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THE TAYLOR SAFES
CIRGCLE THE GLOBE

They are in use in
China
India
South Africa
Australia
New Zealand
South America.
Mexico
Cuba
West Indies

and throughout the
civilized world

). & J Taylor

TORONTO SAFE WORKS
TORONTO, GANADA

CHINAM

THE
TAYLOR
SAFE
WORKS

Are
Ever
Progressive

We have just shipped
this heavy Treasury
Vault to Shanghai,
China.

| o
UTUAL LIFE INGURANCEC?
SHANGHAI CHINA
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The “Berg Press” is the Highest Development in the Art of Brick-
making Machinery, so Pronounced by the U. S. Government

THE BERG PRESS BEXCELS
for
Shale Pressed Brick
Clay Pressed Brick
Sad-Tune Pressed Brick
Sand-Cement Pressed Birick
Five Brick

THE BERG PRESS

Gives Tnrue Distinet Prpss
U RES
Result s

No Granulated Centers

THE BERG PRIESS

thas A Working  Pares
Avovie Chay Tine

THE BLRG PRESS

s fitted  with e Bk
Pacewseiny Monbp Box 7 the
Drnicur of brickmakers, and
which many others have tried

to Inrreary

All Sizes and Shapes
Can be Made
Molds Can he Charged in a
FFew Minutes
(hwing to the
Starrne MuycH ANICAT,
CONSTEUCTION

IMPROVED BERG BRICK PRESS

Cut Gearing, and many other steps forward in Improvements, and built of the Highest Grade of
Material and Workmanship. Fully Guaranteed a5 to its Success.

Manufactured by its inventor in Toronto, Canada, exclusively. Aso all equipments for Fressed
Brick Plants to make Sand-Lime Brick, Sand-Cement Brick, Shale Brick, Clay Brick and Fire Brick

CORRESPONDENCE SOLICITED

The BERG MACHINERY MANUFACTURING CO., Limited

Office and Works: Bathurst and Niagara Sts., Toronto, Canada
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“MONARCH”

Highest Quality==Fulfilling requirements of all standard specifications.

Sales and General Offices :

Ottawa Bank Building - Montreal, Que.

THE LAKEFIELD PORTLAND CEMENT CO.

“SAMSON”

GANADA'S OLDEST AND MOST RELIABLE BRAND
THE OWEN SOUND PORTLAND CEMENT CO.

LIMITED

SPECIAL FACILITIES FOR
HANDLING LARGE ORDERS

OUTPUT 1,500 BARRELS
PER DAY

Write for Quotations and Pamphlet, etc.
“CEMENT, HOW TO USE IT, WHERE TO BUY IT.”

GENERAL SALES AND HEAD OFFIGE, OWEN SOUND, ONTARIO
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TWO SIZES:
On Model ‘““A,” 16 inch Length,
Model “E,”’ 24 inch Length.
[ o INTERCHANGEABLE TO
urC UI In S 4, 6, 8, 10 and 12 inch Widths.
4, 6 and 8 inch Heights,

Reasonable Cost P&y i
- \ i d

Concrete church buildings are
coming more and more in evidence.
Their imposing appearance and
reasonable cost commend them to
small congregations and those of
moderate means. This field oflers
splendid opportunities to the con-
tractor.

The illustration below shows a church built of concrete blocks
made on the most reliable, satisfactory and profitable machine—

THE
(Face-Down)

Write for free Catas g The face-down feature alone ]mfs it
e bl st o E Caited tecwen i elas by itsell, For s il Facing ma-
the whole concrete in- - . ‘\:“"""'- ter ml may e hacked up with a (mll\(l

ctrv. Tolls ow e K ‘ert, Ohio,

:l,l.'{-:v-'{\ti- flls Dew Lo R e cheaper, stronger mixture, making a
TR P better hloek, a better Face at a smaller
costs, selling price and : ! Ost,

protit. }

The only machine privileged by law
to make use of this principle. The cor-
ner trim, short hloeks, different faces
and sizes used, were all formed in the
same machine.  Its parts heing inter-
changeable, the Tdeal makes Dloeks of
any form, .m“l( ol face desion, varving
widths and any length within the lmms
of its (.1|uu1t_\

Other *“Tdeal”™ Machines are Mix-
cis, Sill and Lintel Machines, Drick
i Machines, Automatic Tampers and Or-

== nhamental Moulds of all sorts.

Fstimates for complete plants.

IDEAL CONCR'ETE 'MACHINERY CO., LTD.

221 KING STREET - LONDON ONTARIO

Canadian Sales Agents: MUSSENS LTD., Montreal, Toronto, Winnipeg, Vancouven
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JUST ENOUGH TO INTEREST YOU---AND NO MORE

HE SIEGWART
ire=Proof Floor

“THIS SPACE GRQUTED
WITH CEMENT

Y L
N
e "o
0
._A_Ao ‘

D e L esifag ¢ Lo,
1
REINFORCEMENT

- 10"———

VIEW SHOWING SECTION OF FLOOR.

Hollow Reinforced Concrete Beams from 4 Feet to 21 Feet Long

In use in Switzerland, Germany, Ttaly, Austria, Hungary, Krance, Bel-
gium, Holland, l\)‘ll.\‘si\:l: Spain, Kngland, Egypt, Argentine, Uruguay, Brazil,
India, Canada and United States of Ameriea.

Some Advantages of the Siegwart Floor

1. Keonomical,

2. Highest Five-Resisting qualities.

3. Soundproof and a had conduector of temperature.

4. Requires no Centering,

h. Yn-situ” operations redueed to aminimum, therefore great rapidity
ol construetion.
6. A strong floor is obtained for working on immediately after laying the
Beams,

7. The floor is perfeetly dry, brings no dampness into the huilding, and the
ceiling and floor finish may he applied at onece.

8. Independence of the influences of temperature and weather during the
building.

9. Adaptation to all circamstances, casy to ent holes and apply fixtures.

10. Thoroughly mixed conerete is used, and the reinforcement eannot fail
to he in its proper position.

“LA COMPAGNIE ALPHA” (Incorp.)

Engineers and Contractors

17 Place D’Armes, Montreal - Works: Three Rivers, Que.
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Passenger and Freight

ELEVATORS

Any Style and Capacity

Our Customers Talk. So Do Our Competitors.
But There’s a Difference.

READ THIS LETTER:

Brantford, Nov., 23rd, 1908.
The Parkin Elevator Co., Limited,

Hespeler, Ont.
Dear Sirs,—

We received from you a horizontal Hydraulic Elevator about two years ago.

This machine is really working better to-day than ever before. We are thoroughty
satisfied with same and it has never given us any trouble, and people who ride on it remark
that we must have the best elevator in the City.

Any references required may be sent to me and you can be assured that they will get a
good recommend.

Yours truly,
M. E. LONG.

We Also Manufacture

FIRE ESCAPES

See What Our Customers Say About Them :

THEY LIKE THE STYLE

Roman Catholic Separate School Board, Stratford.

Stratford, Ont., Sept. 29, 1903.
Messrs. The Parkin Elevator Co.,

Hespeler, Ont,
Gentlemen,—

The fire escapes that you have installed on the R. C. Separate School Buiiding for
us are very satisfactory. We like the style of fire escape, and we also desire to express our
thorough satisfaction with the workmanship connected with the manufacture of them.

We consider that we have one of the finest fire escapes ever instalied on any public build-
ing in Canada, and it will give us much pleasure to recommend your work to
be in need of a fire escape.

The Board are very much pleased that they placed the order with you
success in your business.

anyone who may

» and wish you every

Yours truly,
J. B. CAPITAIN,
Secretary.

The Parkin Elevator Co., Limited

Write Us For Catalogue and Prices. HESPELER, CANADA
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ICE MAKING and
REFRIGERATING MACHINERY

Supplied and Installed on

THE YORK MANUFACTURING CO. SYSTEMS

FOR

Ice-making Plants, Cold
Stores, Abattoirs, Pack-
ing Houses, Breweries,
Dairies, Hotels, Apart-
ment Houses, etc.

Special Machines for
Small Plants, suitable for |
Butchers, Dairies, Fish
and Game Dealers, etc.

Horizontal Double Acting Compressor
Steam Driven.

Horizontal and Vertical

Compression Plants.

Absorption Plants.

Ammonia Fittings and
Supplies kept in stock.

Catalogues sent on request.

Vartical Single-acting Compressor Driven by Compound
Steam Engine.

The Kent Company, Limited

425-426 Coristine Building
Montreal, P. Q.




CONSTRUCTION

N U

INSUIVAdGION

Installed in hundreds of
the most modern cold

storage plants, pack-
ing-houses and

breweries in the
United States,
Canada and
Mexico.

)

l‘(o otherInsulation 1
meets these recluirements

Write for Blueprint, showing details of con-
struction and samples, also catalogue and list
of Canadian purchasers of our Nonpareil Cork-
board.

Acknowledged to be the very best and the
only insulation approved by Board of Fire
Underwriters.

Nonpareil Cork Floor Tiling

Made of pure compressed cork and is un-
equalled for ease and comfort in walking or
standing.

Suitable for Banks, Hospitals, Halls,
Bathrooms, Etc.

CANADIAN DISTRIBUTORS

The Kent Company, Limited

425-426 Coristine Building
Montreal, P. Q.
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ROBERTSON'S MARBLE PUBLIC LAVATORIES

PLATE E--88.

PLATE E—89

We show the above plates as suggestions for Marble Public Lavatories.  Sanitary
efficiency and handsome appearance arve the paramount features in making these ar-
angements.  Our facilities in marble manufacture enable us to furnish the most elabor-
ate work at moderate figures.

Lavatories or Salls of any Kind of marble, any design or size made to order. P’riceson application.

THE JAMES ROBERTSON CO., Limited

MONTREAL TORONTO WINNIPEG ST.JOHN, N.B.
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THE SECRET

of the success of the Safford Boiler is

plainly evidenced by a glance at this interior

view.

If you are still like the * gentleman

from Missouri,” we are here to show you.

The deep IMire Dot
means added leat-
ing power, fuel
economy, thovough-
ly burnt fuel, less

attenlion.

The Cast [ron
Nipple  connection
will last as long as
the Boiler. No
Rubber Gaskets lo
replace every [few

years

Lhe absolutely cven
wmelal lnes assures
rapidity of circu-
lation.

The wide flue
openings and spaccs
lessen soot deposits,
allow ease tn clean-
tng and accelevales
circulation 1n  the
upper sections as a
vesult of higher
lemperatures tn the

gases.

Safford Boilers and Radiators

are absolutely guaranteed.

Daminion Radiator Qmpany

TORONTO

MONTREAL

WINNIPEG

ST. JOHN, N. B.
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BRAND

BLACK DIAMOND

REG®?

TARRED FELT

MEANS

INSULATION

WARM IN WINTER COOL IN SUMMER

Ten dollars™ worth of Black Diamond ‘Brand Tarred Felt will completely insu-
fate an ordinary house. Lay it on the studding and make it fast with the lath, (me-
tal, wood, or plaster board). In this way you provide a non-conducting dead air
space,

We ean show you by the actual experience of house owners where this simple
and inexpensive precaution has effected a sawving of 30 per cent. on the winter’s fuel
bill, to say nothing of the comfort of cooliess in summer, where the temperature is
reduced by 12 to 18 degrees. We have a lot more to tell you of this matter. If you
are interested drop us a card.

ALEX. McARTHUR & CO., Limited

OFFICE: 82 McGILL STREET, MONTREAL
Roofing Felt Factory: Harbour and Logan Streets Paper Mills: Joliette, Quebec

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 hest
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 hest arranged plants in America
¢ . Eal bd | . .y
“and anyone who desires to see a modern, well huilt 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 2" ol 2883 HOME BANK BUILDING, 8 KING STREET W., TORONTO

WORKS : PORT CREDIT, ONT.
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SHELDON

AIR FANS

Tilet side, Bottom llorizontal Discharge.

The
Canadian
Blower
with
the
Mammoth
Capacity

Pulley side. Bottom Horizontal Discharge,

The New Model Sheldon Air Fan Represents Absolutely
the Latest Development in Steel Plate Fan Construction

FOR:

Ventilating
Heating
Cooling
Drying

Forced

and

Induced
Draft

Etc.

special Double Discharge, Pedestal Ifan,

SHELDONS LIMITED

GALT - -

Worth
Considering

Light but
Exceptionally
Rigid
Construction
Greater
Capacity
Less Power
Less Space
Less Weight

Operates
Silently

CANADA
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HAMILTON BRIDGE WORKS

C0., LIMITED
HAMILTON - - - CANADA

Will be Glad to Furnish Estimates and Plans for

Steel Bridges and Buildings

soitoers o Structural Steel Work

5,000 Tons of Steel in Stock
Annual Capacity 18,000 Tons

Beams,Angles, Channels, Plates, Etc.

Any Size from 17/; inch to 24 Inches,
and any Length up to 70 Feet

NOTE:—We advise that enquiries for any work in our 1'ne
be sent at the earliest possible time, in order to arrange for
reasonable delivery.

TheSuperior Stifness
of Herringbone Lath

cannot be too often emphasized. It puts Herringbone in a class by itself. Or-
dinary metal lath cannot be used like wood lath. The walls must be especially
prepared by adding furring strips to reduce the span. This preparation costs
about nine cents per square yard. Herringbone lath spans sixteen inches and
the walls therefore need no preparation. The lower cost of Herringbone con-
struction brings it within the reach of thousands who could not otherwise use
metal lath.

There’s a reason. Did you ever examine the Herringbone rib?
y g

CLARENCE W. NOBLE

General Sales Agent - - 117 Home Life Building, Toronto
METAL SHINGLE & SIDING CO., Manufacturers.
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Hecla V' Furnace
FOR COAL OR WOOD

The requisite for a successful Warm Air Ileating System is a gool furnace ;
one that will not only supply an abundant quantity of pure warm air, but will, in
addition, be economical in the consumption of fuel, casy to operate, safe from dust
and smoke, and that will give the greatest length of service.  Some cheap furnaces
fulfil one or more of these conditions, but the furnace you want must fulfil all.  That is
what the HECLA does.

“HECLA” Features

Automatic Gas&
Damper prevents"
gas puffs. t

Gravity Catch

locks door every

Dust Flue carres
all the dust up the
chimney.

Water Pan in the
best position for

time you shut it. , :
effective service.

Double Feed

Door tor conveni-

Large Ash Pan
with handle.

ence when burn-
ing wood.

Double Tin and
Asbestos  Lined
Case 1o prevent
the loss of heat in

Damper Regulat-
or enables you to
operate the damp-
ers without going

to the basement. the cellar.
STEEL RIBBED FIRE POTS PATENT FUSED JOINTS
INDIVIDUAL GRATE BARS CAST IRON COMBUSTION CHAMBER

Clare Bros. & Co,,

PRESTON, ONTARIO Limited

VANCOUVER WINNIPEG
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The Open Door Danger

is entirely eliminated by the

RUDDICK ELEVATOR
PROTEGTIVE DEVICE

TheElevator cannotmove untilthe door is securely locked
The Device is simple and cannot get out of order
It is in operation in a number of buildings in
Canada and 1s rendering excellent service.
It has abso]utely removed the danger that
results in 90 per cent. of elevator accidents.
May be attached to either Electric or Hydraulic Elevators

Write for Further Particulars

JAMES RUDDICK

Room 25, - - Commercial Union Building

MONTREAL
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KAHN
TRUSSED

CONNECTION

Concrete Beams “Hanging by a Thread”

This is the condition of concrete beams reinforced with straight bars and loose
stirrups. ‘The “thread™ that holds up the beam is the adhesion between the conerete
and the steel, The strength of the beam is lost if this adhesion is weakened.

Perfect adhesion can seldom be obiained in practical work and is destroyed in
many ways,—for instance it the concrete is improperly placed so as (o expose parvt of
the steel—if a five attacks the lower surface and weakens (he conerete under the stecl
—or il vibrations of moving loads and machinery destroy the bond.

The only way you can he assured of fireproofness, shockproofoness, durability and
strength in concrete beam reinforcement is to insist on RIGIDLY CONNECTEID DI-
AGONAL SHEAR MEMBERS.  Detormed bars do not accomplish the regquired results
as they merely transfer the weakness from the plane of the har to the shearing plane
along the outer edge of the deformations.

The fact that some such structures are standing up to-day is not evidence of their
efficiency.  Fhe great steel Cantilever Bridge at Quebee was considered an engineering
masterpiece the day before it collapsed.

RIGID CONNECTION OF DINAGONAL SHEAR MEMBERS, as exemplified in the
KAHN TRUSSED BAR, means maximum cconomy in use of steel—doing away with
the labor and expense of placing loose members—and absolute assurance ol the
accurate location of each reinforeing member.

These are some of the reasons why the KAHN TRUSSED BAR has been used in
over 2,500 important stractures in all parts of the world, Let us submit you suggestions
and give you the benefit of this tremendous experience,

KAHN SYSTEM products cover the complete fielkd of materials for reintorcing
concrete and permanent building, and also include,—RIB METAL—CUP-BARS—I Y-
RIB—RIB-LATH—RBUILDING SPECIALTIES—and TRUS-CON Chemical ;Products.

Write for catalogues of any of these products or of the particular type of structure
in which you are interested.

TRUSSED GONGRETE STEEL GOMPANY OF CANADA, LIMITED

Works and Executives Qffice, Walkerville. Sales and Engdineering Office, Toronto
Branch Offices :

Union Bank Bldg., Winnipeg, Conr. St. James & Dalhousie Merchants Bank Bidg., Montreal
Loo Building, Vancouver Quebec 132 Hollis §t., Halifax
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Interior Second National Bank. Cincinnati, Ohio.

A United States Building Finished with

Missisquoi Marble

Canadian architeets who have heen accustoned to specify imported marbles,
should be interested in the faet that this very excellent Canadian produet s
heing largely used in some of the finest struetures in the United States, and
hax been in numerous instances speeified hy foreign arehiteets when placed in

competition with samples from the best quarries in the world.

THE MISSISQUOI MARBLE CO., Limited

Philipsburg, Quebec Coristine Building, Montreal

District Sales Agents: David McGill, Montreal; Eadie Douglas, Toronto: Wm. N. O'Neil
& Co., Vancouver; C. N. Barclay, Winnipeg ; General Contractors’ Supply Co., Halifax.




CONSTRUCTION 19

]

AU OO -

Entrance, Royal Bank, Toronto. Carrere & Hastings and Eustace G. Bird, Asscciate Architects.

A Canadian Building Finished with

Missisquoi Marble

Missizquoi Marble s manufactured in Rough Blocks, ('t Building Stone,
Slabs, polished and unpolizhed, Monwments, Stalbe Treads, Flooe Tiles, ete.,
and the varvious shades in o which it can be supplied adapt it to the working
out of any color scheme desived. Phe shades inelade Tight grev, dark orey,
green greve eream with green vein, cream with mottle green, clondy green
and pink.

THE MISSISQUOI MARBLE CO., Limited

Philipsburg, Quehec Coristine Building, Montreal

District Sales Agenis : David McGill, Montreal ; Eadie Douglas, Toronto; Wm. N. O'Neil
& Co., Vancouver; C. N Barclay, Winnipeg; General Contractors’ Supply Co., Halifax.
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Metal Grilles, Wickets, Tellers’ Cages, Elevator Encldsures,
Iron Stairs, Metal Lockers, Marquises, Fire Escapes, Etc.

We have recently enlarged our plant and added considerably to our equipment and organ-
ization and are prepared to execute contracts of any size and to the most exacting specifications.

Let us figure on your ORNAMENTAL IRON and BRONZE.

DENNIS WIRE & IRON WORKS CO., Limited

Toronto Office, 103 Pacific Building LONDON, ONTARIO

Wrought Iron Fences

\/a
(D ¥

y C A7 AN
(. AN AN
sl AWN ™ 0.0 0 0. 0. 0.
< i
" B PP ..o - o
'WW I o S - -

Iron Fences or Rails designed and built to suit the most difficult requirements. Let
us have your specifications.

CANADA FOUNDRY COMPANY, LIMITED

Head Offices and Works, TORONTO, ONT.

District Offices: Montreal, Halifax, Ottawa, Cobalt, Winnipeg, Vancouver, Rossland
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MADE BY IMPROVED PROCESS IN
EVERY STANDRRD SIZE OF MESH

PAINTED GALVAN-
and Sold
and Sold
IN THREE GAUGES: IN TWO GAUGES:
26 24
24 and
23 23
} at ‘ at
{ 10,13 & 15c. The only lath that becomes thoroughly embedded in the plaster 16 & 17 1-2c¢.
per sq. yard with the minimum consumption of material per sq. yard

Where Shall We Send Your Sample ?

Our Galvanized Lath selected over all others, and used in the
McGill Medical Building, Montreal, Que.

Brown & Vallance, Arcts. Peter Lya” & Son, Contractors

For Samples; Catalogues, Details or Discounts, write to

the Nearest Office of

THE PEDLAR PEOPLE

Montreal, Toronto, Ottawa, London, Chatham, Quebec, St. John, N.B., Halifax, N.S., Port Arthur,
Ont., Winnipeg, Regina, Calgary, Edmonton, Vancouver, B.C., Victoria, B.C.

Head Office & Factory at Oshawa, Ontario

> Y
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Jiterionr View of Band ‘ng Roem Entrance, Royal Bank, Taronto. Carrere & Hastings and Eustace G. Bird, Associate Architects
AN EXAMPLE OF OUR INTERIOR WOODWORK,

Forniture and Fittings for Banks, Offices, Stores, Churches, Lodges, Schools.

THE GLOBE FURNITURE CO., Limited

TORONTO OFFICE. 90 YONGE ST. MAIN OFFICE AND FACTORY:
PHONE NMAIN G944, WALKERVILLE, ONT,
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 PHONE M. 5003

FIRST

QUALITY

S ECOND

SERVICE

THIRD

PRICEE@

WE GUARANTEE

L QUALITY

s Sy

) AT LOW[ST PRICES

| LEGG BROS

'ENGRAVING CO.
5 JORDAN ST.
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,i’ EQUIPPED TO HANDLE THE LARGEST ORDERS

PBRFECT

il Uy
/n"'"" ENGRAVING BY EVERY PROCESS ""'n

AT LOWEST PRICES
W,P/TE US WIiEN Yoy /PEO(/IPE E/VGPA VI/VGS

N&RAYING C0.
9 JOPDAN ST TORONTO

.
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Smith Mixer, with Automatic
Concrete Elevator

Smith Mixer on Truck with
Engine and Boiler

CONTRACTORS

CONCRETE

MIXING AND

HOISTING

MACHINERY

specifications and prices

Buy Machinery
that you
can depend on
and make
2 your confracts

a success

Branches:

ik
P T,

,’.
AL *raﬂ?»ﬁﬂﬂm“* .

and Concrete Elevator

D. C. D. D. Hoist, with Swinger- Write for

. 3 s
) ; g

o

i vl

e = I

B FIOONTT oy

Ly Ty »

» ‘ \ ;
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Chicago Mixer, with Batch
Charging Elevator

MUSSENS LIMITED

Head Office, Montreal

TORONTO, 73 Victoria Street
COBALT, Hunter Block
WINNIPEG. 259

i

Chicago Concrete Mixer

-261 Stanley Streot

VANCOUVER, 614 Hastings $t. West
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SA;hEcE FY G B w
BRASS GOODS

and be assured of absolute
satisfaction

THE GENERAL BRASS WORKS

LIMITED
69 Sterling Road
TORONTO = = CANADA

Eastern Representative: T. J. Carlind, 150 Mansfield St., Montreal, Que.
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‘“Steelcrete”

Expanded Meta

FLOCR TEST---NO DEFLECTION

] ‘ 4 le —
f ol ‘, \‘" N o J \ h .
] 4 i ¥
Q‘M ’ " NG DEFLECTION o =R
E A R .
; EXPANDED METAL” I8 >
® ok \t:j:&n F\REPQQOQQT\&NY P N e
v . y by > ' < )
3 ) 3 oo : g

Floor Test. Mail Job Printing Co.'s Building, Toronto.
ft. by 11 ft. Weight of load, 32 tons, with NO DEFLECTION.
of Concrete Reinforcement was used throughout in this building.

THE BASIS OF STRUCTURAL STRENGTH

Where heavy loads are to he carvied, great resistanee to strain is demanded,
or excessive vibration s to be overcome, “Steclerete” Expanded Metal is the
one reinforeement that gives absolute satisfaction at a minimum cost. Stecelerete
ix seientifieally designed so that every unit sustains its proportion of the load
and gives maximum tensile strength with a minimum use of metal.

“STEELCRETE” EXPANDED METAL
Admits of most graceful lines i avchiteeture, entively eliminating cumbersome
elfect. It is the original expanded metal and recognized by experts as one of the
strongest materials used in fireproof flooring,
SEND FOR OUR BOOK: A Treatise on Reinforced Concrete Construction.
Free to Architects, Contractors and Builders,

Messrs. Sproatt & Rolph, Architects. Area loaded, 9

The EXPANDED METAL SYSTEM

EXPANDED METAL AND FIREPROOFING COMPANY, LTD.

