfg. Co., Ltd.
Goldie & McCulloch Co., Litd
Goold, Shapley & Muir.
Sheldons, Limited.

Engineers.

Bowman & Connor.
Canadian Domestic Engineer-
ing Co., Ltd.

Engineers’ Supplies.

Kerr Engine Co.
Mussens, Limited.

Exhaust Fans.
Sheldons, Limited.

Engineers and Contractors
Rishop Construction Co.
Clark & Monds.

Expanded Metal.

Clarence . Noble,

FExpanded Metal & FKireproof-
ing Co.

Galt Art Metal Co.

Metal Shingle & Siding Co.
Stinson-Reeb Builders’ Sup-
ply Co.

The Pedlar Deople.

Trussed Concrete Stcel Co.

Fire Brick.

David MeGil.

E. F. Dartnell.

Stinson-Reeb Builders” Sup-
plv Co.

Alexander Gibb.

B. & 8. H. Thompson & Co.,
T.td.

Fire Sprinklers.
General Tire FEqguipment Co.
Vogel Co. of Canada, T.td.
Fire Extingulshers.
General Fire FEquipment Co,,
T.ta.
Fire Escapes.
Canada Foundry Co.
Dennis Wire and Iron Works
Co.. Limited.
Meadows, Geo. B.
Fire-Place Goods.
Canada Wire Goods Mfg. Co.
John Kay Co.
T. Eaton Co.
Fireproofing.
Clarence W. Noble.
David McGill.
Tyon Valley Brick Works.
5. F. Dartnell.
Iadie-Douglas Co.
Expanded Metal & Ifireproof-
ing Co.
Tage Wire Fence (o.
Port Credit Brick Co.
The Pedlar People. N
Trussed Concrete Steel Co.
Fireproof Stee! Doors.
Allith MfaE, Co,
A. R, Ormsbhy, Limited.
Stinson-Reeb DBuilders’ Sup-
nly Co.
The Pedlar People.
Fireproof Windows.
A. B. Ormsby, Limitoed,
Galt Art Metal Co.
TTobhs Mfg. Co.
Metal Shingle & Siding (o.
Pilkington Brothers, Ltd.
Stinson-Reeb  Builders' Sup-
ply Co.
The Pediar People.
Flooring.
Bird, F. W. & Son, Hamilton.
Eadie-Douglas Co.
Georgian Bay Shook Mills.
Seaman Kent Co., Limited
Siemon Bros.
Toronto Flooring Co.
Wilson Rros.,
Furnaces and Ranges.
Clare Brothers & Co.
Gurney_Tilden Co.
Pease Foundry Co., T.tq.
g"cord Foundry & Machine
C0.
Taylor-Forbes Co., Limited.
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Furniture.
John Kay Co.
Galvanized iron Works.
A, IB. Ormsby, Limited.
Galt Art Metal Co.
Metal Shingle & Siding Co.
Sheldons, Limited.
The Iedlar People.
Galvanized lIron.
A. C. Leslie & Co., Lta.
Glass.
Pilkington Bros., Ltd.
General Contractors.
Jas. C. Claxton & Son.
Grille Work.
Canada Wire Goods Mfg. Co
J.o & L Taylor.
Meadows, Geo. B.
Hangers.
AlTth Mg o,
Hardware.
AMlith Mrg, Co.
Gurney, Tilden & Co., Lid.
Taylor-Forbes Co.
Hardwood Flooring.
Georgian Bay Shook Mills.
I'age Wire Fence Co.
Scaman Kent Co., Limited.
Siemon Bros,
Wilson Bros.
Heating Apparatus.
Clare Brothers.
ominion Radiator Co., Ltd.,
Toronto.
Goldie & McCulioch Co., Ltd
King Radiator Co., Limited.
Pease Foundry Co.
Record Foundry & Machine
Y0.

Sheldons, Timited.
Taylor-Forbes Co., Limited.
Heating Engineers and Contrac-

tors.
O'Connell, M. M.
Hoisting Machinery.
Mussens, Limited.
Otis-Fensom  Rlevator Co.,
Limited.
Heating Engineers.
Canadian Domestic Engineer-
ing Co., Lta.
Hinges.
Soss Invisible Tinge Co.
Hydrants.
Kerr Engine Co.
Iren Doors and Shutters.
Joo& 0L Taylor.
Iron Stairs.
Canada Foundry Co.
bennis Wire & Iron Works
(o,
Meadows, Geo. B. Co., Ltd.
fron Supplies.
Kerr lingine Co.
Insutation.
Bird, F. W. & Son, Hamilton.
Kent Company, Limited.
The Can. H. W. Johns-Man-
ville Co., ldd.
Interior Woodwork.
Burton & Baldwin.
Georgian Bay Shook Mills.
Seaman Kent & Co.
Siemon Bros.
Wilson Bros.
Jall Ceils and Gates.
Canada Wire Goods Mfg. Co.
Denuis  \Wire &  Iron Works
Co,, Limited.
Goldie & McCulloeh o, 1id.
Jo& J0 Taylor.
Joist Hangers.
David MceGill,
Taylor-Forhes ¢,
Trussed Conerete Steel Qo
Lamp Standards,
Canada Foundry (v
Dennis Wire & Jper
Co., Limiteq,
Lath (Metat).
{z«x(th Wo b @ so,
cohareening \Wipe Co., Ltd
(]'];w"“"" W Nobe,
XD \ M o o
ingp“:'._‘”] Mol & Fireproos-
g',f”l AU Metal o,
S‘{lig‘\' \\411)'(‘ Fenee (',
;,]l\.“t:::‘]']“‘i"7 Builders’ Sup-
:':h“ Pedlar People,
'russeg Conerete Steel (o,
Laundry Tups.
TL ¢ Bedlington & oo,
Leaded Glass.

Hohbs NMfg. Co.
Mv('(‘.i]l, David.
Pilkington Rrothers, Ltg.
Lodge Furniture. '
Zanadian Office & Sehoo) Fur-
witure Co.
Mantets.
John Kay Co.

IR
Iron \Works



106

Marble.

B. & S. H. Thompson & C».,
Ltd.

E. F. Dartnell.

Missisquoi Marble Company.
Smith DMarble & Construc-
tion Co., Limited.

The Hoidge Marble Co., Ltd.

Metallic Sasn.
xpanded Metal Co.

Hobbs Mfg. Co.
Metal Shingles.
Galt Art Metal Co.
Metal Shingle & Siding Co.
The Pedlar People.
Metal Store Fronts.
Hobbs Mfg.

Metal Walls and Ceilings.

A. B, Ormsby, Limited.

C. W. Noble.

Galt Art Metal Co.

Metal Shingle & siding Co.
The Pedlar People.

Municipal Supplies.

Mussens, Limited.

Non-Conducting Coverings.

H. \W. Johns-Manville Co.

Opera Chairs.

Canadian Office & School Fur-
niture Co.

Ornamental Iron Work,
Canada Wire Goods Mfg. Co.
Canada Foundry Co.. Ltd.
Dennis Wire & Iron Co., Lim-
ited.

International Supply Co.
Meadows, Geo. B., Ltd.

Packing (Steam).

[1. W. Johns-Manville Co.

Packing.

Gutta Percha & Rubber Mfg.

Co.

Paints and Stains.

Berry Bros, Litd
Renjamin Moore Co.
International Varunish Co.
Randall Bros

Perforated Stee!

Canada Wire Goods Mfg. Co.

Pipe Covering.

Canadian Johns-Manville Co.
Kent Company, Limited.
Plasterers.
W, J. Hynes.
Plaster Corner Beads.
The DPedlar People.

Plate and Window Glass.
Consolidated Glass Co.
T1ohhs Mfg. Co.

Pilkington Brothers, Limited.

Plumbers’ Brass Goods.
General Brass Co.

Jlas. Rohertson Co., Limited.
Standard Ideal Co., Ltd.