Fraser Avenue, TORONTO
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We Have Always in Stock:

Water Washed
Sand

Crushed Granite

For Granolithic Work

Crushed Stone

For Fireproof, Sidewalk or Road Construction

Cement

Building Stone Lime Builders’ Supplies

C.P.R., Grand Trunk, M.C.R. and T.H. & B. Railway Delivery

ROGERS SUPPLY COMPANY

Head Office: 3 King Street East, Toronto

Phone Main 4155

Troot of Berkeley St I*not of Church St. C.P. 1. Crossing, North Toront~
G.T

YARDS: 1
AR oot of Bathurst St. 256 Lansdowne Ave. 1.T.12. Crossing, Pape Ave.
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DON VALLEY

Terra Cotta Fireproofing

DON VALLEY TERRA COTTA is the BEST MATERIAL of its KIND
in America. The Characteristics which make it superior are its
TRUE LINES, WEIGHT, PERFECT BURNING and
FIRE RESISTING QUALITIES

\
me
‘_——__._’..‘_

funEgvs | ---
Am= - :
)
L1 IO ‘
(2

TheDon Valley Brick Works

Head Office—36 Toronto St., Toronto. Montreal Agent, David McGill, 206 Merchants Bank Chambers.
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CANADIAN PATENT No. 118744

gives the
Terrano Flooring Company of Canada, Limited

the exclusive right to lay a Magnesite flooring on
expanded metal or other reinforcement on a wood
foundation.

Terrano Flooring is now laid on over 700 floors
in Canada.

EADIE-DOUGLAS COMPANY

MONTREAL General Sales Agents TORONTO
22 St. John St. 77 Victoria St.

Burmantoff's Terra Cotta

The following is a list of Important Constructions Executed and

in hand:

Bell Telephone Bldg., Mountain S$t....Montreal, Que. ............. w. J. Carmichael.
Macdonald Engineer.ng Bldg. ....... Montreal, Que. ............. P. E. Nobbs.
Canadian Bank of Commerce ........ Charlottetown, P.E.l. ......Darling & Pearson.
Canadian Bank of Commerce ........ Lethbridge, Alta. ........... Darling & Pearson.
Canadian Bank of Commerce ........ Brantford, Ont. ............ Darling & Pearson.
Congregation of Notre Dame ........ Montreal, Que. ............. Marchand & Haskell.
Jacobs Building No. 2 ................ Montreal, Que, ............. Mitchell & Crighton.
J. Murphy Co., Limited ............. Montreal, Que. ............. Ross & McFarlane.
Canada Life Building ............... Ottawa, Ont. ............... Weeks & Keefer.
St. James Parish House ............ Toronto, Ont. ............... Darling & Pearson.
McGill Union Building ............... Montreal, Que. ............. P. E. Nobs.

Bank of Nova Scotia ................ Winnipeg, Man. ............ Darling & Pearson.
School of Education ................. Toronto, Ont. ............... Darling & Pearson.
Fort Garry Station .................. Winnipeg, Man. ............ Warren & Wetmore.
Metropolitan Bank .............. ..., Toronto, Ont. ............... Darling & Pearson.
Linton Apartments .................. Montreal, Que. ............. Finley & Spence.
Bank of Montreal ..................... Vernon, B.C. ............... Peden & McLaren.
Banic of Montreal .................. .. Saskatoon, Sask. ........... Peden & McLaren.
Molsohs Bank ........cc.coiieriiienaen Morrisburg, Ont. ........... «w eeks & Keefer.
Jacobs Building ...... .. ... 00 Montreal, Que. ........... . Mitchell & Crighton.

EADIE-DOUGLAS COMPANY

General Sales Agents

MONTREAL TORONTO
22 St. John St. ' 77 Victoria St.
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Aur Scrvice for the Huchitect

The very complete facilities of our carpet and curtain depart-
ment are at your service. We can thoroughly satisfy all of our
customers  requirements, no matter how small or exacting. Our
unequalled stock of high grade Carpets, Rugs, Linoleums and
Curtain and Upholstery goods will enable you to figure on any
proposition you have on hand, either for hotel or private residence.
Whrite, giving us all details, or call and interview us and we will
co-operate with you to the fullest extent. Special designs sub-

mitted and made to order.

|\

17=31 TRing Street East = Toronto
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OTIS
ELEVATORS

Have Been the Standard of the
World for More Than 30 Years

ROM the simplest hoist operated by hand to the most comprehensive eleva-
tor equipment, embracing in one mstance over 40 elevators in a single
building, we are prepared to successfully cope with any elevator problem.

We manufacture and install dumb waiters, escalators (moving stairways), hoists
for mines, docks, warehouses, building operations, blast furnaces, etc., whip
hotsts, inchined railways, gravity conveyors, etc. |

For the Modern Residence

THE OTIS AUTOMATIC ELECTRIC PUSH BUTTON
ELEVATOR is the maximum in comfort and convenience for private resi-
dences.

It i1s entirely automatic, requiring no attendant. It is operated with great
simplicity—-merely the pushing of a button. Improved appliances of doors and
door locks make it impossible for accidents to happen, either to the passengers
or the person calling the car.

The machinery and elevator well occupy no more space than an ordinary
closet.

[llustrated descriptive maller gladly sent upon request.

ALL TYPES OTIS ELEVATORS

SUPPLIED AND INSTALLED IN CANADA BY

Otis-Fensom Elevator Company

LIMITED
Head Office : , Branch Offices :

TORONTO, ONT. Principal Cities in Canada.




CANADIAN LABOR UNIONS HELD WITHIN
GRASP OF AMERICAN LABOR OCTOPUS—
GLACE BAY STRIKE DEMONSTRATES THE
AWFUL POSSIBILITIES OF THIS CONDI-
TION. - - - =~ =« - = - « - -

cmployer and employee in Canada, have we

been brought to so fully realize that our labor
is almost absolutely controlled from headguaricrs in the
United States, and never before has anything so fully
demonstrated the awful possibilities of such a condition
as the present coal strike at Glace Bay. Oue after an-
other, the Canadian Uuions have gradually beconte afiili-
ated with the ‘great lreadguarters in the United "States
until, at present, there is possibly not one independent
Canadian Union left in the west or middle east. Their

P I EVER BEFORE in the history of strife between

dues go to the United States. If a strike is in progress

there. they pay their share for its support. They can-
not strike without permission from lcadquariers, and
they must submit to the rules and regulations as laid
down by headquarters or they are thrown out. If the
conditions under which they work do not suit head-
‘guarters, or if, to facilitate the winning of a strike else-
where, it matters not how well they may be satished
themselves, when ordered they must strike.

In other words our whole industrial fabric has been
honeycombed by American labor organizations.  The
backbcne and sinew of our every industry is greatly in
the -centrol of foreigners. Our mechanies and laborers
are uf}der the dictation of forcign labor officials, and
have not even control over their own actions.

There was a peaceful little corner up in the far
north eastern portion of Canada, that had its own inde-
pendent organization threugh which the members tran-
sacted business with their employers. -The conditions
under which they lived were satisfactory. They were
contented with their hours and their wages. There was
none of the underpaid and overworked cry that we
heard of in Colorado or none of the poverty, want and ‘(Ies-
titution that we are told existed in the Scranton mincs.
It was a peaceful, happy, prosperous community that had
been far enough away to escape the Yaunkee walking
delegate. But the big coal strikes in the United States
had developed a lot of well trained orgauizers anq when
things became all peace and quietness in the big coal
centres there, there was no more work for them, unless
they should hie to a virgin field and, as Cape Breton was
the last great unbridled coal area, they chose it as their
field of operation,

To those who understand the Opcrations_ of these or-
ganizers, it is easy to realize how even m a peaceful
community . of satisfied workers, they —can bring about
strife, unrest and dissatisfaction. They are perfectly
trained for their work, and the sowing of distrust z}nd
contempt for the employer, is just as much a profession,
with them, as is preparing plans with an architect.

ConsrrucTion, JuLy, 1909.

TI'hey did not have wages or hours as a basis upon
which to work. The P.W.A. had a satisfactory contract
with the Coal Company, and the best of fecling existed
hetween the miners and their employers, But these pro-
fessional agitators are resourceful, they know every trait
and weakness of the miner, they know how best to sow
seeds of discontent in his untrained mind, and it is easy
to conceive of hew they proceeded to impress upon him
the weakness of the P.W.A. and the greatuess of-the
U.M:W. of A. They pointed out that while things might
be satisfactory at present, if the company saw fit to throw
them dowit, how helpless they would be in an attempt to
fight for their rights with their provincial union and
haw strong they would be with the financial and com-
mercial strength of the UM.W. of A. with 130,0c0 men-
hers at their back. :

Quietiy and stealthfully did they werk their subtle in-
fluence until they had succeeded in getting well crgan-
ized with a goodly number of members in each locality
until, eventually, the membership, with continueid work.
grew aulomatically through the influence of the newly
enrolled converts.

Again the Dominion Steel and Coal decision, unques-

" tionably gave these organizers much more capital with

which 1o work.  Can these walking delegates be ima-
gined, going about. endeavoring to make plain to these
unsuspecting workmen, that when the contract with the
P.W.A. expired in December next, in the dead of winter.
the Coal Company would want to-take a portion of their
loss out of its employecs, and that the P.W.A. would
never be strong enough o put up a fight and that if they
did ot accept the company’s terms, they  would be
thrown out of the company’s houses in the snow, with-
out work and with no possible chance to get work else-
where? On the other hand they argued “if you come with
ns we will be strong enough to make the company make
a conlract with the UM.W. of A. this summer, if they
don’t we will strike in warm weather: we have unlim-
ited strike funds to fight with and will get you all back
to work before the cold weather is here.”

‘Ihe result is well known. The UM.W. of A. made
a demand upon the Coal Company for recognition, with
the result that the matter was brought before the De-
partment of Labor; a Board of Arbitration was appoint-
ted and they gave their decision, which ruled that the
P.W.A. bad a contract with the Coal Company; that the
men should stick by this contract and that there was no
reason why the Company should break its contract with
the P.W.A. in favor of an organization countrolled at In-
dianapolis, Ind., the headquarters of UM.W.A.

This decision. of course, the U.M.W.A. would not ac-
cept, and the strike that followed, showed how perfectly
successful these foreign promoters of industrial strife
had been, in sowing discontent and sedition in this once
peaceful, contented little Canadian community of miners.

We relate these details only to show how easily our
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industrial equilibrium may be disturbed by Yankee or-
ganizers, ont of a job, and to demonstrate how stealth-
fully this American labor octopus has gathered into its
tentacles every labor organization in Canada, where it
controls them at will,

Here is a once thriving, happy community of labor-
ers thrown into a condition of wild disorder with 500
soldiers, to save life and property, camped on the ground,
four thousand men out of work, and a great industry
crippled by a band of professional Yankee trouble mak-
ers who want to take the seat of control from Sydney,
C.B,, to Indianapolis, Ind.

We do not question the right of labor to organize,
for trade unions in many cases have had a tendency to
improve the conditions under which men work. Men have
a right, when they have a just grievance, to strike, and
further are justified in using all peaceful and lawful
weans to gain their point. Every fair-minded man will
concede that point.

But here are two countries, Canada and the United
States, under two entirely different forms of govern-
ment, each one striving to work out its own destiny. As
nations, we have nothing more in common than has
France and Germany, except that we speak the same
tongue and there is no more reason why the United
States should control our labor any more than there is a
reason why they should control our customs tariff. But
we have awakened, at last, to find that through our passive
indifference or the unpatriotic spirit of our people, the
control of our labor has passed into the hands of our
industrial competitors; yes, to find that American labor
officials have greater power over our workers than has
cur own government.

Could a condition be imagined whereby English labor
officials would have control over the working bodies of
the United States? No, the American is too indepen-
‘dent and patriotic to permit of such a state of affairs.

It is argued that the Canadian Unions affiliate with
those of the United States because it gives them greater
strength. In the first place, that is a most un-Canadian
contention. In other words, does the Canadian laborer
wish to say to his employer, “You give me what I want

or I'll bring force from the United States to make you’

give it to me.” In the second place, Canadian labor is
as strong, as compared with his employer, as the Amer-
ican is, as compared with his employer. The relative
strength between the employer and the employee is the
same. :

We wish to reiterate that we are not opposed to pro-
perly ccnducted trade unions, they have become.a very
part of our industrial life, but this outside control of the
very vertebra of our growth and prosperity, will not long
hence become next to intolerable. Our legislators will
be forced to find some solution of the problem, but in
the meantime, every American professional trouble mak-
er who comes to Canada, for the sole purpose of sowng
secds of discontent and distrust among owr workers,
thereby crippling our industries and causing riot, disor-
der and ruin for the purpose of strengthening the Amer-
ican labor octopus,.should be deported from the country
as an undesirable.

EDISON BELIEVES .HE HAS OVERCOME
THE OBJECTIONS OF THE CRITICS OF HIS
FIRST ATTEMPT TO PRODUCE A $1,200
POURED CONCRETE HOUSE. - - - - - -

IDE SPREAD INTEREST was created about

a year ago by Mr. Thomas A. Edison’s an-
nouncement that he had completed a model of

a cement house which he proposed to erect by pouring
thin concrete into a great set of iron molds. This house

he maintained could be built in a day, and would cost
but $1,200.

Had a man with a reputation less known made such
a startling statement, the scientific world would have
laughed. But when Edison, “tiie Wizard,” the man who
had made men sing and talk after they were dead, made
this extraordinary announcement, engineers and archi-
tects looked at one another in bewildered amazement and
wondered if the great Edison’s mind was starting to fail,
or had it really produced another phenomena.

The model, with description, was published broadcast,
and it was plain to be seen that it was not the product
of the brain of an old man grown childish; but, while
not perfect, it was a marvellous creation of a genius.

After the engineering and architectural professions
had time to give some thougiit to :Mr. Edison’s problem,
criticism came from all sides. The architects maintained
the design was anything but artistic, and that. the idea
was impracticable because several houses would have to
be erected in one locality, and that the uniformity of
design would be most objectionable.

. The engineers first maintained it would be impossible
to pour the concrete down through the molds, so that
the mixture would be uniform al the time of setting, an'l
that it would be impossible to fill the complete set of
molds when fastened together, and thus insure a perfeci
structure. Another objection was that the cost of trans-
portation of the molds aund the cost of equipment, would
be so great that the house could not be erected for much
less than twice the amount claimed by ‘Mr. Edison. The
cbjections were many and varied. In CoNSTRUCTION
(May, 1908), we published an illustrated description of
this first attempt, with criticisms by Mr. E. S. Larned, of
Boston, an eminent cement engineer.

However, Mr. Edison was not daunted. He was
determined to make possible a $1,200 solid concrete work-
man’s house, moulded as it were in one solid monolithic
form. One that would be everlasting, fireproof and
vermin-proof.

To this end he has completed another model, guided,
to a great extent, by the suggestions thrown out in the
criticisms of his first attempt. This model, with descrip-
tions, we publish elsewhere in this issue, and it looks
almost as though Mr. Edison has broken the back of his
problem.

The design, for a small cement house, is a good one,
and if, as Mr. Edison says, he can produce six different
designs of houses from the one set of molds by a simple
manipulation of the several parts, he has overcome the
principal objection of the architects. It may still be
argued, however, that even with six different designs,
there will be a lack of individuality such as would be
required to make a picturesque community, but it must
be remembered that these are simply to be workingmen's
houses, and all will agree that there are few working-
men’s communities that would, in any point of compan-
son, come up to a section built up with houses of the
character Mr. Edison proposes.

Mr. Edison has found further, that it will take four-
teen days instead of one, in which to complete a house.
This, we believe, sounds more plausible.

Whatever defective points his present scheme may
have, it is a fact beyond dispute that Mr. Edison seems
to be working along the proper lines to produce a livable,
sanitary, and fireproof house for the workingman, and, if
he solves this problem, he will have given modern day
civilization an invention that for actual utility and breadth
of usefulness will equal, if not exceed, any of all his
wonderful accomplishments,

‘.



- Juvy, 1909.]

C ONSTURUCTION 39

Y.M.CA. GIVE PREFERENCE TO UNITED
STATES ARCHITECTS,” MATERIALS AND
APPARATUS IN THE ERECTION OF THEIR
BUILDINGS — MONEY CONTRIBUTED BY
CANADIANS SENT ABROAD. - - - - - -

subscribed by Canadians, in various parts of the

Dominion, for the crection of Y. M. C. A, build-
ings. These vast sums of money have heen donated,
principally by large manufacturers and merchants in our
larger cities, with a liberality best shown by the fact that
more than $200,000 was raised in Montreal within an
exceptionally short period of time. In Hamilton a few
days ago, $55,000 was raised, and we understand that
s milar campaigns are contemplated in several other Cana-
dian centres where new Y. M. C. A. structures are to b2
built. :

The Y. M. C. A. cause is a gcod cne and worthy th:
patronage and support of every Canadian citizen, who
is in sympathy with the work they are doing. No on2
will gainsay the fact that the clean, wholesome condi-
tions, under which thousands of young men are permitted
to congregate in well-appointed quarters where every care
is being exercised to uplift and develop them, both phy-
sically and mentally, should be encouraged and support-
ed,

But would it not seem reasonable, if these structures
are made possible through the liberality of Canadians,
‘that in their erection, as muck money as possible shoull
‘be spent with Canadians? Or is it right, is it fair, or
is it honorable to cart this money, these contributions of
Canadians and Canadian institutions, over to the United
States 1o be spent in channels reconnncndcd’l)y the great
headquarters there—the same channels in \vhngh they have
been accustomed to, spend the money used in the ecrec-
tion of their buildings across the border?

All the recently erccted and proposed Y. M. C.' A
structures in Canada have been planned by an American
architectural firm, and the appparatus, appliances fmd
fintures have, in mcst cases, come from the United
States.

One instance recently came to our notice where a
manufacturer who had been a liberal contributor to .thc
Y. M. C. A. for many years, was unsuccessful in getting
even consideration for his product, a product that has
been installed in some of the largest buildings in Canada,
and has given excellent service. But tl}e United St.ates
architect had been accustomed to specifying an American
made product and, as a simple matter o‘f course, \vou.ll(t
consider nothing else. 'This, we maintain, is abhsolutely
wrong, and should not be tolcrated by so worthy an
institution as the Y. M. C. A.

It may be true that there are archi(gcts in t]le Utntc;l
States who have had more experience in crecting Y. 1\“.
C. A. structures, than our Canadian architects have, b
it would be foolish to say that we have not architects
who are equal to the task of planning buildings that l(l]l;
volve intricate problems of infinitely greater ‘magnitude
than do Y. M. C. A. structurcs. More than this, suppos¢
it were true that a trifie better plan could be ohtam.ed
from an ontside architect, suppose that a trifle superuln;
equipment could be obtained in the United State:s, 'ShO%l;
not some consideration be given to the manner in \.\'hIC‘:
the money was obtained and the source from whlch‘ it
came? DNoes the Y. M. C. A, supported by Canadian
contributions for the benefit of the Canadian young man,
require a better building than we can build?

He who secks charity shouid be charita.ble. He who
profits by the generosity of others, should ‘lnmself be |gcn;
erous. He who wonld appeal to the sentiment of others
should himself permit his actions t'o e temperec e
timent. He who preaches that “it is more blessed to give

’ I ‘HOUSANDS OF DOLLARS have .recently been

1 by sen-

than to receive,” shonld show himsel worthy of some
of these showers of blessing.

Let it be understood that we wish in no way to
(let}'act from the great work being done.by this organi-
zation, nor do we believe that it is unworthy of the
greatest suppport it can be given, but we do maintain
that an institution that has been treated so liberally by
our newspapers, our manunfacturers, our business -and

professicnal men, should be more considerate of their
henefactors. :

RELATIVE COST OF RBUILDING TO-DAY
AND TEN YEARS AGO—-APPLICATION OF
SCIENTIFIC METHODS QFESETS IN-
Cll?g."lSED COST OF LABOR AND MATERI-
ALS. - - - o oo L

J HETHER architect, builder or owner, the
natural answer to the question as to the
relative cost of buildings to-day, as com-

pared with ten years ago, would be that they were very
materially higher; but a careful consideration of the sub-
ject leads inevitably to a modification of this view. If
by reason of more stringent laws the accommodations of a
certain class of buildings are made more expeusive, it
does not necessarily follow that the cost of the building
bas been increased through an increase in the price of
waterials or the cost of labor; if the man carning from
$3,000 to $5,000 a year demands in his dwelling two good
bathrooms and steam heat, where he was formerly content
with a hot air furnace, one toilet and a tin bathtub, that
increase is not chargeable to the increased cost of labor
or materials; if by reason of insufficient renting space in
a given locality the rentals per square foot for offices in-
crease 25 per cent. and owners lavish marble, cooled dis-
tilled drinking water, and other things to attract tenants
to new huildings, requiring an additional outlay, that is
1ot chargeable to the increased cost of labor and materials.

On the other hand, in both the architecture and en-
gincering of buildings, the last ten years has seen a vast
improvement—designs arc very much simpler and better,
architecture is more truly the science of ornamented con-
struction, the economical use of the materials of construc-
tion has greatly advanced, and engineering knowledge
of limiting cconomic conditions has been greatly ex-
tended. Building problems are recciving ten times the
study that they received ten years ago at the very lowest
estimate, and these influences have combined to decrease .
the amount of material and labor required to secure given
accommodations.

After having made a comparison of costs of a number
of buildings crected ten ycars or more ago with similar
buildings crected recently, a prominent engineer states
that he found that by the application of intelligent, en-
lightened design the building cof to-day to accommodate
a given number of guests, if it be an hotel, or to give a
certain number cf square fcet of rental flcor space, if it
be an officc or loft building, costs practically but little
more than the correspending -building of ten years ago.
While it is true that the wages paid to labor have materi-
ally increased in amount, it is also true that labor, when
unhampered by union restrictions as to the amount to be
accomplished, will do enough work to make the unit cost
for labor no greater than it ever was. .

Tt was further stated by this engincer that in making
the comparison above spoken of he found greater differ-
ences in cost hetween practically exactly similar build-
ings (by which is meant buildings renting the same util-
itics for the same gross amount) than existed between
similar buildings erected ten years apart, but both in-.
telligently designed, thus showing that it is incumbent on
the owner, more to-day than ever before, to choose his
designer, whether it be engineer or architect, "wisely.



it Cotholic Calledrol, Westmirstior

The West Front, New Catholic Cathedral at Westminster, London. A str.king facade essentlially Byzantine
in character. Note the enormous arch, wider than that of St. Marks, Venlce, and the somewhat excessive
detall and decoration. Restrictions of ‘‘Ancient Lights” limited the architect to a low elevation, increas-
ing the difficulties of treatment. Mr. John Francis Bentley, Architect.
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LONDON'S NEW ECCLESIASTICAL‘ EDIFICE. ——Catholi;:
Cathedr.al Erected at Westminster a Striking Example of the Early
Byzantine Style.—Interior Rich in Beautiful Marbles and Mosiacs.

—Absence of Colored G]ass mm Windows.

: HE CREATION of a building worthy to represent
fully the cosmopolitan faith of the Catholic
Church in “the immense capital of a world-wide
empire of power and influence.” Such was the dream of
Cardinal Wiseman, who, shortly before his death in 1865,
expressed the hope that a Cathedral might be erected for
the Metropolitan See of Westminster. The same year,
the Catholic body, presided over by his successor, Cardinal
Manning, pledged itself to build a Metropolitan Cathedral
as a memorial to ‘Cardinal Wiseman, a project which ob-
tained the approbation and special blessing of His Holiness
Pope Pius IX. Cardinal Manning labored to further the
work; first, however, providing Catholic schools and in-
stitutions for the poor children in the diocese and raising
funds for the acquisition of the site. Before his death
the site now occupied by the Cathedral, which lies a little
back from Victoria street, and is the site of the old Tothill
Prison, was purchased after various preliminaries, at a
cost of £55000. The late Cardinal Vaughan, who
succeeded him, brought the project another step towards
materialization when, on June 29, 1895, he laid the foun-
dation stone of the Westminster Cathedral. The contrast
between the humble chapel of the beginning of the nine-
teenth century and the magnificent cathedral to-day struc-
turally complete, affords a remarkable illustra'tlop of the
cxpansion of the Catholic Church in Great Britain.

As to the style of the architecture, there \'had been much
divergent opinion, Cardinal Vaughan favoring .
early Byzantine, and few will doubt the pecu-
liar fitness of the selection of this style, for
Byzantine Art was the first distinctly Christ-
ian Art; moreover, the possibilities of Byzan-
tine had never been demonstrated in Great
Britain on so vast a scale. The architect, the
late John Francis Bentley, who came of Scot-
tish family, and who. it may be mentioned,
had originally favored a Gothic Cathedral,
was hitherto untried in the Byzantine style.
and, before preliminary plans, he went abroad
to study its subtleties and steep himself in its
beauties. And he has been very successful.

The Cathedra)l as seen from the south-east. This view wel

i i strafes the vast dimensions of the bullding, which Is 360 feet In
es and wlrlt'd;w: produce a busy effect. Note the windowed dome over the Sanc-

~ By HERBERT M. CLARK

His task was difficult. A great cathedral was
to  be built, the site was within a stone’s
throw of Westminster Abbey, and something to show,
something striking, was expected of him. He might have
made certain changes had time permitted reflection, or had
some modifying influence been brought to bear on his
designs, but his patron, Cardinal Vaughan, gave him scle
charge. The speed with which this enormous structure
was completed, in less than eight years, is one of its fea-
tures. That there is no sign of rush or haste, no useless
expenditure on the rectification of errors, but in every
part an exquisite finish to even the minutest detail, is a
tribute to the thoroughness of the architect. A study of
the ground plan and sectional elevation and a consideration
of the “shut in” nature of the site, reveal the difficulties
besetting the designer and the boldness of his conception.

The length. of the building is 360 feet and the greatest
breadth 156 feet. With such vast surfaces of brick, one is
tempted to think that a simpler design might have been
more impressive, especially as one is compelled to view
the building from nearby (the exigencies of space render
this a necessity, as apartment houses, etc., surround the
site closely). A distant view, were it possible, would
perhap give the lines more beauty than is apparent at
close quarters. When examined from the south-east cor-
ner, which point affords the most open view, the lines
appear broken up and dispersed. The cupolas of the nave,
the gables of the transept, the roofs of the chapels, and a
multiplicity of detail everywhere, produce a restless, almost

' a gay effect, which does not convey a feeling of solemnity,

whilst the all-pervading layers of stone which stripe the -
brick, add to the freshness of the general coloring. This
showy effect will doubtless be toned down somewhat when
the brick is “weathered” by the tempering London atmos-
phere. Nevertheless, the view of the whole structure from
any point is striking.

The main front is very ornate, perhaps too ornate, the
lavishness of detail being accentuated by the *‘stripes™

length and 156 feet In breadth. The cupolas, 42! beyond the Cathedral walls.

tuary. The south wall of the Sacristy projects

ConsTrucTION, JULY, 1909.
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Longitudinal Section, New Catholic Cathedral, Westminster, London.

which are in great evidence. Indeed the excess of detail
has a distinctly marring effect here. - The medallions on
the pillars of the arch might well have been omitted, as
the effect of “crowding” which they produce on the pillars
of the lower tier detracts from the balance of the whole
arch. Observe in the illustration, this arch, which en-
closes the three entrances. Its enormous size leads one to
picture it supporting some towering mass, instead of which
it carrie but a course or two of stone and brick, for which
suoh vast dimensions are not structurally essential. Fur-
ther, the series of mouldings which form the arch project
from the wall, thus demonstrating the arch to be purely
ornamental. It must, however, be remembered that here
perhaps more than anywhere, the architect was hampered
by such restrictions as “Ancient Lights.” A glance at the
longitudinal sectional elevation shows the nave to be con-
siderably higher than the west front, the reduced height
of the latter being necessary in order io conform with the
requirements of the law. Above the arch is the inscription
“Domine Jesu Rex et Redemptor per Sanguinem Tuum
Salves nos.”

At the north-west corner stands the much criticized
Campanile, or St. Edwagd’s Tower. The usual purpose of
the Italian campanile is to hold a bell. This tower, how-
ever, when viewed from a distance, seems far too delicate
for such a purpose. Again, when seen from nearby, the
courses of stone and brick crossing horizontally, break the
vertical lines and detract considerably from the effect of
lightness and height. At such a height, too, the treatment
of the head should surely have been bold and free; as it

DTG NN NNOH ¢

Ground Plan, New Cathdllc Cathedral at Westminster,

Wk
WETHEY I,
Mr. John Francis Bentley, Architect.

is, the detail is lost and at 2 distance one sees an attenuated
tower, the top of which is apparently merely rounded.

Possibly it was designed solely to draw attention to the

Cathedral at its base,  In this it is successful. Rising high
above the surrounding buildings, it dominates the city
about it, symbolic perhaps of the militant spirit of the
Catholic Church, and assuredly an achievement for that
church in a Protestant country: In passing it may be re-
marked that the Campanile, 280 feet thigh, though 40 feet
shorter than the nearby Westminster clock tower, appears
higher owing to its “thinness.”

Thie voice of criticism may be heard without, but it is
silent within. The interior is magnificent, the predominant
impression being the overwhelming effect of space. This
is due to simplicity of treatment and a masterly disposition
of the lighting. The nave consists of a series of gigantic
piers, which rise until they curve into stately arches, sub-
divided by smaller ones. The depth of these arches is
immense and the lines are everywhere simple and digni-

- fied. The gallery is supported on open arches and col-

umns; from these spring the long arched windows, and
above them are the lunette windows, the whole being con-
tained within one of the deep arches above mentinond.
The lighting is a triumph. There is no “colored” glass;
instead the artist-architect has given delicate green cathe-
dral glass, and through it filters a silvery light, which,
combined with skillful window-grouping, gives light and
shade in exquisite proportion. Standing at the west end
of the nave, one sees the wall of concrete and brick tower-
ing up into the -dim shadows of the roof, 117 feet above;

qramune)
London. Mr. John Francis Bentley, Architect.
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St. George's Chapel, East End View, New Catholic Cathedral at Westminster, London. This interior is remarkable for beautiful
mosaic work and different colored marbles. Note the simplicity of the aitar, the lines of panelling, and dado of marble. Mr. John
Francls Bentley, Architect.

and then the gaze is carried to the east end, where, the
“dome over the sanctuary being “windowed,” the baldach-
ino is flooded with light. The whole effect is solemn and
impressive to a degree. There is one harsh note. An

enormous cross, thirty feet in length by twenty-two feet
in breadth, is suspended in the nave. One associates one’s
ideas of the dimensions: of the cross, with the dimensions
of the human body, and with these dimensions in mind, a

Ny AT, F"‘S“’? 0%

The Font, New Cath¢ thedral at Westminster, London.> Composed of varlous marbles, panelled and Inlaid. Note that the
Panels i)earl:g t?le og:osgaare of similar deslign to the lower lights of Baptistry window. This harmony of detail Is continued

throughout the whole building. Mr. John Francis Bentley, Architect. )




St. George's Chapel (West End) and Baptistry, New Catholic Cathedral at Westminster, London. A most suc-
cessful treatment, the beautifully proportioned arch of white marble giving a highly satisfactory view of the
Baptistry, Note the excellent windows and disposition of lead and glass lights, which are well designed
and proportioned. Mr. John Francis Bentley, Architect.

Chapel of Blessed Sacrament, New Catholic Cathedral at Westminster, London, showing the Screen and Gates.
A fine example of modern metal work, the design being beautiful and the execution perfect. Mr. John Francis
Bentley, Architect.
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comparison of the size of this cross and of its immediate
surroundings, is inevitably made, which naturally dimin-
ishes the proportions of the whole interior. The idea of
the cross in this most prominent position is excellent, but
how much more effective would have been a cross of r-or-
mal size.

A magnificent double colonnade or ambulatory runs
all round. West of the transept on the south side are
the baptistry and four chapels, and on the north an en-
trance porch and three chapels, the space of the fourth
being occupied by the base of the tower.  ‘East of the
transept there are also two chapels, north and south, and
still further east, flanking the apse, the outer sacristy and
sacristy. The south wall of the latter projects beyond
that of the cathedral. )

A study. of the plan, or better, of the building itself.

Chapel of Holy Souls, New Catholic Cathedral at Westm.nster, L

sufficient view of the baptistry. The baptistry window is
a good example of the beautiful window work throughout
the cathedral. It may be studied with advantage. Not .
only are the lights well designed and proporioned, but the
disposition of lead and glass in each light is most satis-
factory. The decoration of the font includes crosses on.
marble panels of the same design as these lower lights.
In the chapel of the Holy Souls, above the altar, the
lines of which are again simple and very effective, is a
splendid example of marble panel work, and above
this again are symbollic illustrations in mosaic of the
“Triumph of Life Over Death.” The treatment of the
dado and flooring is worth careful attention, indeed, the
whole chapel demonstartes the decorative possibilities of
marbles. The chapel of the Blessed Sacrament, which
lies on the north side of the choir. is fronted by a screen

d .A ple of the decorative possibilities of marbte.

n
f marble panel work sure
o e effective designs of floor and dado, and the unique treatment of Altar, a splendid plece of
:o?ntter:i by emosalc wo?k illustrating the “lelumph of Life Over Death.” Mr. John Francis Bentley, Architect,

shows the excellent proportions obtained in all parts,
ground space being economized without any resultant
crowding. Note that the heating chambers are placed
on the south, which is the more exposed side.

The decoration of three of the chapels is practically
complete. The designs reveal a fine appreciation of the
values of line and color. Notice in the illustration the
really exquisite. mosaic work in St. Qregory's chapel,. the
simplicity of the altar, and the beautiful effects obtained
with the different colored marbles. The treatment of the
west end of the same chapel (illustrated) is most success-
ful; the lines of the white marble screen are simple 'and
the whole scheme is perfectly proportioned to permit a

and gates of great beauty. Artist and metal-worker have
rarely produced finer work than this.

The altar is a solid block of polished gray Cornish
granite, weighing fourteen tons; the baldachino surmount-
ing it is an exquisite piece of work, with his designs for
which the architect was especially satisfied. It is of
white marble, carved, panelled and richly inlaid with
lapis-lazuli and supported by eight monolith marble col-
umns of dark color and wonderful polish. With the
light from the southern windows streaming upon it, the
effect is extraordinary. Probably in no other building
in Europe have so many exquisite marbles been assembled.
or such care bestowed upon their selection. The grain and
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texture indicate the many different sources of their ori-
‘gin. In the Byzantine Church of Sancta Sofia at Con-
stantinople, Mr. Bentley had seen some marble columns
which fulfilled his exacting requirements, but all trace
of the quarry whence they came had been lost for cen-
turies. ~ Chance revealed a description of this quarry,
which was located and reopened, and produced many. of
the beautiful monoliths in the building, that compel ad-
miration by their high polish and delicate bloom-like col-
oring. During building operations all marble columns
were coated with wax to preserve the polish.

A stone flooring was provided in the plans and was
laid according to design in the northex. It was not,
however. completed in the nave. where a floor of hard-
wood, more suitable to the cold northern climate, was
laid, which ‘harmonizes well with the brick walls in their
present state. Eventually the wall surface of the whole
interior is to be faced with marble, painting and mosaic
First a dado of paneled marbles forty feet in height,
and above this, mosaic. Mr. Bentley's scheme for this
latter decoration provides for a history of the church.
A century will doubtless elapse before all this is com-
pleted. The cost of such work is heavy and the execution
slow, since competent workers in mosaic are few. Indeed,
Mr. Bridge, who had charge of the mosaic work, actually
organized a school of women art students for mosaic.
Much of this-wall decoration has been completed in the
sanctuary and it affords some measure of the ultimate
appearance cf the interior.

‘The Nave, New Catholic Cathedral at Westminster, London,
with its extraordinary effect of space and vastness. Sim-
plicity of treatment and excellent lighting are two of its
principal features. The plers and arches are gigantic, but
perfectly balanced. Note the effect of the light on the Balda-
chino from the dome of the Sanctuary. The Cross mars
somewhat by excessive size. Mr. John Francis Bentley,
Architect.

A critical analysis of this building would specify, as
its gravest fault, the style of the architecture; for Christ-
ian though it be, the Byzantine style. evolved in a land
of sunshine and strong lights and shadouws, is least effect-
ive in a dull, northern climate. Picture the exterior of
this cathedral, distant, in the shimmering heat of a south-

ern sky, and you have the natural atmosphere. This
knowledge increased the difficulties of the architect, who
has, nevertheless, created a beautiful monument. The
thoroughness of his work is apparent throughout, from
the cross at the top of the campanile to the well lighted
crypt chapel beneath the choir.

The Westminster Cathedral is the mast important

The Baldachino, New Catholic Cathedral at Westminster,
London. An exqulsite canopy of white marble, carved, pan-
elled and inlaid with lapis-lazull, and supported by eight
monolith marble columns. The Altar beneath is a solid
block of granite weighing fourteen tons. Every marble col-
umn in the buillding iIs a monolith, Mr, John Francis Bent-
ley, Architect. .

work of the Catholic Church in England since the Refor-
mat'on and, architecturally, the greatest ecclesiastical
production for centuries.

THE VALUE OF PICTURE POSTALS to an engineer
{and this may also apply to the architect) may not ap-
pear very marked at first thought, but in 2 paper before
the Municipal Engineers of the City of New York on
improvements of the appearance of municipalities, Mr.
Charles W. Leavitt, Jr., stated that many valuable hints
as to the design of structures from the aesthetic point
of view might be gained at a very small expense from
a study of the French, Italian and Austrian postals. He
advised all engineers engaged in the design of public
works to form a collection of these cards, on account of
their information regarding harmonious and pleasing de-
sign. While in Paris he obtained several thousand cards
showing views of the French streets, parks, lamp-posts.
bridges, buildings, drinking-fountains and other structures
which help to make or mar a city’s appearance, and these
cards have been of considerable assistance to him in his
practice in this country by furnishing suggestions for
the treatment of public works.—ENGINEERING RECORD.



REINFORCED CONCRETE IN BUILDING CONSTRUCTION.* .

—Early and quern Cements:.—.European and_American Systems.— -
A General Treatise on the Prm’clples and Methods of Construction as

Applied to Various Work.

HE OLD TIME-WORN ADAGE “There is noth-
ing new under the sun,” has never found a better
application than in the revival of concrete con-

struction. It is mow an old story with us as to the use
the Romans made of concrete in their aqueducts, bridges
and buildings. Of course, the modern use of concrete
differs from that of the Roman just as modern engineer-
ing science has outstepped the ancient. Hence, we must
expect to see numerous innovations in the application
of concrete, especially in its latest development as rein-
forced concrete, .

Violet-le-‘Due, in his dictionary of Architecture, gives
illustrations of the early application of concrete, not oniy
by the Romans, but also by latter civilizations, notably
in France, where he shows the use of concrete for window
lintels in a chateau at Carcassonne, built at the end of the
eleventh century. L : :

Plain concrete is nothing more than a kind of masonry.
Ordinarly rubble masonry composed of small stones and
concrete composed of large stones may come under the
class of either masonry or concrete. The concrete em-
ployed by the Romans in many cases, especially for build-
ings, was veneered, sometimes with brick, sometimes with
stone. Our modern Roman shaped brick owes its origin
to the Roman protolype, which was a long, thin brick like
our modern one, but with one side pointed so as to better
bond with the concrete backiny.

EARLY AND MODERN CEMENTS.

The important constituent, however, of both the rubble
and concrete, is the binding agent or cement. The Romans
used a natural cement, while in modern practice, we use
Portland Cement, and it was not until the manufacture
of cement in Belgium, France and Germany, in about
the year 1860, that reinforced concrete was attempted.

The use of lime as a binding agent for stone, brick
and other materials was known in very early times. How
long this preceded the use of natural cement, or when the
latter was introduced is unknown. It is known. however.,
that over 4,000 years ago the Egyptians made natural
cement having decided hydraulic properties, and over
2,000 years ago the Romans made a similar cement of ex-
-cellent quality, which they used for foundations, piers,
sewers, water pipes, etc. Prior to this an aqueduct was
built at Carthage over 70 miles long, and which at onz
point crossed a valley where patural cement arches over
100 feet high were used. Some of these are still standing.
a testimony to the high quality of cement manufactured
at that date.

. In Peru and Mexico, walls have been found so old that
the rock has been worn away, leaving the cement mortar
projecting from the joints. T'he time of their construc-
tion is only a matter of conjzcture.

The beginning of the modern practice of cement mak-
ing is ascribed to John Smeaton, the engineer who con-
structed the Eddystone Lighthouse in the English Chan-
nel. While looking for a mortar for that purpose, he dis-
covered, in 1756, that impure limestones containing a
certain amount of argillaceous matter possessed decided
hydraulic properties when calcined.

The discovery grew out of the necessity of securing
a strong mortar that would withstand the influence of sea
water and also the mechanical action of the violent storms
to which the lighthouse was exposed. The probl?m was
successfully solved by Smeaton, who, after testing the
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various limestones of England, established the principle
that a limestone that, when dissolved in hydrochloric acid,

yields a residue of from 15 to 25 per cent. of solids, will,
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when mixed with sand, harden under watef. This resi-
due, which is mostly silica and alumina, practically re-
presents the chemical constituents of the Roman pozzuo-
lana. :

As a result of Smeaton’s discovery, search was made
all over England for hydraulic limestones, and among
others found were liver-colored lumps or nodules of natu-
ral cement rock, discovered by Parker in. 1796, From
these the first natural cement known to commerce was
produced, and the name of Roman cement was given to
it, because its chemical composition was about the same as
that which had become famous among the Romans. - This
cement very much resembles the Rosendale and other
natural common cements found in the. United States.

" This discoverer of natural cement involved a very simple

process of manufacture, and is still adopted in the pro-
duction of many thousands of barrels of light-burned
hydraulic cement made in the United States to-day.

The firét Portland cement made in America was by th:
Ccplay Cement Company, at Coplay, Pennsylvania. David
O. Saylor, the president, conceived the idea of making
Portland cement from the argillaceous limestons from
which they were making natural cement. Early in the-
seventies, he produced a cement that showed a tensile
strength equal to the imported, hut which, after a time
disintegrated. Saylor's work was of the experimental and
practical order, and realizing the necessity for a study
of the chemical compesition of his materials, he employed
John W. Eckert, a graduate of Lehigh University, and' t»
him is due the credit of demounstrating the adaptibility of
this new kind of material to Portland cement manufacture,
This marked the beginning <f the Portland cement in-.
dustry. and from the hundred of acres ¢f this material
in the Lehigh Valley and New Jersey district, thousan:
of barrels of cement are heing made daily. Portland
cement is also made in other parts of the United States,
but of different materials, : -

INVENTION OF REINFORCED« CONCRETE.

With the growing favor of plain concrete in construc-
tion, and the knowledge of its constitutional infirmities,
it is but natural that the recent rapid development of con-.
crete reinforced with bars of metal distributed throughout -
the material should have been emp'oyed to overcome these
weaknesses. So successfully has this been attained, that
the introduction of reinforced concrete marks-a new epoch
in the history of building, the possibilitics of which seem
unlimited.

The invention of reinforced concrete is generally at-
tributed to J. Monier, a French gardener, who, in 1868,
constructed flower pots with concrete strengthened with a
metal network in order to reduce their thickness. This
modest beginning was the starting point of numerous
other applications.

At the Paris Exposition of 1855, however, there was
exhibited a hoat constructed on this system by Mr. Lam-
bot. In America the first example of this construction
was in the year of 1875, when W. E. Ward constructed

sPaper read at "Toronto ‘before first annual conven-
tion of Canadian Cement and Concrete Associatlon..
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a house of concrete in which the floors were reinforced
with bars; but it is to E. L. Ransome that we owe the use
of reinforced concrete on this continent.

PRINCIPLE OF CONSTRUCTION.

The principle of this construction as used for sup-
porting members in buildings, is based on the following
facts: - . -
Every simple beam, loaded either uniformly over its
length or concentrated at any point thereof, is in com-
pression at the top and in tension at the bottom. ”

By using steel rods of the proper area and at the pro-
per location to resist the tensile stresses, and arranging
the concrete so as to resist the compression, the beam will
be in equilibrium, as the resistance of concrete in com-
pression is so much greater than it is in tension, the latter
being of a low value, no deperndence is placed upon the
concrete to resist the tensile forces, sufficient area of steel
being introduced to resist thece strains. The force of
adhesion bhetween the concrete and the steel is, however,
sufficient to transmit the internal stresses across the sec-
tion of theé beam, so that the inndamental principle of the
theory of the beam is applicable to this system of construc-
tion the same as to a beam composed of a homogeneous
material.

EUROPEAN SYSTEMS.

- Of the European Systems, the Monier System was the
first to be used on a large scale. The slabs are reinforced
in hoth directions and support2d upon iron beams. The
Cottancin System was patented in 1889 in France; and
consists of wover wire.

The Hennebique System dates from 1879 and is used
for heams, slabs and columns. This system was not
brought out until 1892. Mr. Hennebique was one of the
first to introduce” the reinforced concrete beam, although
Coignet and Cottancin in France, Moller in Germany and
Ransome in America introduced this method at about the
same time.

The Moller System, brought out by Professor Moller
of the Polytechnic School of Brunswick in 1894, is used
for Aoors and bridges. In this system use is made of a
fish-bellied beam supporting a slab reinforced with rolled
beams. '

The Bonne System, introduced by M. Bonne of Paris
in 1893, is used in the manufacture cf pipes, special iron
sections are used made in form of a Latin Cross. Bridges
are also constructed on this system.

The Bordenave System, used in 1887, is confined tn
the construction of pipes, sewers, reservoirs. The Bous-
siron and Garric System is used for slabs and bheams in
buildings, etc. The.rods are located in the bottom of the
beam with V-shaped stirrup projecting upwards.

The Matrai System was invented by a Hungarian en-
gineer. This system uses steel beams with cables running
at right angles to the beams and in a diagonal direction.
.In the Locher System, the reinforced consists of layers
of flat bars some of which run the entire length of the
heam, while others stop off at various points along the
beam, being turned up at the ends forming stirrups. In
the De Valliere System the stirrups are twisted and have
an eye for the bars to pass through.

Francois Coignet was the first to point out the advant-
ages that would result from the combination of metal and
concrete, in 1861. His son communicated his theories to
the French Society of Civil Engirieers in 1894,

AMERICAN SYSTEMS.

In 1876 Mr. Thaddeus Hya‘t made many experimental
beams with iron introduced in a great variety of ways,
as straight ties with and without anchors and washers,
truss rods in various forms, flat pieces of iron set vertic-
aliy and laid flat and anchored at intervals along the en-
tire length. These experimental beams were tested and

~ reinforcement.
" principle to beams in 1877.

broken by David Kirkaldy of l.ondon. In the year 1877,
Mr. Hyatt published a work entitled, “An~account of
some experiments with Portland cement combined with
Iron as a Building Material,” which contains a descrip-
tion of these tests and dicussion of the results obtained.
This is the oldest American System, and was used princi-
pally for slabs. Flat bars on edge punched, with round
rods threaded through them, was the system employed for
Mr. Jackson afterwards applied this

The Ransome System was mnvented by Mr. Earnest L.
Ransome, who operated in San Francisco. His improve-
ment was patented in 1884, and consisted of square twiste

_ bars used in beams. He was the first in America to use

reinforced concrete on a large scale. At the present time

_numerous systems and bars are on the market but it is

not in the provence of this paper to go into details of
each one.

We see from the above that the early use of reinforced
concrete was for tanks, reservoirs, pipes, bridges and like
structures, and the application to buildings was gradual,
first being used in connection with rolled beams as a filling

,or slab. This was the manucr in which the Monier

System was first employed i France. As the use of the
material became more general, reinforced concrete beams,
as well as slabs, were used. Then reinforced concrele
columns were introduced, and finally whole buildings wer2
constructed of this material.

As the possibility of making an economical and
thoroughly fireproof structure in reinforced concrete be-
came evident, progressive manufacturers seized the op-
portunity to erect buildings of this material. In Europe
manufactories were erected in which the entire structural
members were of reinforced concrete, the walls being brick
paned or filled in between columns with brick spandrels
and windows. This construction is used to this day, and
makes a very economical method of building.

The next step to brick paning was to make the entire
exterior of concrete, omitting the brickwork entirely.
This is done by constructing th2 walls with columns under
the girders and filling in betwecn with a lighter construc-
tion of concrete, or making the entire wall one thickness,
in the same manner as is usual to build a brick wall. Of
course, numerous variations of these several main methods
of construction have been employed, and as the art pro-
gresses we find some interesting combinations of con-
struction which were not dreamed of in the early days.
We even have Edison, the wizard of Menlo Park, startling
the world with his twenty-four hours concrete house made
in cast iron moulds. )

METHODS OF CONSTRUCTION.

One of the common methods of using concrete is to
build the exterior and bearing walls of brick, and to make
the interior columns, girders, beams and slabs of rein-
forced concrete. Of late buildings constructed entirely
of reinforced concrete have become very common, but as
the manner of finishing the exterior concrete is in a rather
unsettled condition, some persons prefer to use brick walls,
simply using the concrete in lieu of what would ordinarily
be built in wood, or possibly steel and terra cotta. One
of the most satisfactory ways of using reinforced concrete
is to make a concrete cage similar to a steel cage and sur-
round the cage with brick or terra cotta.