Plumbing Flixtures.

Tas. Robertson Co. Limited.
gtandard Ideal Co., Limited.

CONSTR

Pneumatic Tools.
Mussens, Limited.
Porcelain Enamel Baths.
Jas. Robertson Co., Limited.
Standard Ideal Co., Limited.
Radiators.
Gurney, Tilden Co., Ltd.
King Radiator Co.
Taylor-Forbes Co.. Limited.
Radlator Valves.
Kerr Engine Co.
Refrigerating Machinery.
Kent Company, Limited.
Linde British Refrigeration
Co., Ltd.
Refrigerator Insulation.
Rird, F. W. & Son, Hamilton.
Kent Company, Limited.
The Can. H. W. Johns-Man-
ville Ce., Ltd.
Reinforced Concrete.
IBxpanded Metal & Fireproot-
ing Co.
McGill, David.
Nnble, Clarence W.
page Wire Fence Co.
The Pedlar People.
The Canadian Silegwort Beam
Co.. Ltd..
Trussed Concrete Steel Co.,
Limited.
Relief Decoration.
W. J. Hynes.
Roofing Paper.
Alex. McArthur & Co.
The Pedlar People.

Bird, F. W. & Son, Hamllton.
I1. W. Johns-Manville Co.
Roofing (Slate).
A. B. Ormsby, Limited.
Roofing Tile.
David McGill
2. F. Dartnell.
The Pedlar People.
Rubber Tiling.
Gutta Percha & Rubber Mfg.
0., Limited.
safes, Fireproof and Bankers.
Goldie & McCulloch Co., Tim-
ited.
J. & J. Taylor.
sand and Gravel Screens.
B. Greening Wire Co., Limit-

ed.
Canada Wire Goods Mfg. Co
Sanitary Plumbing Appllances.
Jas. Robertson Co.
Standard Ideal Co., Limited.
School Furniture.
Globe Furniture Co.
Screens.
‘Watson, Smith Co.
Shafting Pulleys and Hangers.
Goldie & McCulloch Co., Lim-
ited.

ucrTlON

Sheet Metal.

A. C. Leslie & Co.

Sheet Metal Workers.
A. B. Ormsby, Limited.
Galt Art Metal Co.
The Pedlar People.

Shingle Stains.

Benjamin Moore Co.
International Varnish Co.
Randall Bros.

Sidewalks, Doors and Grates.
Dennis Wire & lron Works Co.

Sidewalk Lifts.

Otis-Fensom Elevator Co.,
Limited.
Sidewalk Prisms,
Hobbs Mfg. Co.
International Supply Co.

Slate.

Vallango Slate & Marble Co.

Stable Fittings.

Canada Wire Goods Mfg. Co.
Dennis Wire & Iron Works
Co., Ltad.

staff and Stucco Work.

W. J. Hynes.
Steam Appllances.
Kerr Engine Co.
Sheldons Limited.
Taylor-Forbes Co.

Steam and Hot Water Heating.
Dominion Radiator Co., Lim-
ited.

Gurney, Tilden Co., Limited.
Taylor-Forbes Co., Limited.

Steel Casements.
David McGill.
Wm. Stewart & Company.
steel Concrete Construction.
Beath, W. D., & Son,
Expanded Metal & Kireproof-
ing Co.
Noble, Clarence W.
The Pedlar People.
Trussed Concrete Steel Co.

Steel Doors.
A. B. Ormsby, Limited.
Canada Wire Goods Mfg. Co.
The Pedlar People.

Structural Iron Contractors.
Dominion Bridge Co.
Hamilton Bridge Co,
Jenks-Dresser Co., Ltd.
Reid & Brown.

Structural Steel Co., Litd.
Stratford Bridge & Iron Co.

Structural Steel.

Trennis Wire and Iron Works
Co., Limited.

Dominion Bridge Co.
Hamilton Bridge Co.

tenks Dresser Co., Limited
Reid & Brown.

Stratford Bridge Co.
Structural Steel Co., Ltd.