Where brick walls are not cesired, reinforced concrete
wall columns, as mentioned above, make an ideal method
of construction, as there is in this system the least amount
of concrete poured as part of the monolith, thus reducing
the danger from errors showing in the finished work. The
paning or filling between columns can be done after the
forms are removed from the wall columns, and with a
different material if so desired; solid plaster partitions
or wire lath and channel iron studs can be used if desired.
This cheapens the construction of the walls a considerable
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amount, as the costly item of concrete walls is usually
the forms. In order to present a respectable appearance,
the forms must be accurately and neatly made, and this
feature usually adds to the cost.

Continuous walls of concrete are usually used where
an abundance of light is not desired and the openings are
few; in this case the thickness of the wall can be materi-
ally reduced from that usual in brick. The Philadelphia
Building Regulations permit reinforced concrete walls to
be made two-thirds the thickness of brick. Concrete blocks
used for piers make an excellent construction provided the
voids in the blocks are filled solid with cement grout and
steel rods and ties introduced.

BEAMS, GIRDERS AND REINFORCING BARS.

As reinforced concrete beams became more and more
popular, various attempts were made to introduce systems
of floor construction that would he different from those
in previous use. As most of the systems were patented,
it was necessary to deviate fro.n what had been done here-
tofore. This has led to a number of modifications in
building ficors, which, while appearing on the surface o
be radically different from each other, can be classed

under three main divisions, varying from each other in °

some fundamental.

The first group consists of loose bar systems in which
the reinforcing elements are separate bars or rods, wheth-
er plain or deformed.

The second group consists of built-up frames making
a number of bars into a unit and placing them in the
mould as such. :

The third group consists of moulding the beams and

“girders in advance on the ground, permitting them to
harden and then to erect them in much the same manner
as steel or wooden heams are erected. This last system
has not been very widely employed. The Edison Portland
Cement Co. has used this system in a building, built for
themselves. They call the system “Separately Moulded
Members.”

Tt is seen that the shape of the bar in the above classi-
fication does not influence the grouping of the system.
It is the writer’s belief that the use of the word “system”
has been abused by being applied to a form of bars instead
of to a method of applying bars for the purpose of rein-
forced concrete.

Each of the ahove classes or groups can he sub-divided
into variations from the general type; also, there are com-
binations of structural steel shapes with concrete which
could be classed in a separate group, but it was thought
hest not to confuse strictly reinforced concrete system
with any combination of the two.

The use of plain bars for reinforcing concrete seems
to have found favor in Europe to the exclusion.of almos:
any other type, principally on acocunt of the universal
rolling of round and square rods, which make them more
readily obtainable and in general answer the purpose.
Their use, in the writer’s opinion, should be restricted to
such work where the loads are quiescent, as there is dan-.
ger of the hond between the concrete and steel being
broken if the construction is subjected to shocks. In im-
portant members, hodk ends should be used on the bars
to assist in preventing slipping of the bars; also, when
plain bars are used, they should lap much further than if
deformed bars are used.

In the United States, practice seems to favor the usc
of deformed bars. There are a number of patented bars
on the market calculated to increase the bond between
the steel and the concrete. In figuring the area of these
bars, net sections should only be considered, as it is very
seldom that the projections add to the arca of the bars.
Cold twisted square bars are mich used and constitute
one of the best forms of bars. High carbon steel bars are
being made from original billets used for reinfoyced con-
crete, and if deformed make excellent reinforcing bars,

but on account of their brittleness should only be used in
sizes of one inch and under and where sharp bends occur,
they should be made hot.

The trussed or Kahn bars has the double feature of
being a deformed bar, as well as providing some stirrup
for the web reinforcement of the beam.

The use of expanded metal and a webbing or fabric
consisting of main wires and secondary wires at right
angles to the principal ones are, in effect, deformed bars,
the difference being that there are a number of them
assembled together. . .

In girder frames with the stirrups shrunk on or other-
wise rigidly attached to the main bars, the adhesion is
so much increased as to bring this type under the hea
of deformed bars.

The use of cables for reinforcing beams and girders
is not considered practical, although there is one system
on the market which advocated its use. The writer can-
not see any advantage gained in the use of cables for
heams and girders, and a decided disadvantage is ap-
parent, as the cable to he effective should be drawn up
tight, which is not practicable in beam and girder con-
struction. For slabs in connection with a webbing, cables
may be successfully used, but they will be of little value
unless drawn up tight. ’

STAIR CONSTRUCTION.

We have seen how reinforced concrete is applied to
walls and flcors. We will review briefly its use in con-

- nection with the various adjuncts of a building, such as

stairs, chimneys, footings, partitions, reservoirs, etc., also
the various methods adopted for waterproofing concrete.

The practice of making stairs of incombustible ma-
terials, even in non-fircproof huildings, is not new; the
use of cast iron strings, horses and risers with slate or
marble treads is very common. Hence, it is only natural
that in a fireproof concrete building the same precaution
should be taken, and as a matter of fact, we find a
ready application of reinforced concrete to stairs.

In huildings of the factory type, the stairs are usually
enclosed by a wall or fireproof partition and sometimes
the stairs are of the return type. having two runs hetween
stories with a half-pace or landing. If this is the case,
each run forms an element for treatment by itself, having
the header heams carricd on the enclosing walls, which
arc usually constructed at the same time the stairs are
built if the walls are 6f concrete. If the enclosing walls
are of brick (supported on the concrete floor and col-
umns), the stairs may be built first and the brick walls
around the stairs afterwards.

However, the building of the brick wall first, leaving
pockets for the ends of the heams and slabs where half-
paces and landings occur, is to be preferred, as then the
concrete can he made to flow into the pockets and grooves
left in the brickwork, thus solidly filling the entire space;
while if the walls are builf after the stairs are con-
structed, underpinning the ends of heams and slab is
necessary to secure a firm job. The usual method of
building the stairs of the type mentioned is to consider
one run or fight as an inclined slab having the step
cast thereon, resting at the top and bottom of the runs
on beams or headers. This involves only a simple cal-
culation to determine the thickness of the concrete under
the step and the size of the reinforcing steel.

Sometimes, by reason of there being a large well in
the stairs and consequently no means of supporting the
interior corner of the quarter-pace or landing, it is
necessary to run a string around the well of the stairs.
This string acts as a beam and is heavily reinforced.
Sometimes in double threaded stairs in which there are
two flights or runs over cach other to the story, in order
to save head room no header beam is used, but the stairs

. are carried on the side “walls having the main rein-

forcing steel running paralle] to each riser in the bottom
of the soffit.
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If no special finish is desired, the treads and risers are
finished with a 1 to 2 cement and sand top coat, the same
as for sidewalks. Dhe edge of the step and soffit of the
stairs are finished smooth with a cement coat brushed
on, unles the stairway is plastered. then the soffits and
edges are plastered with the rest of the work. If a rich
finish. is used, the rough concrete stairs can be covered
with marble treads and risers with an ornamental balus-
trade to match, as shown in the illustration.

CHIMNEYS.

Much discussion has been given in the technical press
to the construction of the reinforced concrete chimneys.
This has been brought about largely owing to the fact
that some of them have collapsed. My own experience
in this matter is that while reinforced concrete chimneys
can be, and are, constructed on perfectly safe lines,
there does not seem.to be the same necessity to use
concrete for this part of a building, since there are other
materials possibly better adapted for this purpose than
reinforced concrete. I refer to the hollow tile chimney.
However, if it is desired to use a reinforced concrete
chimney so that the exterior effect of the building as a
whole will not be destroyed by using two dissimilar
materials on one operation. a strictly safe and durable
chimney can be constructed of reinforced concrete.

In designing such a chimney, it should be borne in
mind that an inner shell or lining. built separate and

distinct from the outside or supporting shell, is necessary. ,

This need not extend the entire he'ght of the chimney:
furthermore, it should be coustructed so that any needed
repairs can be made to this inner shell without in any
way affecting the main outer shell.

We have had three chimneys constructed of rein-
forced concrete for buildings designed by our firm. two
of which have such a lin‘ng. whiie the third is without
any lining, although the owners intend to have one put in.

My reason for recommending an inner lining is not
that the concrete is injured by the heat such as is found
in an ordinary chimney, but to prevent any disintegra-
tion taking place inside the chimney due to injurious
gases discharged by the boilers. Should a chimney not
be lined and (hsmtegratlon take place, it might not be
noticed in time to repair the damage before a collapse
would occur. A \'er}' simple way of lining a concrete
chimney is by a 11-2 inch or 2 inch coat of asbestos
cement plaster. applied over wire lath. which is secured
to the inside of the outer shell by expansion bolts, this
wire lath being set ahbout 1 inch from the shell to make
an air space. If such a hnung is used and in course of
time becomes damaged the wire lath can be replastered
without removing any reinforcing metal: whereas. if a

" reinforced concrete -inner: shell 4 or 6 inches thick is
employed. then when repairs are necessary. this inner
shell must be. in whole or part. removed, and either
new concrete placed to take its 'place or plastering must
be resorted to. The former method is by far the cheaper
and is just as effective. Furthermore. if the wire lath
and plaster method is 1dopted the outer shell can be
erected perfectly plumb and in a straight line from top
to bottom, thus doing away with the dangerous offsét
which has been common in the type of chimney where
the inner core is of thick reinforced concrete and does
not run the full height.

With the monolithic method the concrete used in the
chimney must be made very dry so that the forms can
be shifted in a day and thus permit of their re-use in the
section above. This concrete is not as dense as a concrete
made avet, and consequently is more porous and not as
suitable for reinforced concrete,

PIER AND COLUMN FOOTINGS.

The most common use of reinforced concrete is for
large spread footmg under piers and columns, as well
as under continuous walls. The use of steel beams for

this purpose is much older than reinforced concrete, but
the cost of the beams made the use of this type of
footing expensive, since the concrete that enveloped the
steel beam grillage was not counted upon to take up any
stress, only being used as a protection to the steel beams.
However, in a reinforced concrete footing, the rods are
introduced to reinforce the concrete; that is, to take up
the tensile stresses, while the concrete resists the com-
pressive stresses. In the case of piers the rods may be
run at right angles parallel to the sides of the footing
or diagonally. Tn the case of continuous footing having
a uniform load per running foot, the main rods run
across the footing, secondary rods being run parallel to
the wall to bond the concrete together. If the load is
not continuous on the footing, then a second layer of
main reinforcing bars must be used in the top of the
footing. Stirrups are not usually necessary in footing.

-CONCRETE PILES.
There are three methods of constructing concrete

niles, namely, separately moulded piles; piles moulded
in a shell or pipe. which shell or pipe is withdrawn;

_ and piles moulded in a light metal shell or mould sunk

in -the ground and permltted to remain therein. For
foundations where water is encountered considerable
money and time is saved over pier construction and the
permanency of a concrete pile makes it more desirable
than a wooden pile.

Reinforced concrete partitions, if made monolithic,
can hest be constructed by building the forms of matched
boards run horizontally and securely fastened to suitable

- uprights; these forms are kept the proper distance apart

by separately moulded separator cement blocks about
4 inches square. of a length equal to the thickness of
the partition, having a 5-8 inch hole cast the length of the
block through the centre. These blocks act as spreaders
between the two sides of the forms, and should be spaced
about one block to every 9 square feet of wall, according
to the height of the partition, with 1-2 inch bolts passed
‘through the forms and blocks to hold the forms in posi-
tion. After the concrete has hardened and the forms are
removed. these bolt holes are filled up with cement mortar
flush with the face of the partition.

TANKS AND RESERVOIRS.

There seems to be no better use for concrete than for
tanks and reservoirs. There are three general methods
of watreproofing concrete: First, by adding some in-
gredient to make it waterproof. either in the form of a
dry powder or a liquid, or the use of powdered hydrate
of lime. .

‘Second, the concrete after being placed can be water-
proofed on the surface with either asphalt, pitch and
paper, hydrex or some similar material: this is usually
held in place by a second layer of concrete cr a brick
wall. .

Third. concrete can be made waterproof by so grading
the aggregates, sand and stone, so that the mixture be-
comes very dense thus preventing the percolation through
the material, this latter method is the least reliable, but
has been used with very good results in specia! cases.

RETAINING WALLS.

The use of reinforced concrete for retain‘ng walls has
become more general with the development of the ma-
terial, dnd can be used in place of heavy masonry wall
at a somewhat less cost. By providing a wide spread
"base and making use of the back material to add to
the weight of the nvall. a very economical wall can be
built of reinforced concrete, and a number of such walls
have been built. For a vault or cellar, walls to resist
earth pressure, a reinforced makes an admirable con-
struction.

- Concluded on page 55.



BONDS, MORTAR JOINTS, COLORS AND PATTERNS.—
Elements Which are Factors of Composition in Artistic Brick Wall
Surfaces.—The Opportunities Which They Afford the Designer for

Character and Individuality of Treatment.—Some Interesting Examples.

certain members of the architectural profession,
as to what should constitute the proper thickness
for mortar joints in brick work, in order to obtain the
most satisfactory and artistic results in exterior walls of
brick surfaces. Some are inclined to adhere rigidly to
3-16 to 3-8 inch gauge, allowing but a fraction over this.

ﬁ. DIVERSITY OF OPINION seems to exist among

as the extreme thickness; while others are, in theory if

not so much in practice, leaning towards the adoption of
a joint of a greater and more pronounced thickness, as
seing structurally cor-
rect and more effec- .
tive from an archi-
tectural viewpoint.

In discussing the
subject. recently, a
well known practi-
tioner said: “As to
what is the proper
thickness for mortar
joints in brick exter-
jor surfaces, must te
determined by the
architect. His suc-
cess depends, to a
large extent, on his
appreciation cf the
individual piece cf
work ‘in hand, the
character of bond
which is employed,
and the extent of the
wall area to be treat-
ed. A joint which
would be highly sat-
isfactory architectur-
ally, in one instance,
would be found utter-
Iy lacking in another.
Individuality in sur-
face work, as in the
design- and plan of a
building, rests solely
with the architect’s
power cf conception
and ability to create.
Mortar joints, bonds,
contrasts, and the
graduations of colors
are the elements of
composition, and these
are found to be ex-
tremely elastic in the
hands of the clever
designer.”

Kidder’s treatise on
Masons’ Work, speci-
fies the thickness for
mortar  joints, for
common brick at 3-16 . .
inch and not more than 3-18 of an inch. stipulating that
every joint and space in a wall, rot occupied by other ma-
terials, should be filled with mortar. Pressed !mck, b?mg
usually quite true and smooth, can be laid with 1-8 inch
joints, and they are often so specified. A 3-16 ',"Ch thick-
ness, however, is probably stronger. as it permits a more
thorough filling of the joint. It is impossible to complete-

Fig. 1.—Facade of C
work. The bricks,

smooth brown ground.

ConstrucTion, JuLy, 1909.

up with a gray raked morta; jolntt.
the bond being of a spec.al character.
tinged with brown, and white headers an

1ub Building, showling an interesting treatment In diaper

) 4 Inches in size
12 x 22 x threc-quarters of an inch In thickness,

The color tones are a soft warm gray

51

1y fill 1-8 or 3-16 inch joints with mortar, and numerous
small holes admit driving rain in streams and efflores-
cence and disintegration can in many cases be traced to
holes in the facing. ’ )
According to the same authority, very little first-class
work is now being done with fine joints. The general
tendency is more towards wall surfaces with character
and texture. The joints should be thick enough to bring
the facings to an even bed with the backings and .to allow
them to be bonded with the headers. They may be from
1-4 of an inch to an
inch in thickness. Fre-
quently the joiuts are
recessed from 1-8 to
3-8 of an inch, and
.sometimes the hori-
zontal joints are re-
cessed with the verti-
cal joints flush, o
‘vice versa. ’
A new style
brick work, introduc-
ing a somewhat radi-
cal departure from
the conventional
method  of laying
pressed  brick, was
conceived and evolved
_by a firm of Detroit,
Mich.. Architects, a
little over a year ago.
Since its inaugura-
tion, this style has
steadily grown in
favor, being adopted
by a number of other
architectural firms of
that city in the erec-
tion of huildings dur-
ing the past secason.
Its principal feature
is in the joints which
are -usually of black
mortar. These are
made three-eighths of
an inch deep and
raked out to a con-
siderable extent, thus

rather a unique ap-
pearance. The gen-
eral custom had been
to make the mortar
for pressed brick, at
the best, not more
than one-quarter of
an inch thick; and,
while there was some

and of a rough texture, are laid

d special moulded bricks, on a

doubt expressed by
the mason who first
undertook this necthod, as to the safety. of the
work, it was soon demonstrated that this treat-

ment resulted in walls possessing both beauty and
stability. This style is adapted to office buildings only
and not for residences and small structures.
back is that it necessitates a procedure of carrying out
the work, that is somewhat slower than the regular

leaving the wall with’

of

One draw-
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Flg. 2.~Brick residence in which the effect of the double stretcher Flemish bond and large horlzontal mortar joints can be seen. The
size of the bricks, which are of medium and dark shades, are 8% x 174 x 3V, inches, and the vertical Joints are narrower than those

which run horizontally, the latter being 13 inch in thickness,

worthy.

method. Not more than four or five courses of brick
can be laid at one time and the work must be done en-
tirely around the building before the next series of cour-
ses can be begun.

With diaper work or surface patterns there seems to
he unlimited possibilities for giving variety to plain wall
space. It affords an excellent opportunity for the de-
signer to display his originality in the treatment of brick
surfaces. Great care and thought, however, are essential
at all times. The exterior walls should not he so marked
as to make the patiern insistent and thus interfere with
other features of the huilding. Taste and discrimination
are important factors, and especially so where different
colors, tones, or shades are employed. One of the best
opportunities for the use of colors lies in the directicn
of pattern work for freize-courses and band courses. Sur-
face decorations, it must be understood, are by no means
confined only to varying shades or colors of the brick.
Sometimes an exquisite design results solely from the
adoption of some partjcular bond. and the use of colored
mortar. Again, a pattern owes the charm of its expres-
sion to the combination of colored brick and the nature
of the bend. Proportions and sizes of designs can be
materially changed by the use of headers, and very often
in the latter case, the bond, in order to show the pattern
work to advantage, is of a mixed character, and can,
therefore, be termed as being sui generis.

It is the latitude given the architect in this respect
that enables him to give a variety of expression to sur-
faces which would otherwise be decidedly plain. Much

excellent work of this character is common in the brick -

buildings in European countries, and with a growing ap-
preciation of the results to be obtained, the average arch-
itect on this continent is coming to regard the consider-

The pattern of belt course beneath the eaves Is particularly note-

Fig. 3.—Detall of window of house Hllustrated in Fig. 2, showing
the uniform manner in which the brick work flanks the window
on elther side.

ation of diaper work, bonds and mortar joints, as being
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quite_as much with the function of architecture, as is
the design and plan of a building itself.

An interesting example of diaper work is to be seen
in the club building illustrated herewith and designated
as Ifig. 1. The surface treatment shows a variety of pat-
terns which results in a very commendable exterior. The

Fig. 4.—Hote! building of attractive design, the facade of which
is built of red pressed brick with biue toned bricks for trim-
mings. These are lald up in the ordinary Flemish bond with
white raked-out mortar joints of an appropriate thickness.

bend is of a special character, and the bricks uf»ed are of
a rough texture, 12 by 2 1-2 by 4 inches.in dimensions,
and laid up with a gray raked, mortar joint, three-quar-
ters of an inch in thickness. The color tones are a soft,

warm gray tinged with brown, and white headers and-
special moulded bricks, on a smooth brown ground. Both
the treatment beneath the upper cornice and the band
course below the balcony are unique and effective, while
the entire facade suggests unlimited possibilities in work
of .this kind. T

In Fig. 2, an illustration of a residence of a some-
what unusual design, in that a portion of the house is

fig. 5.—Detail of doorway of boiler house, illustrating the run.
ning or plumb bond, a bond comman In a large number of
buildings throughout the country. The bricks used In the
structure are of varying shades, and the Joints are half an
inch thick, of gray color, cut rough and flush.

circular in plan, simple brick work is shown, with a de-
corated pattern or belt course extending around the build-
, ing beneath the eaves. Here the effect of large horizon-
tal mortar joints can readily be seen. The brick which
is of the Indian tapestry variety, rough in texture, and
of mixed medium and dark shades, is laid up in a double
stretcher Flemish bond. The size of the brick is 8 3-4
by 1 7-8 by 3 1-2 inches, and the vertical joints are nar-

Fig. 6.—A wall of 'tapestry” brick, 8 x 2)> x 334 Inches in sixze,
in Flemish bond and five-elghths of an Inch struck mortar
Joints of white. All stretchers are of dark blue, while the
headers are of medilum red, to overcome the non-actinic pro-
perties of red and blue. This effect 18 a reversal of what is
apparently the darker brick into the fighter, and vice versa.

rower than those which run horizontally, the latter being
{ 1-8 inch in thickness, or a trifle over half the thick-
ness of the brick itself. The mortar used is of a grey
color, rough in texture and cut flush at surface. A very
pleasing design is to be noted in the band course, in
which the panel borders and nearly all center figures con-
sist of mortar, the centres of some of the smaller panels
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being. of scagliola. Fig. .3 is a detail of window of the

jsame house, showing how the brick is laid in order to '

uniformly flank the window cn either side.

in the hotel building shown in Fig. 4. a very com-
mendably designed structure, the facade is built of red
pressed bricks with blue toned bricks for trimmings.
These are laid up in the ordinary Flemlsh bond, w:th

Fig. 7.—Another example of the double stretch Flemish bond,
only here the mortar joints are much thinner, being but one-
eighth of an Inch In-thickness and stightly raked-out. The
bricks used are 8 x 2/, x 33 inches in size, and of a rough
texture; the stretchers being of dark clear red, and the head-
ers of a brown blue color.

white raked-out mortar joints of an appropriate thick-
ness.

The running or plumb bond, is illustrated in Fig. 3,
showing detail of doorway of boiler house recently erect-
cd for a large educaticnal institution. This bond is quite
common and can be found in a large number of build-
ings throughout the country. In this partlcular job, how-
ever, the walls have been greatly improved in appearance.
by the adoption of brick cf slight varying shades. The
mortar joints are one-half an inch thick, of grey color,
cut rough and flush.

A rather unusual piece of brick work, particularly so
as regards the colors employed and the rough texture and
quality of the brick. itself, is shown in Fig. 6. This
character of brick is known as the “tapestry” kind. The
style of bond is Flemish; the bricks, which are 8 by 21-2

Fig. 8~—~Although the bond is identicat with that shown in the
preceding Illustration, in this case the joints, which are white
and cut rough and fiush, are 1'/¢ inches ln th ckness‘ while the
brick itself is 9 x 2 x 333 Inch in Here the
stretchers are gray and light brown, while the headers vary
from gray and light to dark brown.

by 3 3-4 inches in size, being laid up in white struck mor-
tar joints, 5-8 of an inch in thickness. All strechers are
of dark blue, while the headers are of a medium red, so

as to overcome the non-actinic properties of red and blue.
This effect is a reversal of what is apparently the darker
brick into the lighter and vice-versa.

Possibly of equal interest, is the brick work seen in
Fig. 7. As with Fig. 3, the double stretcher Flemish
bond is employed, only the mortar joints are much thin-
ner, being but 1-8 inch in thickness and slightly raked
out. The bricks nsed are 8 by 21-2 by 33-4 inches in
size, and of rough texture; the stretchers being of dark
clear red, and the headers of a brown-blue ccler.

Another example of dcuble-stretcher TFlemish bend
work is illustrated in Fig. 8, but in this case the mcrtar
joints which are white and cut rough-and flush, are one
and one-quarter inches in thickness; while the brick it-
self. is 9 by 2 by 3 3-4 inches in dimensions. Here the
stretchers are gray and light brown, while the headers
vary from gray and light to dark brown.

Fig. 9 shows a wall of bricks of an ordinary size, laid
up in a running bond, with the conventional 3-8 inch,
raked, white joints, The texture and color scheme are,
however, noteworthy, the effect being produced with
bricks of clear red, and reds with flushed edges.

" Of late years, we are coming to see considerable brick
used for interior work, the trend in this direction being
more particularly noticeable in some of the recent ecclesi-
astical edifices and public institutions. The average stu-
dent of architecture is well acquainted with the efforts of
the early Byzantines and how admirably they expressed
their ideas of interior work in brick, marble and mesaics.

Fig. 9.—A wall of brick of ordinary s.ze, laid up in a running
bond with the conventional 33 inch, raked, white joints. The
color scheme, however, is noteworthy, the effect being pro-
duced with bricks of clear red, and reds with finished edges.

How it was possible for the use of brick to decline in
this respect, can perhaps only be ascribed to one of the
periodic retrogressions which art has suffered. It is said
that everything moves in cycles, and it is quite probable
that we are about to witness a revival in the use of brick
for interior work, that will make the architecture of this age
notable for its achievement along this line. Fig. 10 shows
the interior of a modern church in which brick forms the
principal element of the decorative scheme. The side
walls and sprandrels of the arches are of a smooth buff
brick, laid up in a running bond with a 1-4 inch, white,
struck, mortar jcint. The cellmgs of the arches and up-
per portion of the walls consist of much larger sized
bricks, semi-glazed and varying in shades, arranged in

. sort of a herringbone fashion.

The limitation of the possibilities of brick work in
plain surfaces is by no means encompassed by the views
of bonds, mortar joints, and patterns shown in this art-
icle. They simply show a variety of effects which sug-
gest to what extent work of this character can be devel-
oped, and equally as good results can be obtained from
bricks of other textures, different bonds and mortar
joints, much depending on the nature and extent of the
surface to be treated. It is quite plain, however, that the
study of these elements is quite within the designer’s cur-
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Fig.10. Interior of modern church in which brick is ially

t of the decorative scheme.

of the arckes are of a smooth buff brick with quarter-inch struck joints of white mortar.

The side walls and spandrels
The cellings of the arches and upper

portion of walls consist of much larger sized bricks, semi-glazed and vary'ng in shades, arranged in a sort of herringbone fashion.

riculum, and his success greatly depends on the degree
to which he appreciates this fact. .

The photographs used to illustrate this article were
kindly loaned Construcrion by Mr. E. F. Dartnell, of
Montreal,

REINFORCED CONCRETE IN BUILDING
CONSTRUCTION.—Continued from Page 50. ..

We have seen how successfully reinforced concrete
has been used as a structural material; how in the en-
gineering world it has taken its place in the fore ranks
of the materials used for construction purposes. It
remains now for us to consider its adaptability as a ma-
terial susceptible of decorative treatment, as well as
artistic expression.

I will give you an idea of the fundamental basis gov-
erning the use of the material for decorative purposes
when applied to building construction. The architect’s
means of expression is by the use of the materials of
construction, which must be so moulded and shaped as
to give the appearance of solidity; that is, that the
building is a concrete reality, that it is solid and sub-
stantial in addition to being a thing of beauty. Hence
the various shapes that enter into the design must be such
as are suitable for the material out of which the part
is to be moulded or shaped; it is here that the ability of
the skilful designer is shown, since a shape or design
that is suitable for one material is very frequently un-
suitable for another. We all know that wrought iron
can be bent and tiisted into all manner of shapes and
have a delicacy impossible in a less ductile material, as
wood or stone; hence, a suitable design for a wrought
iron grille is unsuitable for wood or stone. Now con-
crete is a plastic material, and its composition can be
varied to obtain any desired result in the finished struc-
ture, hence, apart from the form it takes, the finish
should be expression of the material.

This brings us to the pith of the subject, and at once®
suggests how we should treat our exposed surfaces to

meet this principle of art. The customary plaster finish
on concrete, even if the natural result of the process of
moulding, is not a true finish, in so far as truth of ex-
pression in art is concerned, since the appcarance of a
smooth concrete wall is almost the same as a plastered
brick wall and gives no suggestion as to the ingredients
composing the body of the wall. Hence this character of
finish cannto be said as rightly belonging to concrete.

The finishes in which the method of moulding the
concrete is apparent, and also the on: which cxposes
the aggregates entering in:d> the composition of the con-
crete, should be the ones used when the true expressive
character of the material is desired.

Apart from the expression of the inherent quality of
a material, the effect which it is desired to obtain in any
material is paramount to’ the miaterial itself. So that if
the feeling of lightness or heaviness. is sought for in
a design, the texture of the wall surface should harmcnize
with this idea. Concrete, being an artificial material, is,
therefore, more susceptible to finer shadings of treatment
if the aggregate is changed than many natural materials,
and the cost is much less. '

This phase of the artistic development of concrete is,
I might say, still in its infancy, and much remains to be
done to develop a-real style in concrete. A very satis-
factory method of exposing the aggregates of the con-
crete is to tool the surface, after the concrete has hard-
ened, thus removing the thin film of neat cement and make
a coarse picked surface with the stone or-aggregate show-
ing. If the stone is selected for size and color, any effect
desired can be obtained. - :

AN ELECTRICAL PLANT to cost $5,000,000 is to be
constructed at Grand Falls on the St. John River in New
Brunswick, where there is a natural water fall of 135 feet.
The plant, the contract for which was recently awarded,
will develop an energy of 120,000 horse power, and .power
will be furnished to numerous towns in New Brunswick
and Maine. It is expected that this enterprise will result
in the establishing of many new manufactories, including
a large pulp and paper mill.



BUiLT-IN FURNITURE.—DeSigns, Descriptions and Methods of

Construction.—Suggestions of Artistic and Useful Appointments in

Interior Decorative Work. . . . . . .

UILT-IN FURNITURE forms
an integral part of the con-
sistently appointed small or

medium sized house, furniture de-
signed to become a very part of the
interior de:zorative scheme. We here-
with reproduce from the CRAFTSMAN
some creditable designs, with descrip-
tions, and, in somes cases, plans and
details, showing method of construc-
tion, that will be found interesting tv
designers of economically and ar-
tistically built and decorated moderate
priced dweilings.

Furniture of this type has a pe-
culiarly interesting and homelike
charm in the smaller residential struc-
tures, such as the craftsman houses
which appeared in the last (June)
number of Coxstruction under the
heading of “Selected Designs for
Bungalows and Cottages,” and it is
becoming more and more a require-
ment of the architect to consider
essentials of this character when de-
signing and planning domestic work.

KITCHEN CUPBOARD.

Figure I. is a design for a large
kitchen cupboard, and is meant to be
a part of the construction of the
house, as is evidenced by the case-
ment window and wall section that
appear between the two high cab-
inets. It is an easy matter, however,
to modify the constryction so that it
can be made as a separate piece, and
in that case the window would be
better replaced by two or three
shelves, which might be curtained
if desired. Also, the section of the
wall which shows in the centre, and
which is made of avide boards V.-

Figure 1.—Built-in kitchen cupboard.

jointed, might better be replaced by
a panel like those of the doors, or
“the whole space might be shelved.
The construction of the piece speaks
for itself. Tt is, of course, designed
on severely plain lines and is sup-
posed to be made of the same kind
of wood that is used for the other
woodwork of the room. If meant
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for a kitchen cupboard, it would af-
ford ample room for dishes, cooking
utensils and supplies. In a dining
room it would serve for china closet,
linen press and cabinet for silver
and glassware, and in the living
room it could be used to store away
almost anything that it might be de-
sirahle to put out of sight.

Copper door and drawer pulls and
escutcheons are suggested for this
design, as they harmonize with the
dark-colored wood intended to be
used; but for other woods wrought
iron might be more effective.

. SIDEBOARD’ AND CHINA

CLOSET.

The piece shown in Fig. 2 is
meant for the dining-room, and is a
combined sideboard and china closet.
The construction is much simpler

that that of the big kitchen cupboard
to occupy

and the piece is meant

Figure 2.—S'deboard and china claset.

about one-third of the space demand-
ed for the other. The chief differ-
ence in the making is found in the
doors of the cupboard, which have
small square panes of leaded glass
with broad muntins of wood. This
sideboard also is easily convertible
to other uses, as jt would be quite
as convenient in the kitchen as in

“the dinisg-room, and in a small kit~

chen would be better than the larger
piece. Also it might serve s a cab-
inet for a living-room; hut in that
case, the whole open space should
be shelved for Dbooks. In a house
with little closet room the drawers
might prove very convenient in a
piece of living-room furniture.

DESIGN FOR CABINET.

Fig. 3 is a design for a cabinet,
and is 's_imple. It is primarily de-
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' piece. and is

signed for the living-room. This
cupboard, of course, can be fitted for
a variety of uses, from the storing of
such things as books, magazines and
writing material, down to overshoes;
and in camp life such a convecnience
would often be greatly appreciated.
Yet like the former two this piece
would be equally at home in the din-

case and cupboard.

ing-room or kitchen, or wherever a
combination of shelf and closet room
happens to be required. Like the
others also, this was primarily in-
tended to be built into the wall, but
can be made as a separate piece, if
necessary. A slight touch of decora-~
tion is seen in the dovetails and ten-
ons at the ends, but the natural
beauty or crudity of the whole piece
depends entirely upon the workman-
§hip. Any one.of ‘these cabinets can
Just as well be made with an accur-
acy of workmanship, fineness of fin-
ish, and beauty of color that would
harmonize with the most carefully
planned surroundings; or it may be
ﬁnished S0 as to express the camp-
ing character of bungalow furnish-
ings—although, of course, there
would be no difference so far as the
construction goes. The whole differ-
ence would lie in the choice of wood
and the finish of minor details.

BOX COUCH.
Another bit of furniture that is

?qua!l)' useful is the box couch shown
in Fig 4. This is very strongly made

with mortise and tenon construction,

carefully pinned through with awood-
en pins so that racking apart is im-
possible.  The decorative effect is
entirely dependent upon those fea-
tures which give strength to the
very interesting, the
rails along the sides and ends being
so adjusted as to give the impression
of a long panel between. The ends
are raised considerably higher than
sides to allow a support for the pil-
lows. The whole lower part of the
couch, that is, the box proper, is
carefully lined with wood so that it
is proof against dust, moths, or
dampness. It would be an excellent
plan to make this lining of cedar,
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as that fragrant wood is in itself a
preservative, but, of course, this ex-
travagance would be advisable only
in case of a very finely finished

Figure 4.—Bcx couch.

couch, the lower part of which
might be used for storing furs, win-
ter garments and other things from
which it is necessary to keep the
moths. For a bungalow—and for
storing in daytime of the bedding
used upon the couch at night—a I'n-
ing of plain pine would be quite good
enough. The top of the couch is sup-
ported upon stout webbing stretched
firmly across the frame. Couch
springs are placed upon this webbing
and then comes the thickly padded
upholstered top. vhich does away
with the necessity for a mattress and
makes the couch entirely comfort-
able for use as a bed. The presence
of one or two such conches in a
bungalow er small cottage adds
greatly to the slesping accommoda-
tions, as well as cfiering a storage
place for bedding or extra clothing.
Like the other picces, this couch can
he made as plain or as sumptuous

Figure 5.—Bookcase. |

looking as seems desirable. It all
depends upon the wood selected, the
finish given and the material used
for the upholstering.

BOOKCASE.

In the bookcase shown in Fig. 5,
the arrangement of the open book-
shelves with relation to the cup-
boards above the drawers below
gives to the piece a marked individ-
uality which would make it an inter-
esting piece of furnjture in any
room. The deor and drawer pulls
and escutcheons are also definitely
flccorativc in character. and the plac-
ing of the square panels in the cup-
beard doors, as well as the use of
the small leaded panes of glass in
the deor of the upper central com-
partment, all combine to carry out

consistently the quaint effect that is
desired. This piece, and those that
follow, are close enough to the
craftsman idea to combine with them
very. well in a general scheme of
furnishing, and in many instances,
would add much to the decorative
effect of the room.

BOOKCASE AND SECRETARY.
The combination bookcase and sec-

retary shown in Fig. 7 carries out
the same idea; the open compart-
ments which serve as bookshelves
being placed with an eye to the dec-
orative effect of the whole. The
square central cupboard is divided

into a set of rather intricate pigeon-

1¥

Figure 6.—Detail of bookcase shown in
Figure 5.

holes for use as a sécretary, and the
long cupboards at the sides, as well
as those at the top, give additional
room for filing .away manuscripts.
In this picce there is a touch of ap-
plied ornament in the small geomet-
rical design, which is inlaid in black
wood in the upper part of each long
panel.

BOOKCASE AND DESK.

The model shown in Fig 9 is a
combination bookcase and desk.
More open shelf-room for books.
is provided in this piece, though
there is also ample provision for the
filing away of papers and manu-

scripts in the cupboards and drawers.
In this case the inlay takes the form
of one tiny square in the centre of
each of the small panels in the upper

Figure 7.—Combination bookcase and
secretary.

cuphboard doors, and of four squares
in each of the lower panels.

BOOKCASE. -
The piece shown in Fig 11 carries

more intentional ornamentation than
the others of the group. In addition
to the leaded panes at the top and
the inlaid design on the panels of the

O

Figure 8.~-Detail of combInation bookcase
and secretary shown In Figure 7.

three lower doors, the escutcheons
and hinges are definitely decorative
in character, and the corner posts de-
part from the usual severity of line
in being chamfered at the top and
bottomy, and in showing a beading,
which also appears below the doors.
If the plainer effect is preferred, all
these touches of decoration may, of
course, be omitted, as the use of
them is entirely a matter of personal
preference.

SIDEBOARD.

The sideboard shown in Fig. 13 is
of ample size, being cight feet in
length, and provided with good-sized
cupboards and seven drawers, large
and small, for silver and table linen.

binati bhook and

Figure 9.—C
desk. .

The back extends nine inches above
the top, and a rail is fastened across
it-in such a way as to afford support
for plates and platters which may be
stood on edge at the back. The
doors, which are strengthened inside
with chamfered cleats, are ornament-
ed on the outside -with long strap
hinges of wrought iron. These, with
the door and drawer. pulls also. of
wrought iron, form the only touch
of decoration.  Nevertheless, the
piecce may be made -exceedingly
beautiful by using carefully selected
oak or chestnut—or any other wood
that is rich in color and hard
enough for cabinet making purposes
—aund finishing the wood so that its
full quality of color and grain are
left revealed. While it may be given
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a surface tome to harmonize with
the color scheme of the room, this
tone should be carefully chosen with
reference to the innate color quality
of the wood. The best way to treat
almost any wood is to use a chemical
process to deepen and imellow the
natural tone and then, if dny further
modification of color is needed, give
it a very light surface tone of gray,
green or brown which will be hardly
perceptible, and yet will bring the
natural color of the wood into har-
mony with the color scheme demand-
ing one of these tones. With some

T +CONDIMANONasmmmees
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Figure 10.—Detail of combination book-
case and desk shown in Figure 9.

woods, wrought iron is by far the
most effective for hinges, pulls and
escutcheons: but for others, copper
is more in keeping, and still others
demand dull natural brass.
CUPBOARD.

The cupboard, Fig. 14, is a Kkit-
chen:piece, and is made large enough
to serve practically all the purposes
of a pantry. This is made through-
out of V-jointed boards, but in the
lower ‘doors the boards are used in
the form of panels. The upper cup-
board is shelved for the accommoda-
tion of kitchen dishes and supplies
and would better he made with glass
doors as shown in the model. There
are two large cuphoards below, each
supplied with one shelf for the stor-

. A

Figure 11.—Bookcase.

ing of the larger kitchen utensils
and more bulky provisions. Each of
these cupboards has two doors open-
ing from the centre to allow the
most convenient access to the shelves.
Above these cupboards are four
good-sized drawers and then a top
shelf that affords a working space
twenty inches wide. The upper cup-
board is sufficiently raised above this
shelf to allow it to extend to the

full width, and in this recess a small
shelf five inches wide is placed across
the hack to hold spice cans and such
small matters.

COUNTER-SHELF. .
The counte;‘-shelf, TFig. 15, is plac-
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Figure 12.—Detail of bookcase shown in.

Figure 11,

ed directly below the Eitchen window
and conveniently near the sink. It
is raised six inches from the floor
so that the space beneath may be
cleaned without difficulty, and has an
ample supply of drawers and cup-
boards below the broad work-shelf at
the top. The work-shelf overhangs
the lower part sufficiently to allow
plenty of room for anyone working
there, and is supported on brackets
so that it is quite strong. The shelf
is used in the place of a work-table,
and would be better if covered with
zinc, ‘both because the zinc is easier
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Figure 13.—Sideboard.

to keep clean than wood, and because

‘suchi a covering would make the shelf

much easier to build at home, as
there ‘would not be the necessity for
the wide boards and careful joining
that would be demanded if the wood
were left exposed.

FINISH OF WOODWORK.

As so much of the beauty of any
scheme of furnishing or interior deco-
ration depends upon the finish of the
woodwork, we herewith give for the
benefit of those who are interested or
engaged in carrying out work of this
kind, an exccllent process unsed for
mellowing and deepening the color
of such woods as pine, British Col-
umbia fir and cypress, but not oak
or chestnut.

This process is simple, as it is
merely the application of diluted sul-
phuric acid directly to the surface of
the wood. The commercial sulphuric
acid should be used rather than the
chemically pure, as the first is much
cheaper and is quite as good for this
purpose.  Generally speaking, the
acid should he reduced with water in
the proportions of cne part of acid to
two parts of water, but the amount
of dilution depends largely upon the
temperature of the weather. Condi-
tions are best for the work when the
thermometer registers 70 degrees or

Figure 14.—Klitchen cupboard.

more; if it is much above 70 degrees,
the sulphuric acid will stand con-
siderably more dilution than it will
take if the air is cooler. Of cours2,
the state of the weather must be
taken into consideration only when
the work is to he done on the exterior
of the house, as with interior work
it is possible to bring the temperature
to the required height by means of
artificial heat. Sunshine is not neces-
sary to produce the desired result, as

Figure 18.—Built-in counter shelf.

the process of darkening is not oxida-
tion, but corrosion. The final finish
for interior woodwork, should he one
or two coats of wax.
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A GRAVITY INCLINE at a German quarry generates
power for reinforcing the quarry engine. A dynamo
geared to the drum shaft is connected electrically to a
motor on the engine shaft. The cars are started by
running the dymamo as a motor, the change back being
automatic when the dynamo voltage rises.

*x ¥ %X

ALTHOUGH THE USE OF SCAGLIOLA has been
general on this continent only a few years, it is by no
means a new invention. On the contrary, it is an old
Italian process, revived in the early part of the sixteenth
century by Guido Sassi. It was largely used by the Flor-
eatines in some of their most elaborate works, and was
introduced into Great Britain by Wyatt about 1750. Pro-
perly used it is an excellent material. But it should
never be employed to replace marble in monumental build-
ings, where strength, durability and richnessare called f?r.
Above all, it should never be used in juxtaposition with
and in imitation of genuine marble.
* k%

THE WINNIPEG BUILDERS’ EXCHANGE is now
comfortably settled in its new home in the recently com-
pleted Ideal Block at the corner of Portage avenue and
Hargrave street, where two modernly equipped flats have
been leased. The new quarters are far more commod-
ibus and conveniently arranged that the old p]atfe on
MecDermot street, and the accommodations are sufficiently
ample to meet the growing requirements of the exchange
for some time to come. In addition to a large.Exchauge
room, 53 x 20 feet, with three adjoining estimating rooms,
there is a board room, secretary’s room with private
office, and twenty-one large and small offices appropriate-
ly furnished. As all the space is well occupied, and as
the membership is steadily increasing, the Exchange now>
adays is a veritable hub of activity.

POSSIBLY THE OLDEST ROOFING TILE in exist-
ence has recently been brought to prominence in Alsace.
The roofing tile has been used on the chapel in connection
with the Castle Lichtenberg. The tile bears the inscrip-
ton of the year 1682, and is remarkable for its size. Its
length is 16 inches and the width is 6} inches, and the
tile weighs 4 pounds. The tile is burnt well and still of
good color. ‘The maker of the tiles has scratched in the

< tile clay a picture of the okl castle with the towers.

* ok %

17 1S A WELL-KNOWN FACT that blue prints are apt
to fade when exposed to sunlight or even to an ordinary
strong light, and the result, during a long contract when
plans are constantly in use, is unsatisfactory. According
to the AMERICAN MACHINISY, a remedy is to be found by
exposing the prints uatil badly burned, and then wash-
ing in clear water until all the emilsion is removed. While
they are still wet, the prints should be laid, with the blue
side up, on a smooth surface, and covered cvenly with
peroxide of hydrogen by means of a paint brush. The
background ‘will thus be brought out very blue, and the
lines perfectly white, and the prints will remain practi-
cally permanent even in bright sunshine.
* Xk x

A NEW BRICK with an outline of glass and centre of
concrete has heen invented by Mr. C. B. Lawton, of Pitts-
burg (Penn.). Any color of which glass is capable can
be utilized. The surface is imperishable except by vio-
lence. A wall built in this manner, it is sad, becomes
like one solid sheet of glass and concrete, and will pre-
vent the opening of a joint because of settling as is the
case in ordinary brick or stone construction. It is further .
contended that a glass brick wall is proof against the
passmg of water. At the works of the company (in
which the inventor is intcrested), is a large experimental
tank which holds 1,000 barrels. of water. When com-
pleted the tank was found to be proof against the passing
of water, and it is now used for water supply and for fire
purposes. These bricks can also be readily laid up with a
butted joint without concrete filling, thus leaving a dead
air chamber. This, it is climed, fills a large demand
where dampness is to be figured with or sweating walls

" are to be avoided. An additional claim is that partitions

built of this brick need no centre support as the combin-
ation of glass brick with concrete filling makes a truss
capable of holding its own aveight and tenfold more, if
necessary. .

* Kk x

ARCHITECTURE IN PARTICULAR round support and
patronage at Constantinople vven in those ages when the
plastic arts had sunken into a state of barbarism and al-
most entirely disappeared. We read in the histories of
the Byzantine emperors of the seveuth, eighth and ninth
centuries accounts of buildings of astonishing magnitude,
splendor and heauty, says an English writer.  These
qualities especially distinguished the palace of Justiniai
1I. among the numerous edifices erected by him; the walls
of it were overlaid with gilded bronze and with marble
slabs, and the entire floor was of marble. He, however,
was surpassed by one of his successors, Theophilus. This
emperor built the celebrated Bucoleon, in which stood a
bronze lion scizing a cow; the summer palace Bruos, the
palace named the Pearl, and Pentapurgion, the Karian
palace and the Triconchus, To the last building ad-
joined the colonade of the Sigma, and an acoustic struc-
ture was contiguous to the latter. At the Triconchus
and Sigma Theophilus constructed a fountain, the basin
of which was set in silver. Below it was an eminence on
which seats could be placed for his courtiers, and to
which there led up a flight of steps of white marble from
Proconnesus. The fountain was supported by two slen-
der columns, on which stood two bronze lions from whose
mouths water flowed, for the purpose of diffusing coolness
over the open ground in front of the Sigma.
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THE MAMMOTH NEW BRIDGE of the C.P.R. at
Lethbridge, previously described in these columns, will,
in all probability, be opened to traffic the early part of Au-
gust. The last of the steel towers of the structure has
just been completed and all that now remains to be done
is the putting on of the deck. This bridge will rank
among the world’s great structures of its kind, and it is
a glowing tribute to Canadian engineering skill and en-
terprise. Its construction involved the labor of a small
army of men for a period of two and a half years, and
the cost of its erection was $1,500,000.

* kX

FIREPROOF CONSTRUCTION is coming to be more
widely adopted in the United States with each succeeding
year. There is a growing conviction among builders that
it is not only the safést and sanest, but the cheapest in
the long run. Building records of the country show that
the total of new construction done in the 51 leading cities

during 1908 amounted to $546,467,390. The building re-

cord in the same cities for the past month of March was
nearly $64,000,000, just about twice what it was for
March, 1908. A goodly proportion of this later .work was
built or is being built fireproof. Considerable reinforced
concrete work is being done. although the largest per-
centage of fireproofing executed is-of standard steel and
hollow fireproofing tile blocks.

x ¥k 0k

AN EARTHQUAKE-PROOF BUILDING, says BRICK
AND PotTERY, of London, (Eng.), has been worked out in
design by Professor Boermel, a well-known engineer and
scientist. The essential feature of the building is a mas-
sive foundation. consisting of a massive bow! upon which
is.placed a rocking foundation, the radius of whose curved
bottom surface is somewhat less than that of the howl.
At its centre is a half-spherical pivot. fitting into a cup
bearipg at the centre of the foundation. Upon the rock-
ing foundation is built the house or other desired con-
struction. To prevent the movable portion from canting
too freely. and to bring it back to the vertical position
after the earthquake shock has passed, it is supported at
eight points, near its periphery, by a series of spring buff-
er, which are bedded in the lower howl-shaped foundation.
The shock of an earthquike is transmitted to the building
through the yielding springs, and its interior steel-frame
structure is relied upon to take care of any remaining
stresses that pass. through the springs to the building
itself.
* k%

THE MASSIVE CONCRETE BRIDGE at Peoria,
Illinois, has failed and many theories are advanced as
the cause. Investigation, however, has shown happily
that the failure was not due to the concrete structure
itself but to a bad foundation. The two piers
beyond the draw span toppled suddenly and naise-
lessly from their foundations and, carrying three
arches of steel and concrete with them, slid into
the waters of the Illinois River and sank almost entirely
from sight. The pier beyond the draw was the first to
give way, sinking towards the draw span. The sinking
of this pier dragged the next one with its connecting
arch with it. and this in turn dragged the second and
third arches down to the water twenty feet below. The
plans and specifications set forth that the piers which
sank were to have heen built on piling sunk six feet be-
low the bed of the river, there being 110 piling under
cach one of .the piers which gave way. These piers had
been built on the piling without any regard as to wheth-
er rock bottom had been touched or not. Consequently.
the weight of hundreds of tons had slowly but surely
crushed down its frail support. JInvestigations have
proven that the concrete structure itself was perfect and
merely the fact that no care was taken to place the bridge
on a rock foundation caused the destruction of this struc-
ture, valued at $100,000.