Store Fixtures.
Canadian Office & School Fur-
niture Co.
Terra Cotta Fireproofing.
David McGill.
Don Valley Brick Works.
Radie-Douglas Co.
E. F. Dartnell.
International Supply Co.
Tile (Floor and Wall).
David McGill,
E. F. Dartnell,
(S:mith Marble & Construction
0.
Varnishes.
Benjamin Moore Co.
Rerry Bros., Ltd.
International Varnish Co.
Randall Bros.
Vaults and Vault Doors, Fire-
proof and Bankers,
1oldie & MecCulloch Co., T.id.
J. & J. Taylor.
Valves.
Kerr Engine Co.
Taylor-Forbes Co.
Ventllators.
Sheldons, Limited.
Stewart. Wm., & Co.
Wall Finlshes.
Benjamin Moore Co.
Berry Bros.
Tnternational Varnish Co.
Randall Bros.

Wall Hangers.
Taylor-Forbes Co.

watll Hangings.
John Kay Co.
W. A. Murray & Co., Ltd.
Waterproofing.
Bird, F. W. & Son, Hamllton.
Cresit Waterproofing Co.
Radie-Douglas, Limited.
Stinson-Reeb Builders' Sup-
ply Co.
Waterworks Supplles.
Kerr Engine Co.
Mussens, Limited.
Standard Ideal Company, Lim-
ited.
Wheelbarrows.
Mussens, Limited.
White Lead, Putty and Olis
International Supply Co.
Window Guards.
B. Greening Wire Co., Limited.
Canada Wire Goods Mfg. Co.
Page Wire Fence Co.
Wwindow Shades.
Wm. Bartlett & Son.
Wire Rope and Flttings.
B. Greening Wire Co., Limited
Mussens, Limited.
Otis-Fensom Elevator Co.,
Limited.
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Dry Pressed Brick |

“Canadian” on every Brick

We make a high-grade dry Pressed
Brick of a rich red color, they give
an unusually elegant appearance
to a building, made of the purest
shale in the world. Made in and
named ‘‘Canadian.” Popular
among architects and contractors.

Correspondence Solicited. Let us send you & sample,
Railway shipping facilities of the best.

Canadian Pressed Brick Company
Limited
PHONE 423 and 2487
Head Office:
Room 36 Federal Life Building

Hamilton, Ont.

Laundry
Machinery

Complete Plants
for all purposes

Write Us, Stating Requirements.”

THE

Toronto Laundry Machine
Co., Limited

TORONTO, CANADA

Agencies at Montreal, Winnipeg, Vancouver.

SOSS INVISIBLE
::: HINGES : : :

We solicit inquiries from
Architects and Builders.

Send for Pamphlets and Catalogs.

Soss Invisible Hinge Co.
104 BATHURST ST.
PARKDALE 176 TORONTO, ONT.

Fred. Holmes, President C. R. Holmes, Sec.-Trens-

TELEPHONE NORTH 663

FRED. HOLMES
& SONS, Limited

Building Contractors

1113 YONGE STREET, TORONTO

Bishop Construction Co.
ENGINEERS and CONTRACTORS

Water Power Develop-
ments, Foundations, Mun-
icapal Work, Factory and
Warehouse Buildings.
—Reinforced Concrete—

Traders Bank Bidg.
TORONTO

3 Beaver Hall Square
MONTREAL

DRAWING
MATERIALS

ENGINEERING
INSTRUMENTS

Manufactured for the Canadian
Market by

Eugene Dietzgen Co., Limited
10 SHUTER ST., TORONT 0.
500 page Catalogue on application.

Sliding Door Hanggg
Round Track

BEST ON THE MARKET
ALL KINDS

Parlor, Barn, Fire and Warehouse
Doors.

Write for Catalogue.
Allith Manufacturing Co.
Limited

Hamilton, Ontario.

The “Crown’’ or “Empire”
Sanitary Laundry Tubs

We guarantee them to stand
the severest test. If you are
interested write for prices and

catalogue.