THE NEW TYPE OF CONCRETE RAILWAY TIE,
of which the Italian Government recently ordered 300,000,
is proving so satisfactory that a contract for a similar lot
has just been awarded. The cost of the ties is $1.48 each,
and it is understood that before long they will be uni-
versally employed on all lines throughout that country.
* K ok

IT IS GENERALLY AGREED that the oldest house in
the United States standsin St. Augustine, Fla,, on a tiny,,
narrow thoroughfare near the center of the old city. This
house- was built in 1564 by the monks of the Order of St.
Francis. It is a solid structure, built of coquina, a com-
bination of seashells and mortar that is quite indestruct-
ible. In the early days of the Spanish settfements this
substance was quite plentiful in the vicinity of St. Au-
gustine, the walls of the old city gate as well as that of

Fort Marion being built of it.

* X *

CONSIDERABLE NEW HW/ORK in railway construc-

tion will in all probability be shortly undertaken in the

Canadian West. At the present time, in and about Win-
nipeg great interest is manifest regarding the proposesd
new line of the “Soo™” railroad, which is to run from Thief
River Falls to Duluth, thereby opening a direct line from
Winnipeg to Duluth and Chicago. This is evidently a
line projected to meet the plans of the Great Northern
Railway Company. whidh is about to build a line from the
international boundary into Winnipeg. Two survey par-
ties have begun work, and the actual construction will
follow. Tt is predicted the direct line between Winnipeg
and Chicago will be in operation over the tracks of the
Canadian Pacific Railroad by the fall of 1910. There is
also considerable speculation over the probability of the
“So00” building a line to Fort William, connecting at that
point with the Canadian Pacific, while it is the well-known
intention of the Canadian Northern Railroad to build into
Duluth from Fort William. These new lines indicate the
activity in railroad circles of Western Canada, and their
operation will mean much in the development of Winnipeg
and the Prairie Provinces.
x % x

TORONTO'S LACK OF APPRECIATION of the aims
and ‘objects of the Canadian Cement and Concrete As-
sociation in treating their first annual show, held in the
Queen City last March. as a purely commercial undertak-
ing. has been the object of some very severe criticism,
especially by our contemporaries in the United States,
who fail to understand such unpatroitic as well as par-
simonious treatment of an infant industrial organiza-
tion, .

ConcreTE cf Detroit, in its July number, says: “Two
things ‘have been done recently by the official hoard of
the Canadian Cement and Concrete Association that will
niean a hetterment of conditions across the border. The
first and less impertant move was the decision to bring
hefore the city officials of Toronto the benefits to be de-
rived from an annual cement show. The city charged
the association $1,150 last March for a week’s rental on
a cold. damp. over-ventilated market building in which
the exhibition of concrete machinery and supplies was
held. A committee from the Association will wait upon
the Toronto Board of Control with a petition asking for
a rebate of this charge.

“The Association lost money on its convention and
show. as was anticipated. The city officials and the
newspapers of Toronto seemed to look upon the exhibi-
tion as a purely commercial proposition. They refused
to believe that it had any educaticnal features and no
helping hand was offered to the promcters cf the pro-
ject. Tt is to be hcped that the Association's cemmittee
will succeed in its mission and convince the beard that
the organization is working only for the improvement
of the building trade in Canada and the education cf
the builders and the general public in the uses of Port-
land cement.”



Front view of new model for Mr. Edison’s $1,200 concrete, fire-proof workingman’'s house, the practicability of which the Inventor
claims he is about to demonstrate. .

THE EDISON $1200 MONOLITHIC HOUSE.—New Model of
One-piece Poured Concrete Dwelling Designed for the Economic and Sani-
tary Housing of the Working Class.—Adjustable Moulds Provide for
Variety in Design.—Practicability of Invention Shortly to be Tested.

Under the heading *““The Edison Concrete House,” we published
in “Construction,’”” (May, 1908), an iflustrated description of the
method proposed by Mr. Edison for the erection of a $1,200
cement house for the working man. With this, we gave a criti-
c:ism by Mr. E. S. Larned, C.E., of Boston, Mass., of Mr, Edi-
son’s model with his proposed thods of truction. Both
architects and engineers did not believe that ‘“‘the Wizard’s™
scheme was practicable; first, b it would tend to eliminate
ind!viduality in design, and, dly, b it was not be-
lieved possible to pour concrete into a great set of molds, such
as would be required to cast a complete structure in one solid
monolithic mass. Mr. Edison determined to overcome these ob-
jections, and has just completed another model, in which Mr.
Edison believes he has overcome the criticisms of his first
attempt. The following is an abstract from an article which
appeared in a recent issue of the “Cement World,” and will
prove of exceptional interest not only to architects and eng:n-
eers, but to all who are concerned with the problem of providing
sanitary, fireproof and vermin proof dwellings for our laboring
classes, at a low cost.—Editor's note.

RCHITECTS AND ENGINEERS and in fact ail
technical men who have a knowledge of the pro-
perties of concrete greeted the first announce-

ment of the Edison poured house two years ago with in-
credulity and smiles. The most frequent objection, or
criticism, offered was the apparent impracticability of pour-
ing concrete into an intricate set of molds and securing
a surface throughout that would be free from imper-
fections. “It will clog,” “It will not flow,” were expres-
sions heard on all sides. Then objections were offered
on artistic grounds. “Imagine a city of houses, every
ene of which was like all the others. It is preposterous,™
was said. Mr. Edison has answered all these objections
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to the full satisfaction of the most critical. Here are the
important facts about the poured house which will be
spoken of more in detail further on. He has produced a
mixture of a consistency almost like water which holds
the stone or aggregates in suspension, allows the mixture
to flow freely to all parts of the molds and secures a uni-
form distribution of the aggregates throughout the mass.
The molds are adapted to variations of arrangement, thus
making it possible to change the style cf houses with the
same set of molds. With five or six sets of molds, there-
fore, a wide variety of style is possible.

Yet Mr. Edison makes no boast of his accomplishment.
The first house itself, which will be cast in a few weeks,
will be sufficient answer to all critics. And while hitches
may occur and unforseen difficulties may arise it must be
the conviction of any man who views the specimens of
poured work in the lahoratory—specimens in which the
aggregate was held in suspension while being poured—
that the poured house is a fact and not a dream.

For be it known that with this problem solved and
with the further fact that the design for every one of the
parts of the intricate mold has been completed and now
awaits only the pattern maker and the foundry there
seems no doubt of its success.

The model fer Mr. Edison’s $1.200 hcuse. as is illus-
trated herewith, is about 4 ft.-high and everything, even
to the interior partitions were included, is on the cast.
The window glass was not overlooked, and the little house
is lighted by miniature electric lamps.
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It has been mentioned casually that Mr. Edison has
had this matter on his mind for eight years. His first
idea was a two-family house, the designs for which were
furnished by a New York architect. Considerable work
was done on this design, which is the one familiar to all
newspaper and magazine readers.

The work progressed so far that some of the patterns
for the molds were made. But Mr. Edison came to the
conclusion nearly a year ago that the design was not
practicable and offered many serious obstacles. But more
important than this consideration was the fact brought
forcibly to his mind that the one-family house is the
structure demanded. He brought into his organization
George E. Small, a young engincer from Philadelphia, a
man expert in detail work, and Henry J. Harms, an en-
gineer who has seen service all over the world, particu-
larly with the Dutch government in India. These men
désigned the house shown on these pages and were in-

Each room has large windows, so that there is an
abundance of light and fresh air, The cellar, 7 feet 6
inches high, extends under the whole house and will con-
tain the boiler, wash tubs and coal bunker. The main
room, as well as the outside of the house, will be richly
decorated.

The decorations will be cast with the house and will,
therefore, be a part of the structure and not stuck on, as
is done at the present time.

It is an important fact about this house that it will
be entirely of reinforced concrete, including the roof,
floors, bath and laundry tubs. The doors and window
frames will be the only parts of wood or metal, so it will
be practically fireproof. The mixture composing it is both
water-proof and verminproof. The inside walls, stairs
and partitions will be concrete also, and no plaster will be
used. The surface left by the molds will be perfectly
smooth and can be painted or tinted if desired.

e ard N

View of model, showing how Mr. Edison’s house will appear from the side and rear. The design, it must be admitted, is eminently
superfor in every respect to Mr, Edison’s original model. .

structed after its acceptance by Mr. Edison to proceed
with the designs for the patterns and make all necessary
experiments. |

A house like this built of stone, both Mr. Edison and
his engineers say, would cost several thousand dollars.
But if the operator of the molds for the Edison house
buys his materials in large quantities it can be built for
$1.200. Now this house is designed for one family with
a floor plan 25 by 30 feet. It is intended to be built o
lots 40 by 60 feet, giving lawn and small garden room.

I'he front porch extends 8 feet and the back porch
3 fect.

On the first floor is a large front room 14 by 23 by
91 feet high, intended as a living room, and a kitchen in
the back 14 by 20 by 93 feet high. In the corner of the
front room is a wide staircase leading to the second floor.
This contains two large bhedrooms, a wide hall and a
roomy bathroom (7 feet 6 inches by 7 feet 6 inches by 8
feet 2 inches high). The third floor has two large rooms.

All the decorations and ornaments will be cast with
the house and in every case will be a part of the wall
which it adorns; in fact, the entire house will be in onc
picce, as if hewn or carved out of a solid picce of stone.
The cost of the house, $1.200, Mr. Edison says. includes
heating and plumbing and a structure ready for occup-
ancy. He lays special emphasis on the fact that this price
is based on the building of houses in large numbers where
materials can be purchased in large quantities and where
the gravel excavated on the site can be used in the mix-

“ture.

As has been indicated, cast iron molds will be used, set
up on a concrete foundation or footing. Some time be-
fore the molds are set up this feoting and the basement
floor will be placed in order that they may be thoroughly
set before the molds are erected. The molds will be
placed on this footing, and the cast house will include
the basement walls. Regulation reinforcing rods can be
used in the molds. The stack for the bathrocom and all
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gas pipes will be placed at the time the molds are set up.
Mr. Edison allows four days for the erection of the molds.
For this house several .hundred pieces will be required.
Each will be fitted to be assembled with the others and
locked readily. The time necessary for the pouring of
the liquid he says will be only six hours. Four days after
the pouring the dismantling can be done. Six more days
are allowed for the hardening of the concrete. The in-
ventor thus makes fourteen days as the time necessary
for the completion of a house. This time may be reduced
under favorable conditions. '

t is estimated that with six sets of molds 144 houses
~an be built in a year. As the same forms are used in-
definitely the cost is reduced to a minimum. Concrete
residences at the present time and under the conditions
that require the use of
wood for forms are pro-
hibitive cn account of
the expense for lumber.

As to the method of
pouring there has been
much speculation outside
of all consideration of
the wixture itself. Ex-
tra largey size mixers
will be used. The cen-
crete after being mixed,
will be dumped into large
tanks from which it wiil
he cenveyed to a distri-
buting tank on the rocf
or top of the forms. A
large number of open
troughs or pipes will
lcad the mixture to var-
ious openings in the
reots, whence it will low
down and fill all parts of
the molds to the foctings
in the basement till it
overflows at the tip of
the roof. The actual
pouring  will  require
abeut  six  hours, and
while the pouring is go-
ing on the mixture will
be agitated to prevent
the congesticn  of the
materials. This will be
further accomplished by
the additicn of a certain
colloid, or clay, to the
mixture.

The fact has been ab-
solutely demonstrated by
experiment, as proved by
specitmmens in the labor-
atary and by actual and
exhaustive tests, that a
mixture is produced that
has all the characteris-
tics of a liquid, flows .
readily and fills 21l interstices and openings, and that durtng
this How the heavier aggregates can be held in suspension
so that they are  distributed evenly throughout the mass.
This hardly seems credible, but the details of the ornamei-
tal work shown from the laboratory appearsto substantiate
this fact. Each piece was poured from this liquid that
was almost as fluid as’water, yet it is a true concrete and
stands all the compressive aud tensile strength tests. Any
good Portland cement can be used in the mixture.

The most convincing fact in support of Mr. Edison’s
claim that the mixture he has evolved will be satisfactery
in the pouring process is the result of a test at the labor-

. atory.

RSN

Ornament for
large panel.

Oornament for
columns.

Detalls of decorative scheme for the Edison Concrete House.

In this test the face of the form was removed so that
the surface of the material was exposed. The upright
section to which the funnel was attached was 7 feet high.
The lower section was 24 feet long, jointed to another
section 16 feet long by a perpendicular part 3 feet high.
The tail end of the form was another perpendicular sec-
tion 3 feet high. The forms were made of ordinary
dressed Jumber, 1-inch stuff, and securely nailed. The
inside dimensions were 4 by 4 inches. The liquid used in
this test contained crushed granite of the size that would
pass a half-inch mesh sieve. It was poured in a funnel,
the pouring continuing till the mixture ran over at the other
end, which is nearly on a level with the funnel. In its
progress the liquid containing the stone made a turn at
the bottom, passed along 24 feet to the upward turn, flow-

ed up, stone and all, 3
feet to the section par-
allel with the bottom
one, back 16 feet and up
3 feet. The stone re-
‘mained uniform-in the
mixture throughout, and
was as evenly distributed
at the far end of the
form as at the funnel.
The surface is even and
smooth, but is much im-
_proved by the use of cast
iron forms, for hy the
use of these the grain
of the wood forms is
avoided. o

Messrs, | Small” and
Harms have all the re-
maining parts “of the
molds ready for the pat-
tern maker, and as soon
as the patterns are com-
pleted the work of cast-
ing the molds will he
done,  After that the
first cxperimental house
will be poéured in sec-
tions to learn certain
points and discover pos-
sible defects if any may
exist, It is expected
now that the first pour-
ing will be made this
" summer, possibly the end
of August. If this is
successful, as it now ap-
pears sure of heing, a
larger pouring will be
made of the cellar and
the first floor and a third
pouring will include the
complete house.

It is not to be pre-
sumed that Mr. Edison
and his engincers have
had no difficulties. Difi-
culty is a factor that lurks all about t!!e !E(Ii§on labor-
atory, just as it does about any other institution where
original things are being accomplished.  But so many
seemingly impossible things have been done that the
inventor and his lieutenants feel reasonably certain that
they have reached the goal of success with this house.
Th(;_mixture has been secured. The forms are a-cer-
tainty. Now for the house. Oné of the last difficulties
encountered, Mr. Harms said, was the problem of re-
moving the interior molds after the pouring, particularly
those of the basemcut. This problem has been sPIve(l
satisfactorily and the system of taking away the inner
molds no longer presents any trouble..

Detall of
. panel decoration.
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One of the principal objections made to the Edison
house was on artistic grounds. When announcement was
made of the poured house the architects instantly offered
the objection that every house would be alike, that a
whole town might be built with one set of molds and
would present an appearance of mcnotony. We are able
to assure all who object to the cast house that a number
of variations of style are possible and provided for in any
set of molds. There may be variaticns in the porch, or
a 1-story bungalow may ke cast with the molds. Then if
six sets of molds are made use of the field of variety will
be greatly widened. .

A complete set of molds will cost approximately $23,-
000, while the necessary plant will cost $135.000 more.
Successful operation will require six sets of molds to keep
men and machinery constantly employed. So it will he
seen that a large capital will be required. and on that ac-
count building operations with the Edison molds will be

Detail of the two exterior ornamertal bands, Edison concrete
house.

carried on only by responsible men. The inventor him-
self will not be commercially interested in the molds.
\With the problems involving the industrial world that
surround the adoption of the forms and the building of
any very great number of houses after his method neither
AMr. Edison nor the men engaged in the cement industry
have any concern. He aims to accomplish the building
of good homes for the workingman at a price within his
reach, and the change in economic conditions that may
come must be met when the time arrives.

The architect will always have clients and the skilled
mechanic will always be in demand, for individual taste
must continue to find expression. But the tenement house
dweller for whom this house is intended cannot build
under present conditions, much less consult an architect.

The Edison house will reduce fiving expenses enabling
any man to own a home without paying twice its cost.
Fire insurance and repair expenses will be eliminated al-
together.

Such is the Edison house as it was explained by the
inventor himself and his engineers for your instruction
and profit.

There's a ery from millions of mothers and children
who group about in the human bee-hive tenements of the
great citles, craving a breath of air.a glimpse of blue sky,
a few blades of grass. Swallowed up and submerged as
they are in the dark back rooms, this house Genius of
Invention is to be their salvation.

An Omnicient Architect.

Of the various vocations thut absorb the humand mina,
The architect's profession is the most peculiar kind.

An office and a shingle are essential things, no doubt,
But. several other factors help to round the practice ous.

Mechanical ability a set of plans to make,

Artistic sense to work them up so they ave sure to take.
Preliminary estimates at maximum prepared,

That will foot up so little that the clients won’t get secared.

Some knowledge of surveying. that he may lay out the land,

The lines and grades electing where the edifice shall stand.

In “ancient hights” and *real estate” he must be quite at ense,

Not to mention landucape gardening, sidewalks, sewers, shrubs
and trees.

Then he must cope wilh coping and everything discussed,
And know much more of fencing than how any arch will thrust,
Clarivoyant he must be, to know before the work's begun,
Exactly how the thing complete will look when it is done.

Aufait in all materfals, in every kind of stlune.

Which best will hang together, and which will stand alone.
Not stuck on stuceo, but in clays familiar as a potter,
And be on terra firma when he talks of terta cotta.

Then, he must pile-up harmony, both presto and andimte,
And take care of his capital when he puis up his antae.

He must be fully posted on his heating and his frieze.

And the lining of his wrehitrave must not bag ut the knees.

His members. frames, groins, ribs and feet would puzzie any
doctor,

His attics and his lofty forms electrify the Proctor.

No laundress or musician knows as much as he of fluting,

His moulding way up to 0. G. as well as his mail-chuteing.

Slate, tiles. conductors, shingles, tin, eaves. cornices uand fines:

Paints. oils, stains, putty, glass, the finishes they use;

Accoustics, optics, papers, paint interior decoration;

Distempers, dog-teeth, dados, pLlumbs, jumbs, beads of every
nation.

There’s tensile strength. and crushing strain and fireproof con-
struction,

Plumbing and gas. electric work and ventilating suction;

Lime. mortar, plaster. cement. brick, locks. bolts, door closers,
hinges.

And with each peculiar client know just where the shoe im-
pinges.

Bollers and fuel, pipes, exhaust, the fastest elevator,

Cold storage as embodied in the Refrigerator;

Ranges and grates and furnaces, the principal of Ruskin;

The better points of every school. Assyrinn, Greek Etruscian,

Stair buflder, mason., carpenter. designer, what a head!
'Tis marvellous that ““Fools rush in where angels feuar to tread.”
He gives his best for perfect work, and when he’'s done it all,
He finds his labor is in vain, *‘that closet is too small.”

~EXCHANGE.

AN ENGLISH COMPANY capitalized at $5,000,000 has
been formed to purchase the British patent rights of Dr.
Hecinrich Colleseus, of Berlin, covering a method of
manufacturing Portland cement from the waste product
of iron blast furnaces. The company expects to erect
cement plants at different points. and to make a bid for
export trade.

Ornament for the panels of porch,

Ornament of water table.

Detail of decorative work, Edison concrete house.



CELTIC ARCHITECTURE.*~Examp1es of the Various Periods of
Building Design in Ire!and.——Cromlech and Dolmen Builders and
Methqu .of Construction.—The Influence of Christianity.—Irish
Ecclesiastical Work. . N ’

ANY SAVANTS in other arts besides Architec-
ture,. I believe, agree in placing the Celtic con-
ception of current architecture as at least as in-

teresting, if not as prominent or far-reaching, as the
other well-known developments of the elements of huild-
ing.

This same art of building is, after all, the very fore-
most of all arts, because, without it, no other art or
science could have been born, much less developed.

Concurrently with my poor endeavors on the archzo-
logical aspect of my subject, I am to remark upon the
lessons which this practice of architecture by those long-
dead Celts may teach to us modern exponeunts of archi-
tecture the art of building. These lessons are, I think,
self-evident, and I do not propose to labor this point at
all,

To more readily understand the origin and develop-
ment of those Christian buildings in Ireland, which are
the first structures that may be dignified by the term
Architecture, it is advisable to pass in brief review the
pre-Christian structures and buildings of which we have
evidence or remains.

To use the words of the late Margaret Stokes: “Ow-
ing to the fact of Ireland being the farthest western point
of Europe from those centres of culture in the East and
South, whence the current flowed, it was long centuries
after the first wave of culture broke upon the Irish shore.
It is in that country, where they last existed, that we find
the largest traces of those elements which are common to
all races in the development of their primeval arts. In
the older countries, where they first existed, they have
hecn superseded in the vast tracts of time covered by
their history. But in this little western isle, where their
appearance was later, their periods of existence were
shorter, their transition more rapid than in the East, since
the older the human race becomes the more rapid does
progress advance, and changes follow in quick succession ;
so that it is only in a country that is situated as Ireland
was that we may expect to find such a series of monu-
ments still existing as will give us tangible evidence of
the arts and customs of each period, back to that which
is remote.”

CROMLECH AND DOLMEN BUILDERS.

Ireland may be said to possess more remains of early
Christian art and architecture than most other countries.

This is due to many causes, amongst which are its iso-

lated position and being the most westerly point of Eu}'-
ope. So far as can be ascertained the first huildings in
Ireland were the cromlechs or dolmens, erected probab]y
by the Fir-Bolgs. They were generally placed on a hill
or rising ground, and ccustructed of several upright
stoties, covered by a large slab. This siab in some cases
extremely massive and said to weigh in some examples so
wuch as 100 tous., Kernanstown, County Carlow, may
be quoted as an ‘nstance cf this Cyclopean construction.
These structures were intended as tombs for 2 hero, a
chieftain, or some person of remarkable distinction. The
remains of monuments of this class are very numerous,
there being no less than Soo of them spread all over this
island. )

fhat the cromlech builders came from the East is evi-
denced by the diminution in size of the covering slabs and
blocks of stone used in their construction, as cne trag
verses the island westward. While those along the east-
ern coast in Leinster have covering slabs of from 18 to
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29 feet in length, those on the western coast are only
8 to 10 feet, thus tending to show that the fashion hav-
ing been set on the east coast (always the richer and
more cultured part of Ireland), the poorer builders, often
no doubt by lack of suitable material, built as near to the
admired originals as possible.

This gradual degeneration of the type in Ireland, as
we travel westward across the island, would lead us to
surmise that dolmen builders—who have left still finer
monuments in Britain (as at Stonehenge) and on the
Continent—reached the Irish shores from the East, the
stream of emigration pressing westward till its final ar-
rest on the Atlantic coast..

These dolmens are sometimes surrounded by circles
of upright stones, measuring so much as 150 feet in dia-
meter (as at Loughcrew, Newgrange, and elsewhere).
More advanced monuments of this type—but covered
with a mound of earth or stones—are the dome-roofed
sepulchres, as at Dowth and Newgrange. A distinguish- -
ing feature of the later monunents is the carving found
on the upright stones forming the walls, the roofs, and
lintels, consisting of incised patterns, amongst which are
to he found circles, groups of concentric rings, spirals,
zig-zag, lozenges, dots, stars, and fern pattern. These
carvings were executed with chisel and scraper and some-
times with the punch.. A fine collection of plaster casts
of the principal inscribed stones at Newgrange is now
exhibited in the Irish section' of the Science and Art

. Museum.

EARLY FORTS OR DUNS.

Stone forts or duns, such as those on the Arran Is-
lands, are roughly oval or circular in form, with massive
walls constructed without mortar, The outsides of the
walls are of carefully fitted masonry, the centre part be-
ing filled in with rubble,

In Dun Aengus, on the Arran Islands, it seems as if
the wall had been built in short lengths, each completed
independently of the other, and such a method would
resemble that which the French term building in parcs,
Then the stones, which are fixed as headers, are tilted
downwards towards the fact of the wall, so as to draw
off the water from the joints, These details, along with
the existence of regular doorways, at once raise these
forts to the rank of “buildings,” and place them far above
the ordinary camps and strongholds of the Britons. In
these doorways, which are all formed with inclined jambs
and horizontal lintels, we see—as at Fort Staigue and
Dun ‘Aengus—that the weight of the superstructure is
thrown off the lintel by means of a still wider stone
placed a layer or two above it. These doorways vary in
depth from 18 to 27 feet, and are roofed by a series of
stone slabs from 6 to 8 feet in length.

The Staigue Fort, in Kerry, is the most perfect ex-
ample now existing in Ireland. It is nearly circular in
plan and about 114 feet in external diameter. It is built -
of “Shistose slate, the spaces between the larger stones
being filled in with spawls, The wall varies in height
from 10 to 18 feet, and-is 13 feet 6 in. thick at the base
and: 7 feet at the top—both faces of the wall are built
with a batter, The inside of the wall is formed into
series of stages all round, with steps connecting them 4t
intervals. The steps are surmounted by small platforms

‘P:Lpex; reéad before the Architectural Agsoclation of Ireland.
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near the top of the wall. The whole work exhibits con-
siderable skill and much consideration.

Although the structures and buildings just described
may seem to many of you entirely out of place in this
paper, yet they will serve to indicate that the inhabitants
of this island were skilled in the handling of stone as a
building material, as distinguished from those primitive
people who were only used to build their huts with mud-
and-wattle construction,

INFLUENCE OF CHRISTIANITY.

Upon the introduction of Christianity, the conver-
sion of the king or chieftain—the owners of these forts
—usually followed the establishment of a Christain mis-
sion, and instances are recorded in which the owner de-
dicated his fortress to the service of the new God,

After a time, or perhaps at omnce, an oratory or
church, with a cell, was built within the old military en-
closure for the residence of the missionary and for wor-
ship; and as time went on those men who became mis-
sioners banded themselves together under certain rules
of life and became what we know as “monks.”

In the erection of these buildings local workmen and
undoubtedly existing methods of construction were em-
ployed.

Such proceeding as the foregoing is clearly set forth
in the History of the Monastery of Inismurray:

“With these facts before us, it is easy to see how the
first Christian architecture in Ireland was developed from
the pagan._ It would appear that the monks had adopted
the methods of building then practised by the natives be-
fore the introduction of Christianity, gradually making
such modifications in form as their difference of purpose
and some traditional usage required. Within this stone
fort, now become Christian, or the cashel built in imita-
tion of it, the first Christians found shelter for their little
oratories, their round bee-hive huts, their wells, gardens,
and burial grounds.”

I fear I may be dealing at too great length with these
structures, so will pass on to, and briefly examine, two
other classes of buildings, approaching more nearly to
the form of the early oratories and churches.

The next form of building which we meet is that com-
monly known as the Bee-Hive Cell. Some of these were
placed under the ground level, or covered with a moux:ld
of earth, the entrance heing concealed; but those we will
not consider: others were formed over the ground,
and were somewhat in the shape af the common straw
bee-hive. They were usually circular in plan and dome-
shaped inside and out. This shape was not obtained by
the use of the arch (which seems to have been then un-
known) but by projecting cach succeeding course of
stones beyond the ‘other (in other words, corbelling),
that is, forming smaller horizontal rings at each course,
and so on till the small opening at the top was covered
by one stone. The Esquimaux to this day build their
ice-huts somewhat in this manner.

This form of building was adopted by 'the first Chris-
tian missionaries. After a time the inside was changed

from circular to rectanguiar in plan, as at Skellig-Michael,

off the coast of Kerry. Later still, the rectangular shape
was continued to the:outside, and this gives the form of
the recognized Christian oratories.

The oratory of Gallerus, in Kerry, seems to be the
direct outcome of the change in plan from circular to
rectangular. The same principle of construction is used,
the difference being, as before pointed out, in the shape
of the floor of the building. The door is now made more
important, and an eastern window is first introduced.
This oratory of Gallerus is rectangular in plan, measur-
ing about 15 feet long and 10 feet wide inside. The

. walls are 4 feet thick at the base and slope upwards in
a curved form till they meet at the ridge. As in the
bee-hive cell the roof is formed by setting back the stones
from the outside, one above the other, till the apex is
reached. The angles of the projecting stones, inside of

which the roof is formed, were cut off and show tool-
marks, There is a bass-stone, with socket for a cross on
the ridge over the castern gable. The doorway in the
west gable is covered by a lintel.- On the inside over the
lintel are two projecting stones, with holes, from which
the door was hung. A small window, with rounded head,
fut out of a single stone, gave light from the east gable,

At Kilmakeder, not far from this place, is a similar
oratory, but in a ruinous condition. The main features
are the same as at Gallerus, but the quality of the mas-
pnry and the general finish of the work’is not nearly so
good. The east window is covered by a lintel, and the
jambs have an external as well as an internal splay. The
external splay is unusual; but, being unusual, only adds
to its interest. It is impossible to think that these old
builders were regulated by any canons of art, and they
certainly were not so prone to follow other men’s rules
and regulations, as some architects are at the present
day.

CELTIC ARCHITECTURE.

We now come to what I call Celtic Architecture.
;This may be said to commence in the churches built with
cementing material and dressed masonry, as distinguished
from the earlier buildings erected of dry rubble. These
churches were rectangular in plan, with a doorway in
the western and a window in the castern gables. In
fater times windows were introduced in the side walls;
but not usually at first. The doorways have inclined
jambs, like those in the earlier forts, and are covered
by a large lintel stone, In later churches the lintel is
sometimes smaller, and had a relieving arch turned over
it to take the weight off the centre. An example of this
occurs at Glendalough.

Great blocks of stone were used in some places for
the fintels, which must have required considerable in-
génuity to lift into position.

The lintel stone over the doorway of St. Fechin's
Church, at Fore, County Westmeath. is 6 feet long, 3
Jeet wide, and 2 feet 4 jaches high, and weighs about
3 tous. A local tradition tells of the difficuities experi-
enced by the worknien in raising this stone to its place,
and that St. Fechin, taking compassion on the workmen,
sent them away for the night, and that on their return
fNext morning the stone was found perfectly adjusted
over the doorway. This story was related to me about
sixteen years ago by an old man in the village of Fore.
Such stories are, however, common and not confined to
Fore.

Windows are small. usually in the eastern end, at first
covered with a lintel, and later with two stones inclined
together in the form of an isoceles triangle, then a
rounded head hollowed out of one or more stones, the
sides invariably splayed to the inside, to permit the
spread of light as it entered.

+ The massive masonry, composed of huge blocks of
stone—especially in limestone districts—is very remark-
able, some of the stones Dheing so long as 8 to 10 feet.
The quality of the masonry varies considerably, and de-
pends almost entirely on the material to be had in the
district. The stones were sometimes dove-tailed and
halved into each other in quite accurate fashion, and in
some instances were without spawls, This masonry was
cemented together with a cement or mortar, in which sand
and shells (near the sea-coast) and sand and clay (in

inland places) were used.

In treating of architecture or building of any period
it has been usual to lay down rules to define the char-
acteristics and features of that period. From these fea-
tures the date or style is supposed to have heen known.
I cannot follow this course, nor can I conceive that.the
early builders who designed and crected these churches
worked by any code of rules other than that of fashion
or from what some one of them had seen or possibly had
heard of. In districts where material and surrounding
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influences differed widely, the builders were not greatly
concerned that their buildings should correspond, or be
in a “pure style,” as the term now goes. In fact, I am
perfectly convinced that no such rules existed and that
no great anxiety to conform to a style could have pre-
vailed. The early builders were true designers, and,
working from the primitive cell, with its lintelled door-
way and sloping jambs, by development, and with the
assistance of that most revolutionary discovery in all the
world’s building, “the arch,” arrived at the beauty of the
work which, for an Irish example, exists at this day in
Cormac’s Chapel at Cashel and numerous other places,

FEATURES OF EARLY CHURCH IWORK.

One striking feature of these early churches was the
projecting pilasters on the gables and sometimes on the
angles, at first massive and about the same thickness as
the walls themselves, later much reduced in size, mould-
ed on the angles, and with carved caps and bases, as at
St. Molaise’s House on Devenish Island. These projec-
tions were carried up along the slope of the roof and a
string course was carried along the side walls at the top
where the slope of the roof commenced, to throw the
rain water clear of the walls. These features lent an
air of strength and dignity to the building, which went
to enhance that dignity it already possessed in the broad,
simple surfaces, and large massive masonry.

The first churches, as I said before, were simple, rect-
angular buildings: as time went on, and the number of
Christians increased, it became necessary to enlarge the
churches or build new ones. Many instances of en-+
larged churches exist. Sometimes a chancel was added
to an eastern end, and the old east window enlarged till
it reached the importance of a chancel arch, In other
cases the original church, which was too small, was con-
verted into a chancel and a new body or nave was built
to the western end of it. In this latter the old western
doorway was converted into a chancel arch.

We will now consider some of ithe main features. The
form which the first chancel arches took was that of 2
semi-circle springing from straight jambs, with square
angles, and all unmoulded: no impost was used.  The
stones were chisel-dressed, of varying or equal sizes, and
well jointed. In later work an impost moulding was used;
at first plain, but later moulded, and afterwards carved.
Then new features were introduced in the shape of one
or more sub-arches, sometimes called “orders of arches.”
These were at first plain, but afterwards moulded and
carved with a wonderful variety of ormament, such as
“chevron,” rows of sculptured human and animal heads.

STONE ROOFS AND METHOD OF
CONSTRUCTION.

The roofs of most of the churches are no longer in
existence ; those only which were built of stone .have re-
mained, and even some of these latter are in ruins. The
first stone roofs were formed by projecting each suc-
ceeding course of Stones, as in the case of the hee-hive
cells; but when the use of the arch hecame known th'e
roofs were supported on arched vaults, as at Cormac’s
Chapel,

It may be that the most important achievement of
Irish architecture was the discovery of a method of stonc
roofing at once enduring, lofty. and picturesque, which

seems a natural growih as a defence in a climate exposed

to rain, snow and tempest. The laiter examples of these
buildings mark the transition from the period of the
round to the poimted arch; but there are carly stone roofs
of simpler and ruder form, and there still remain a num-
ber of buildings in Treland which can be so arranged as
to show in a regular series the striving after and final
achievement of the pointed arch, .
These churches all form studies of the deepest in-
lerest owing to this fact; but it will be sufficient for our

present purpose to name four—Gallerus, Friar's Island
y(near Killaloe), St. Columba’s House at Kells, and Cor-
mac’s Chapel, Cashel,

The first evinces no knowledge of the principle of the
arch, for the form of a pointed arch was obtained by one
stone projecting beyond another till they met at the apex.
This roof was liable to sink at the sides from the great
weight of the stones,

The second church in our list shows that the method
adopted for counteracting this was as follows:—The
lower storey of the building was roofed by a barrel vault,
built on the radiating principle. On this was raised the
high-pitched stone roof, at first—as in Friar’s Island—
constructed of rectangular slabs of various thicknesses
laid in courses, each overlapping the preceding one, and
dressed inside and out to the rake of the roof, Under
the ridge is a space left, the primary purpose of which
was to lighten the weight on the vaull, but which after-
wards in larger buildings served as a chamber. In the
oratory or house of St. Columba, at Kells, the construc-
tion of the upper arch is less rude, and the builders were
evidently striving to rise from the false-pointed to the
more perfect form of the radiating arches. The stones
are iaid in horizontal layers half way up and then rad-
1ate towards the top.

The open space above the barrel vault is divided by
cross walls into three portions, the section being a tri-
angle, having two sides formed to a rude curve, these
sides not being arched but built of thin stones and thick
heds of mortar, the courses projecting as they rise. The.
process followed scems to have been this—that the walls
were brought up to the level of the springing of the arch,
and then drv stone cross walls were built supported on
which a rough centering was made, and upon this the
arch was formed by building flat stones on their cdges
with a rough approach to radiation by the use of thick
mortar beds, and finished at the top by selecting a thicker
or a ‘thinner stone. as the case might require for key-
ing, Then, having brought the cxternal walls to the level
of the eaves, they proceeded to form the roof, carrying
it up in masonry resting on the back of the arch as far
as was judged safe to go, and building with a hollow
space to reduce the weight, introducing cross walls for
support,

In the roof of Cormac’s Chapel a farther advance is
sceu.  Here the coverings of hoth storeys are true,
arches, constructed with radiating joints and the upper
one in cvery respect a pointed arch. This is only one of
several examples of the kind in which pointed arches
were used, and the date of whose crection is prohably
prior to the cxistence of buildings in England in the
pointed style, The boldness with which the heavy stone
roof of Cormac's Chapel is placed 0 feet ahove the
ground upon a structure little more than half the width,
as well as the skilful nmanner of its execution, are very
striking.

TYPICAL EXAMPLES.

To come now to particular cxamples of the early
churches. In St. MacDara’s Church, on an island off the
coast of Connemara, we have a typical example of the
early stone-roofed church. It is built of large stones some
4 or 3 feet in length; the gables have projecting pilas-
ters, and this projection is carried up along the slope of
the roof. The doorway is of the lintel type, with in-
clined jamhs. A round-headed window lighted the in-
terior from the east end, and there is another window
in the south wall, The roof was of stone, with level
beds, but is now in ruins. The old church at Killiney
contains a portion which was erected in the early times
of which we are speaking.

The doorway in the west gable is lintel-covered; on
the soffit of the lintel is marked a cross. This is a pe-
culiarity found in another place—the Lady . Chapel at
Glendalough. The east window has inclined jambs, with
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splays to the inside, and is covered with a flat lintel. The
chancel arch is of the carly type, being square on the
angles or jambs, and without imposts or sub-arch.

Glendalough contains one of the most interesting
groups of ecclesiastical buildings in the country, It pre-
sents examples of almost every type of Christian archi-
tecture in Ireland. There is the Early Oratory, the Small
Church, the Round Tower, the Stonc-roofed Oratory or
Church, the Cathedral, the Romanesque Church; and
numerous Crosses. -

The Church of Our Lady, one cf the earliest of the
buildings, consisting of a nave and chancel, the walls 3
feet thick, of local mica slate, with quoins of dressed
granite. The chancel arch is in ruins, the doorway of
the lintel type, with inclined jambs, is formed of dressed
granite in large stones, and has a shallow projecting flat
band as an architrave running round the jambs and head.
I'he lintel has a cross inscribed cn its soffit, like the one
at Killiney Church. .

Trinity Church contains an interesting example of
the carly chancel arch, without wmouldings or impost.
The stones forming the arch are well-dressed and accu-
rately fitted, The east window is round-headed, cut out
of a single stone. The insides of the jambs and arch are
splayed, and the inside arch is formed of several stones;
a triangunlar-headed window occupies a position in the
south wall. The doorway in the west gable is square-
headed. Petrie says: “There was formally a round tow-
er belfry attached to the western end, which feil in
(818.”

The Cathedral, said to have been erected in the
seventh century, is of considerable extent, the nave being
48 ft. 6 in. long by 30 feet wide, This was evidently
roofed with timber, being too wide and the walls tco
light for a stone roof, as constructed in that early period.
The chancel seems to have been added subsequently, the
masonry differing from that of the main church, and not
being bonded into it. The east window was of remark-
able and considerable richness, widely splayed on the in-
side and moulded on the angles. The arch had a zig-
zag or chevron moulding running round its inside. The
carving of this window is now in a dilapidated condition,
but sufficient remains to show its design and general ap-
pearance, The chancel ?rch is incomplete, only the
jambs and part of the springing-stone remaining. The
doorway is square-headed, with a comparatively small
lintel stone, having a relieving arch over.

St. Kevin's House (sometimes called “St. Kevin's Kit-
chen”) may have originally been used as a domestic
building; but it was afterwards converted into a church
by the addition of a chancel, (now disappeared). A smal-
ler added building at the north side of the position oc-
cupied by the chancel now remains. This addition was
probably used as a vestry or sacristy, It is stone-roofed,
but the outer covering is dilapidated. The entrance from
the nave into the chancel was cut through the east wall,
and was not constructed as an arch, but formed with a
semi-circular head, cut through the courses of stone.

The Tupper part of the original east window, built up
when the chancel opening was made, may be traced over
this opening. The nave is covered with a circular vault,
and over this is a low chamber between the top of the
circular-vaulted ceiling and the splayed roof. The reef
is formed of horizontal courses of stoune. with the cuter
angles cut off to the slope of the roof. Over the west
end is a belfry in the form of a small round tower. This
was probably also an addition. The doorway in the
west gable, now built up. is square-headed, with a re-
licving arch over the lintel.

. LATTER ADDITIONS.

Speaking of the additions to the building, Petric, who
made a very careful examination of it says: “It is highly
probable that these additions were made not long after
the erection of the original building, that this building
in its original state was at once the habitation and ora-

tory of the eminent ecclesiastic. . . I see no reason
to doubt, and it is highly probable, that it received shortly
after his death those additions which were necessary to
make it a church fit for worship of those who would be
led thither from reverence to his name.”

The House of St. Columba, at Kells, County, Meath,
is very similar to this building, and, except that it was
not added to, and corresponding as it docs in the man-
ner of construction, one is led to suppose that it was
built by the same masons,

Ancther building of this type is St. Flannan's Hcuse
at Killaloe. Ictrie is, however, in error when he speaks
of St. Moiaise’s House, on Devenish Island, as having
been exactly similar to these structures in everything but
the superiority of its masonry. St. Molaise’s House is
smaller by half than any of the other buildings com-
pared, and would ccrrespcand more with St. MacDara's
Church (with its projecting pilasters) than to any other,
The Rev. J. E. McKenna, C.C., M.R.ILA., of Enniskillen,
in his book on “Devenish,” says: “What makes this work
unigue of its kind and throws such a mystery around its
age, is the beautiful sculpturing’ of its pilaster quoins.”
The Cyclopean masonry bejongs to a very early period.
Dr. Petrie, who examined it, saw no reason to doubt that

- Molaise performed his devotions in it; but Petrie must

not have examined its sculptured quoins, or he would
have pronounced this to be work of the 10th or 11th cen-
ry, '

From the position they occupy, and the great distance
the stones, of which they are part. extend into the wall,
it is qnite clcar that thcy were not, as has been suggested,
inserted hundreds of years after the church was built.
We can account for the architectural anachrcnism which
the Deven’sh pilasters involve only by supposing that they
were left perfectly plain at first, just like the projecting
side-walls of MacDara's Church, and centuries after they
were carved as we now find them.

This church, or oratory, as it might more properly be
termed, is quite small, and could not have afforded ac-
commodation for more than half-a-dozen persons. The
walls remaining are only 3 or 4 feet high; the doorway
in the west gable is square, with a flat projecting archi-
trave, and the jambs do not incline. A peculiar feature
of the doorway is that it is recessed or rebated on the
mside as though for a door-frame or to form a surface
for the door to close against. The roof was of well cut
stone, not rcughly dressed, as in the buildings before
noticed, but finely chiselled and each stone lapping over
the one underncath to protect the joints from the entry of
water and also prevent the thin edge of the stone bheing
flushed by the action of frost or weather, as it undoubt-
edly would be if cut to a sharp edge. Father McKenna,
during his examination of this building, discovered some
of the roofing and barge stones. and made a restoraticn
of the roof. which is illustrated in his book on Devenish.

“IRISH OR HIBERNO ROMANESQUE” PERIOD.

We now find ourselves at a period in the history of
the architecture of Ireland which is designated by the
term  “Irish-Romanesque” or “Hiberno-Romanesque.”
This kind of work did not commence all at once, but
grew, as indeed all styles or kinds of work do. and it is
impossible to draw a line dividing the buildings which
came before this time, and say “this style commenced
here, and the other ceased.”

There are two methods of describing remains of this

.ciass. One by general descripticn of the leading char-

acteristics, picking out the features frem the building
generally ; the other by describing the building separately.
The latter will be, T think, the best for our purpeses.
However, a few notes of the general appearance will nct
be out of place. Afterwards we can examine the build-
ings separately. '

The changes we first notice in the buildings now un-
der consideration are: The substitution of the arch for



JuLy, 1909.]

C ONSTIRUTCT

I 0 N o

the lintel in doorways and other openings, the multiplifi-
cation of arches or orders of arches, and the claborate
ornamentation and sculpturing of these features,

Walls are not constructed with such massive masonry,
and are often higher, the roof being sometimes less steep
in pitch,

Windows have mouldings and carvings on their exter-
nal faces and are larger and sometimes moulded and
carved on the inside.

The sculptured decoration bears strong resemblance
to the unequalled metal work of this country.

As we examine the buildings separately, we shall no-
tice further distinctive characteristics, which, though not

universal, are observable in such charming variety and -

without any tiresome repetition, such as may be found
in some modern buildings.

Hardly two buildings are alike, and all have their own
neculiar diversity of detail.

The church on the island of Inniscaltra, on Lough
Derg, is. perhaps, cne of the carliest of this type, re-
erected, it is said. in the end of the roth or early in the
11th century. The nave measures 3o feet long and 21
fecet wide, and the chancel about 15 feet long and the
same in width. The chancel was probably added at the
time of re-erection by King Brian Boruma, the masonry
of which it is constructed differing from that of the
main church. The doorway, now in ruins, consisted of
three orders, that is, of three receding arches, with the
jambs recessed to correspond. The angles of the jambs
were rounded and finished with small sculptured human
heads as capitals under the imposts, The arches were
ornamented with chevron or zig-zag ornament. The in-
side of the doorway was finished with a single jamb
only, having a rounded angle, with shallow sinkings cn
cither side to form an attached colummn.

‘The chancel arch. springing from
was composed of three receding arches or orders, and
was unmoulded. The centre arch sprung from two at-
tached semi-columins.  The capitals were simple bowl-
shaped, connecting the round cclumns with a square
abacus, They were carved in low relief, with a broad
simple leaf pattern.

The windows in the nave are different, one with a
square head and inclined jambs has shallow flat bands
continued round as an architrave. probably belonging to
the original chancel; the other. round-headed, cut out of
a single stone. with shallow moulded architrave contin-
ued all round the sill and head. A small triangular open-
ing 1s placed in the west gable high up.

The doorway of the church at Kilmakeder, in Kerry.
combines the arch and lintel. It is of tnree orders, with
characteristic carving. The inner order is covered by a
large lintel stone, filling the whole tympanum of the arch.
On this lintel is carved a grotesque head, in relief. The
angles of the jambs are rounded and grooved at the sides
to form columns. The capitals are simple bowl-shaped,
with a round neck-moulding to connect it with the column.

The chancel arch is in two orders without marked im-
post; the inner order of the arch is ornamented with zig-
zag moulding, and the outer order has a round moulding
on the angle and a band of incised beads bounded by shal-
low grooves.

The side walls are recessed and panelled, with engaged
semi-columns, having simple caps and bases.

The church of Killeshin, near Carlow, contains re-
mains' of a remarkable doorway, whose arch is in four
order, the outer order projecting beyond the face of wall
and supporting a pediment surmounting the whole door-
way. The angles of the jambs are slightly rounded and
some are ornamcnted with shallow bead and scroll enrich-
ments, The capitals are very fine, having carved heads
on the angles, the remaining spaces being filled with in-
terlaced work. The faces and soffits of the arches are

carved capitals .
) P 4 ,with rows of bosses.

ornamented with delicately carved ornament of the zig-
zag pattern, with borders of beads. The whole work dis-
plays considerable refinement. '

The church at Freshford, County Kilkenny, is notice-

~able for its beautiful porch deorway. The outer order

projects beyond the face of the wall, and is surmounted
by a pediment. The angles of the jambs are rounded
to form attached columus, and have simple caps and
bases. The caps bear traces of carving in low relief.
The outer arch is covered with an ornamental hood-
mouldmg, and is decorated with an incised pattern, uni-
que in this style. The same pattern, somewhat varied,
is continued on the soffit of the arch. The inner arches
are ornamented with zig-zag, and have engaged columns,
with caps and bases. The inside order of the doorway
is qnite plain, but contains an inscription in two rows
encircling the arch and part of the jamb.

A singular feature, and one which flavors of the clas-
sic, is the short frieze over the impost moulding, return-
ing round the ends of the porch with a band of sculp-
ture,

The cireular window in the gable may be said to be
thie only one (except another very similar at Rahan) of
the period remaining in Ircland. If there be others, I
am unaware of them, The arch at Freshford is in two
orders, the inner with a rounded moulding on the angle,
the outer enriched .with chevron moulding, and, outside,
of this, is a hood-moulding contitiued all round the circle,
with a string of balls carved on the inner angle.

The doorway of Clonfert, now used as a parish
church, is of sandstone. Two outside pilasters support
a pediment, inside of which are five orders. The slop-
ing sides of the pediment are ornamented with a rope
pattern, having carved human heads at the terminations.
The orders of the arches are ornamented diversely, some
witli beak-heads, others with -pierced discs, and others
The impost moulding is well
marked, and has carved on its outer angle a row of dogs’
heads. The columns on the angles of the orders are
round, except in two cases, where they are semi-octa-
gonal. The whole of these shafts are ornamented with
delicately incised patterns of wonderful variety and.
beauty. The pediment of the doorway contains a blank
arcade of columns apd arches, and the upper part over
the arcade is filled with a triangular diaper, the alter-
nate spaces being sunk,. an(l having human heads carved
in high relief,

The western doorway of St. Cronan’s Church, Roscrea
is in three orders, with a steep pediment over; the inner
orders of the arch are ornamented with chevrons and
the outer one with a round moulding. On cither side of
the doorway an arcade is continued till stopped by the
projecting pilasters at the ends of the gable. The two
arches of the arcade on either side have pediments, but
are quite subordinate to the central one.