H. C. Bedlington & Co.

82 Woodland Ave. East
TORONTO

= LEACH
CONCRETE CO.

General Contractors
Specializing in

REINFORCED CONCRETE
and

CONCRETE FIREPROOFING

Specifications are invited from
architests and eagineers. : :

76 ALBERTST. - TORONTO
—

- Don’t “Burn up Money”
It’s Too Hard to Get

The Esty Automatic Fire
Sprinkler reduces insurance
rates 50% to 80% and protects
your business as well. Write
for information at once to

VOGEL CO. OF CANADA, Ltd.
620-622 St. Paul Street
MONTREAL, P.Q.

You can't afford to be without it if you
are to ocontinue in business. : 1 1 1 ¢

 John Maloney & Co.

CORNER QUEEN AND DUFFERIN STS.

Write us for

Crushed Stone

Shaw Quarry Stone, Rubble and Cut,
Lime, Sewer Pipe, Fire Brick and
Common Brick.

CAPACITY 200 TONS PER DAY.

Office Phone - . . *Park 64
RESIDENCE PHONE, PARK 1040

TORONTO

T o ——

Canadian Domestic
Engineering Co., Limiren

Dealgncg's and Supervisors of Heating,

entilating and Sanitation. Steam and
Electric Power Plants. School, Hospi-
taland Institution Renovation, etc., etc.

Designing Engineers to Architects A.
F. Dunlop, R. P. LeMay, Saxe & Archi-
bald, Ross & Macfarlane; and to
Montreal Protestant School Board.
Commissions — Ecole Technique de

ontreal and Ecole Technique de Que-
bec, and others.

NO CONTRACTING NO SPECIALTIES

5 Beaver Hall Sq. - - Montreal
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ART
STONE]

A Reproduced Sandstone in

Color Quality Texture

Made by applying the latest Scientific
Ideas to the Oldest Approved Methods.

Freely Used by the Leading Architects.

BUY THE BEST
STRONG STAINLESS

Accurately Reinforced.
Promptly Delivered.

Canadian émr‘!’: Stone Co.

Price Street - - - Toronto

Agents in the Principal Cities.

THE ONLY WAY

To know whether each part of your business
is profitable, and that some branches are not
sating into the profits of others, is to have a
system of estimating and cost accounting
which keeps each department separate and yet
works together as a harmonious whole. You
can have such a system and yet reduee your
t()!mce expenses. All you have to do is to intro-
uce

The Builders’ Bluyiliacy

Into your business. This system is accurate,
simple and complete. Every contract is kept
88 & separate unit. Labor and material are
separated in every branch, and each is charged
up in an extremely simple manner to its own
part of the contract,

PRICE, $5.00 PER SET.

Just Out
HANDBOOK OF ESTIMATING DATA

PRICE, ONE DOLLAR,

The MBuilders' Euriliarp Co'y
SHERBROOKE, QUE.

'HOIDGE MARBLE

Architects who have had the
experience of tearing out un-
satisfactory Marble Work are
not slow to show their appreci=-
ation of the advantages of em=
ploying ‘‘ Hoidge Service '’ on
their important work—which
means a guarantee of absolute
satisfaction to the architects on
all contracts carried out by us.

We have to our credit the
finest Marble Interiors and Ex-
teriors in €anada, and will be
glad at any time to give archi~
tects the benefit of our experi-
ence in this character of work.

The Hoidge Marble Co.

Office and Works - Phone N, 3299
34 Price Street -~ . . . TORONTO

E. F. Dartnell

(XEstablisbed 1893)

dontreal
ﬁuilbing Supplies. &¢.

Fine Face Brick. Dry Pressed and
Plastic. All Colors and Patterns.

“Tapestry” Face Brick in Reds,
Greys;and Golden.

Enamelled Brick of the very highest
grade made by Stanley Bros., Limited,
Nuneaton, England.

Glass Brick
Terra Cotta Fireproofing

Glass Tiles Hollow Brick
Floor Quarries Roofing Tiles
&e., &e., &e.
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