Perhaps one of the most beautiful bits of carved work
in the country is the chevron ornament on the inside of
the east window in the church at Annaghdown. Beads,
scroll. and leaf ornament is delicately used, and almost
suggest goldsmith’s work as a pattern.

The Rock of Cashel presents a group of buildings the
most interesting in Ireland. The rock itself rises to a
height of 300 feet over the great fertile plain in which
it is situated. The principal building is the Cathedral,
which was built according to the then new principles of
the pointed arch, but the one with which we have to
deal is that universally known as Cormac’s Chapel, His-
torical records show that this church was erected by King
Cormac McCarthy in the early part of the 12th century.
The date of consecration is given as 1134 or 1135. At
the moment we are not greatly concerned with the exact
date: this matter has been discussed at length, and all the
historical evidence quoted by Petric in his work on the
Round Towers.
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The building consists of a nave and chancel, with two
flanking square towers on the north and south sides at
the end of the nave next the chancel. The building is
not placed due east and west, but lies north-east by east.
The chancel differs from the plan of the early Irish
churches in having no east window, but in its place a
rectangular recess, covered by a semi-circular moulded
arch and with an arcade running round it undei the
springing of the main arch. Another point of difference
and one that is peculiar, is.the fact of the chancel not
being placed on the axis of the nave, but inclining some-
what to the south side of it. :

The ceiling of the chancel is formed by intersecting
barrel vaults and diagonal ribs or arches. At the inter-
section of these ribs are four sculptured human heads.

The whole of this groined ceiling and ‘the walls of the -

chancel appear to have been decorated with frescoes, of
which some traces remain. The chancel arch is com-
posed of four orders, with well-marked impost mould-
ings. Two of the shafts are fluted and ornamented spir-
ally. The capitals of the shafts in the jambs are var-
jously carved, some with -human heads at the angles, and
others with strap ornaments. The carving of one side
in one of these capitals remains unfinished, The orders
of the chancel arch are.richly carved with chevron or-
nament and a row of human heads. .

The internal walls of the nave are ornamented with
recessed arcades in the lower part, having flat pilasters,
finished on top with a broad impost moulding, the under
angle being carved. The angles of the pilasters are
carved with zig-zag or chevron ornament in varying pat-
terns. The round arches over these pilasters are with-
out mouldings or projections, but are ornamented on
the face and soffit with shallow, zig-zag pattern similar
to that on the jambs. The upper part of the walls, which
are recessed, have engaged half-columns, with moulded
bases, and carved capitals running up to support the ribs
of the vaulting. The ceiling of the nave is a barrel
vault, with square, unmoulded ribs or arches, standing
clear below the surface.

The external features of the building are: A deeply
recessed northern porch, in six orders. In cach angle
is a column, with base and capital. The arches are richly
ornamented with zig-zag and bands of discs. The lintel
which covers the inner- arch is remarkable, and has a
sculptured lion being shot by the arrow of a centaur.
The whole doorway is crowned by a steep pediment, with
broad barges ornamented with a zig-zag pattern. The
upper part of the pediment is divided by a horizontal
band and three vertical ones, all ornamented with zig-
zag similar to that running up the slopes of the pedi-
ment. .

A plaster cast of this fine porch has been made by
Mr. George Coffey, and is now on view in the Science
and Art Museum, .

The doorway on the south side is smaller and much
plainer, recessed in two orders, the arches ornamented
with zig-zag, the outer order of the jambs with rounded
shafts, the inner with a broad splay, having a faint in-
terlaced pattern carved upon it. The tympanum contains
a grotesque figure of an animal. The towers at the east
end of the nave are square and of unequal height; that
to the northern side is ornamented with horizontal pro-
jecting bands or courses of stone. This tower is cov-
ered with a pyramidal roof. The southern tower is or-
namented with similar bands, but it is higher and finished
by a paraquet. It contains the spiral staircase for access
to the chamber over the vaulting. A blank arcade of
small columns and arches is continued round the face of
tower at about the level of the eaves. The south wall
of thé nave is divided up by rows of blank arcades and
the upper part under the eaves is recessed with engaged
semi-columns,

The apartments in the roof over the vaulting are on
different levels, that over the chancel being much lower.

This latter is lighted by two small windows, with flat

Jintels on the inside. The large apartment is lighted by

similar openings in the east end and on the front side.
Cutting into the roof are two square apertures for light,
but they do not seem to be the original windows. At
the west end is a fire-place, with flue and horizontal flues
carried round the side walls, perhaps to heat the apart-
ment. The walls of this compartment curve upward till
they meet in a point over the centre and form a true
pointed arch.

Stone corbels project from the converging sides or
arches, probably to support the wooden floor of another
apartment over. The roofing of this remarkable building
1 have already described when speaking of stone roofs.

Now, this practically ends, for purposes of my dis-
course, the work done in this beautiful style, and, al-
though developerd to such an extent, as exhibited in Cor-
mac’s Chapel, we may feel assured that it did not reach
perfection, .

One can see in thought what magnificent works would
now exist had this ‘style not been interrupted, but had
fun on and expanded, in the numerous and extensive

abbeys and monasteries erected under non-native influ-
ences. - '

I am fully aware that I have but feebly and imper-
fectly glanced at some of the examples of this style of
architecture, and that I have omitted points which may
seem all-important to numbers of my audience.

I now purpose, however imperfectly, to say a few
words on the adaptability of the examples of Celtic
Architecture and ornament to the requirements of the
present day. The early builders were well content to
use the materials they found to hand. They did not, at
least in early days, import stone easy to work, nor did
they travel far for labour. In their massive building,
their simple roofs, and their quiet but effective grouping
of blocks of building, there is much to be admired and
followed as a lead at the present time.

Their ornament was simple, but not the less effective,
and was all of a type casily done years after the com-
pletion of the building. Some of the doorways and win-
dows present examples of how beautiful a feature can
be built up from simple forms of simple material. Any
of these old doorways or windows will serve as types
for architecture of the present day. Let us take care
that, with all the advantages of Science now common to
all, our work falls not behind that of these old masters,
who made so much out of so little,

The man who starts out to follow the lead which has
been set to him must be careful to imbue himself with a
Jike spirit to theirs,

I am unable to lay down a more definite course, nor
do I think it desirable to do so.

MR. J. H. LAUER, secretary of the Montreal Builders’
Exchange, has given out an interesting review on the
progress of building construction throughout Canada.
The total value of buildings erected in 1908 in 73 locali-
ties throughout the Dominion was $351,223,398, compared
to $36.305.792 in 1907.  There were only 51 localities
from which returns were received in 1907. Torouto leads

in the total of the year's operations, with $11,795,436.

Vancouver is second, Winnipeg third and Montreal
fourth, with $3,062,326. Coming to the present year.
1909, the improvement throughout the principal building
centres is strongly apparent, and marks a distinctive re-
turn to the prosperous state of affairs existing up to
1907.  Under normal conditions, with a steadily increas-
ing acrcage and population, people are beginning to re-
cover their confidence in the present and future prosper-
ity of the Dominion,
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Clinker brick residence, located at the corner of Crescent Roadand. .Cluny Avenue, Torontd, and’ originally the home. ot
F. Sanderson, Esq. Mr. Eden. Smith, Arghltect.

TORONTO'S FIRST CLINKER BRICK RESIDENCE.—An
Attractively Designed Structure Which Demonstrates the Use of this
Material in Domestic Architecture.—Interior Excellently Planned.—
Living and Service Portions Distinct.—Fireplaces in All Main Rooms.

our residential district the increasing number of

clinker brick houses that have been erected during
the past_few years. The time is not so far removed when
the use of clinker bricks in building construction was
practically an unknown quantity. It is, in fact, only
within the past ten or fifteen years—except in a few iso-
lated cases where they were employed as a secondary ma-
terial—that we have come to see any work of this char-
acter. Prior to then, clinker bricks were regarded as be-
ing an inferior product, a sort of a residue of the kiln
that nobody seemed to want, and for which the manufac-
turers of burned clay products, try as they would, couid
not create a demand. Whether by chance or preconcep-
tion, their value as a surface material for exterior walls
was first recognized, is, judging from various opinions
advanced, still a matter of conjecture. It may have been
that originally some designer discerned in their semi-vit-
rified and mottled character a subtile quality yet unex-
ploited ; or again, possibly, owing to the low cost at which
these brick could at one time be obtained, economy on
the part of some builder first led to their adoption and
thus revealed the excellence of their texture and richness
of effect.

But, whether the one or the other, it has nevertheless
followed that the former prejudice against clinker bricks,
has been entirely overcome; and to-day, instead of these
bricks being a rejected material, they are regarded as mnot_
ouly being desirable, but in many cases as being most pre-"
ferable.

ONE CANNOT fail to observe in passing through
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Structurally there is possibly no better brick available,
Its hard burned surface renders it of a most serviceable
character, enduring in quality, and but little susceptible
to moisture. The only danger in its use, is in too great
a striving for effect, which sometimes results in a sur-
face with an over-studied, over-colored rigid appearance.

A noteworthy example of the use of clinker bricks in
residential work, is to be seen in the accompanying illus-
trations. This home, it may be of interest to add, was
the first clinker brick house erected in Toronto. It is situ-
ated at the corner of Crescent Road and Cluny avenue
(Rosedale), and was designed by Architects Eden Smith
& Sons, originally for F. Sanderson, Esq., from whose
hands it subsequently passed to the present occupant.

The exterior of the house is most satisfactory in its
treatment, the lines being direct and happily arranged,
while the plain surfaces of the walls derive a pleasing
expression from the variegated tones of the brick, the
latter contrasting effectively with the gray stone of the
foundation, the white painted woodwork and green of the
stained shingled roof.

Directly at the front is a spacious porch with gabled
roof and brick walls having a large arched opening and
stone steps. Immediately above the porch, the main roof,
slightly hipped at’ the left extreme and having a dormer
with four windows, comes forward with a well graduated
pitch, while to the right it forms a front gable with three
small end windows. Beneath these windows is a bay pro-
jection at the ground and first floor, this feature having
also been introduced on the ground floor at the left of
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porch. All windows with the exception of the dormer
and gables, are of small leaded glass panes, excellently
arranged. and the chimneys, which are direct, rectangular

Entrance porch, clinker brick residence, Toronto, showing
detail of arch and brick work. Mr. Eden Smith, Archi-
tect.
and uniform in outline, are so placed as to give balance
and dignity to the general scheme.

Within, the disposition of the different rooms has re-
sulted in an arrangement with every facility for comfort
and convenience. The porch leads into the vestibule,

T

Ground floor ‘plan, clinker brick residence, Toronto. Mr. Eden
) Smith, Architect.

which in turn gives access to the hallway, having a fire-
place and an open staircase at one end. This arrange-
ment makes the living and service departments quite dis-
tinct, and yet affords ready access from any one room to
the other.

The library is situated at the right of the entrance
s0 as to give it the greatest degree of quictude and pri-
vacy, while the drawing room occupies the entire space
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First floor plan, clinker brick residence, Toronto. Mr. Eden
Smith, Architect.

back of the hallway, and opens on to a large verandah

overlooking a sloping garden at the rear.

The left portion of the floor is entirely taken up with
the service department, the dining room being placed at
the front. A large pantry with built-in cupboards and
shelves, gives a direct passage between this rcom and the
kitchen, the latter having a servant reom and steps to the
upstairs and basement at the rear. All the rooms are
trimmed with oak, and the drawing room. dining room,
and library all have open fireplaces and bay windows.

On the first floor are four bedrooms with built-in ward-
robes, a sitting room, two bath rooms, and a large linen

Second floor plan, clink

brick resid
Smith, Architect,

e, Toronto. Mr., Eden

closet, all advantageously located. Two of the hbedrooms
and the sitting room, have open fireplaces, while the latter
opens on. a balcony which is placed over the rear ver-
andah.

The second or attic floor provides for an additional
bath room, two bedrooms, a box room, and a study hav-
ing also a bay window and an open hearth.



Juuy, 1909.]

C ONSTURUTCTION 73

BRICK MAKING IN BIBLE TIMES.—Muaterial
First Employed in Mesopotomia Nearly Ten Thousand
Years Ago.—Practice of Stamping Brick with Makers
Name in Vogue Sixty Centuries Back.—Interesting
Discovery Made by Chicago University Expedition.

HE RECENT BABYLONIAN expedition of the
University of Chicago, while excavating at Bis-
mya, discovered that the brick was first em-

ployed in Mesopotamia nearly ten thousand years ago.
In that level alluvial plain, absolutely without stones for
building material, but with an abundance of clay, primi-
tive man, when he wished for a house more substantial
than one of reeds, constructed its walls of the common
clay soil of the ground. Experience taught him that if
clay were molded and dried in the sun, it would be more
durable. When he laid a2 chunk of moist clay in the sun
to dry, he made the first brick.

Tn the lowest strata of the ruins of the exceedingly
ancient cities of Bismya walls of these shapeless bricks
were discovered; it was at a very early period that the
Babylonians began to form the clay in a rectangular mold,
as the modern Arabs of the desert still continue to do.
During all of the period of Babylonian history sun-dried
bricks, resembling the Mexican adobe, were employed not
only in the houses of the common people, but as filling
in the interior of the walls of the temples and royal
palaces.

" The man who discovered that bricks could be burned
was that half-naked Babylonian of about 4500 B. C., who,
while poking among the ashes of his old campfire, saw
that the once moist clay beneath it had become hard and
red. The first bricks which he burned were exceedingly
crude in shape, flat on the bottom where the moist clay
had rested upon the ground to dry, and rounded upon the

top. Although the form was suggestive of the rectangu-,

lar, the bulging sides gave it a somewhat circular appear-
ance, as soft mud if placed upon the ground to dry, would
assume, These early bricks were small and thin, measur-
ing about 20 centimeters in length and S in thickness, yet
as time progressed they rapidly grew to about twice that
size,

The modern manufacturer who stamps his name upon
the bricks from his kiln, is but imitating the brickmaker
of 6,000 years ago. The earliest known mark which ap-
pears upon the surface of the ancient brick was made by
pressing the end of the thumb or of a round stick into
the soft clay. As the bricks became larger, an interesting
system-of markings was adopted by the royal builders.
The first mark of the series consisted of but a straight
line drawn lengthwise along the surface of the brick; the
next generation varied the mark by a diagonal line, form-
ing a St. Andrew’s cross. The fourth generation drew two
parallel lines lengthwise upon the surface of the brick; the
fifth drew them diagonally, and thus the series continued
with three, four and five lines until the dynasty came to
an end.

Not far from 3800 B. C. the Semites invaded Baby-
lonia, and Sargon, the king of about that date modified
the brick to a square shape, a form which has continued
in the Orient 0 the present time. He also discarded the
ancient system of brick marks to adopt a stamped impres-
sion of his name and titles, His son, Naram Sin, finding
the larger bricks of Sargon, which measured 42 centi-
meters squaré and ¢ in thickness, too cumbersome, re-
duced them to about 32 centimeters square. A thousand
years later,. or about 2800 B. C., the size had been re-
duced to about 30 centimeters, with the thickness of 6
centimeters. Thus they remained to the end of the Baby-
lonian empire, and the palaces of Nebuchadnezzar at
Babylon were entirely constructed of them.

The brick inscription which first appeared in 3800
B. C., sometimes engraved, but more frequently stamped;
was not placed upon every brick of a structure. Naram

Sin marked a few of his bricks with the brief legend,
“Naram Sin, the Builder of the Temple of Ishtar.” Of
later kings the inscriptions, which were longer, appeared
upon a greater number of bricks. I found in the Bismya
temple about one of every twenty bricks of Dungi, of

2750 B.C., inscribed with nine lines, Nebuchadnezzar

stamped nearly every brick in his numerous vast con-
structions with-a shorter inscription, which read:

“Nebuchadnezzar, king of Babylon;

The restorer of the temiples Esagil and Ezida;

The first born son of Nabopolassar, king of Babylon.”
- The mason of about 2800 B. C., while laying the square
brick, found that to end the courses evenly, it was neces-
sary to break a brick in halves. The -manufacture of
half bricks then- began, and thus arose-a brick.of the
shape and approximately the size of those employed in-our
own country and in Europe. Together with the half brick,
as architecture became more complicated, the Babylonians
employed other forms for binding the corners of walls,
building columns ~ and wells, and ‘for ornamentation.
Some were circular or semi-circular; some were wedge
shape with- a rounded base, or with.the point missing;
some were square, with. one or .inore edges concave or
convex, and of others a square from one corner had been
omitted. . ’

In laying the bricks those of a plano-convex shape;
which were employed about 4500 B. C., were set in the
wall upon one edge, and held in place’ with bitumen, the -
black pitch which comes from the hot springs at Hit upon
the Euphrates, or more frequently with mud. While the
use of both bitumen and mud continued, lime from'the
edge of the Arabian plateau was employed before Ne-
buchadnezzar’s time. It is now the common cement of
Mesopotamia. -

Thus the brick and the brick stamp arose. Several
thousands of years were required for its evolution from the
lump of clay to the form which the Babylonians regarded

, as perfect. In durability and in the variety of shapes

the skilt of the early brickmaker has never been sur-
passed. At Bismya we found bricks from 4500 B. C. as
perfect as upon the day they were made, and our large
desert house was constructed mostly of them. Our de-
sert well was walled up with bricks 5,000 years old, and
they will still be perfect long after the ordinary brick
from the modern American kiln shall have crumbled to
dust. In the latter days of Babylon, after the process of
glazing had been discovered, huge designs of animals in
various colors were represented in relief upon the brick
walls, and so perfect was the design that each brick was
molded as carefully as the sculptor now shapes the var-
ious stones which are fitted together to form a richly car-
ved monument,

To the archaeologist this discovery of the origin and
development of the brick and their stamps is of more
than usual interest. It not only increases his knowledge
of the life of early man, but, what is more valuable, it
presents him with a clue by which he may determine at
a glance the comparative, if not the absolute age of the
ruins of the many burned Babylonian cities if only the
fragment of 2 brick remains.—Prof. Edgar J. Banks, in
Scientific American.

ACCORDING to Canada’s Acting Trade Commissioner
at Leeds, England, there is an increasing demand in that
country for hardwood flooring. mainly rising out of the
revived interest and enthusiasm universally shown
towards roller-skating, which is said to have resulted
in the formation of nearly 130 joint stock undertakings
during the last twelve months to operate roller-skating
rinks in different parts of the United Kingdom. The
importers are experiencing a steady demand for suitable
timber for use in the erection of new rinks and for the
purpose of repair in those already built, and desire to
ascertain what Canadian shippers have to offer in this
direction.
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BUILDING STATISTICS FOR JUNE.—Ian-

crease per cent. Greatest Ever Recorded in Canada.—
Average Gain 102 per cent.—Wianipeg Shows

.

Largest Volume of Business. s A R

ROM A STANDPOINT .of building progress, June
, was a month of universal gains and no decreases.
Extraordinary high percentages ‘were-attained in
all sections of the country and the average increase for
the month, 102 per cent, as based on the comparative fi-
gures supplied CoNsTRUCTION by seventeen of the twenty
cities reporting, exceeds any of the big successive gains
made heretofore this year, and is probably the greatest
“advance ever recorded in the building history of the Do-
minion. Two cities exceeded the two million mark, an-
other had over half. that amount, and ten additional
places registered totals varying from one to six hun-
dred thousand dollars, for permits issued during the
month.

Winnipeg shows the largest volume of new work un-
dertaken, her total being $2,041,645, as against $802,200
for the previous June. Toronto is second in this respect
and Montreal next, their figures being $2,011,545 and $1,-
170,790, in order named, as compared with $1,055,405
and $559,972, for the corresponding period of last year;
the relative increase in all three cases being 154 per
cent,, 9o per cent. and 109 per cent., respectively. The
remarkable rapidity with which these three cities are
growing, while clearly seen in the comparative amounts
of the past few months, can more fully be realized when
compared with the growth of the larger cities in the
United States. None, in fact, aside from New York,
Chicago and one or two of the other large cities, are
making greater headway, and even these places are not
showing a greater proportionate expansion.

The largest increase per cent. for the month has been
recorded by Moose Jaw, which comes to the crest of the
wave with a striking gain of 1056 per cent. This place,
it will be noted, was one of the three to show a falling
off last month, her loss being 19 per cent.

Regina, of the same province, shows an advance of
61.53 per cent., while Saskatoon’s enormous total, that of
$149,000, although no figures for June, 1908, were sub-
mitted, makes it quite plain that this thriving city has met
with no reversal.

In Alberta, Calgary and Edmonton still continue to
forge strongly ashead, each adding to their former in-
creases by another relative advance of 37 per cent. and
106 ‘per cent. ‘ .

The second largest increase for the month is noted in
the case of Brandon, which over-reaches last year’s fi-
gures for the corresponding period by 157 per cent.;
while other western cities of much larger magnitude,
which show a decided advance, are Vancouver and Viec-
toria, both augmenting the aggregate amount of their
previous consecutive monthly gains by a further gain of
704 per cent. and 21 per cent., respectively.

Reports from various centres throughout Ontario in-
dicate plainly -that building operations are going on at a
tremendous rate. In addition to Toronto’s increase, Fort
William reclaimed herself from her decrease of § per
cent. in May, by a gain of 94 per cent. Peterboro made
an increase of 119 per cent.; London 106; Berlin 56; and
Hamilton 5 per cent. Windsor’s total investment for the
month was $48,550, while the value of the permits of
Port Arthur amounted to $17,600. Fort William’s aggre-
gate total for the first six months of this year, that of
$2,000,000, is one-third again as great as she recorded
for the whole of 1908, and equally as good a showing has
beeit made in several of the other. cities of the province.

Rapid strides forward are also evidently being in
the extreme eastern section. Both the reports from
Halifax and Sydney show a most wholesome condition.
The former's gain for the month is 7 per cent., while

the latter’s increase of 130 per cent. after the unusually

active month in May, is really remarkable. -
All the cities in the Iist send in encouraging reports

which express the outlook as being decidedly favorable.
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Berlin, Ont, ee $25,000 $16,000 86.25 ceeeae
Brandon, Man....... 52,235 20,320 157.06
Calgary, Alta. ..... 202,710 147,700 37.24
Edmonton, Alta. ... 201,790 97,645 106.65
Fort Witliam, Ont... 307,125 158,175 94.16

Halifax, N.S. ....... 66,830 61,890 7.98

Hamilton, Ont. ..... 195,959 185,425 5.4%
London, Ont. ....... 127,629 61,800 106.51
Montreal, P.Q. ..... 1,170,790 §59,972 109.08
Moose Jaw, Sask. .. 118,500 ,250  1036.09
Peterboro, Ont. 44,322 20,195 119.47
Port Arthur, Ont... 17,600 ...... ......
Regina, Sask. ...... 121,650 75,310 61.53
Saskatoon, Sask. ... 149,000  ....... ...
Sydney, N.S. ....... 22,360 9,700 130.61
Toronto, Ont. ...... 2,011,545 1,085,405 90.59
Vancouver, B.C. .... 682,270 333,400 104.64 P
Victoria, B.C, ...... 90,120 74,010 21.76
Windsor, Ont, ...... 48,550  ..... ve eeenas
Winnipeg, Man, .... 2,041,650 802,200  154.54
$7,482,485 $3,689,397 102.81

A LETTER TO "*CONSTRUCTION. "—Architect
F. S. Baker Writes Quoting Mr. Ernest George, Presi-
deat of RI.B.A., on Subject of Architectural

Education and Registration. . s s

UST NOW while the matter of improving the con-
dition of architecture in its relation to the public
is receiving so much attention, and a federation

of all the Canadian bodies with this object is pend-
ing, I feel that the recent speech of Mr. Ernest George,
the President of the Royal Institute of British Architects,
throws considerable light on the subject.

Mr. George's utterances, coming as they do from a
man who is recognized throughout the profession as one
who has devoted himself to the art side of architecture,
are agreeably moderate. and yet from the comimon sense
point of view, he very forcibly points out the benefits
which would accrue from the proper training and regis-
tration of architects.

At the R.I.B.A. dinner, which was held in London on
Wednesday, 26th of May, Mr. George in reply to the toast
“The Royal Institute of British Architects and Allied

Societies,” said in part:

That since their gathering last year the most important
event In their history, has been the granmting by the King of
the Supplemental Charter for which they applied. This enables
them 10 make rules for the better ordering of their own house,
for the regulation of themselves, and, it was 1o e hoped for
the benefit of the community. This revision of the Charter
and By-laws was the result of movement that stirred, If it did
not divide ‘their camp,

Architects, especially those in the provinces, found that
work which should come to them, too often went to auctioneers,
who ventured to include architecture in their sphere of use-
tulness. This was a difficulty, but it must be met by the ar-
chitects keeping their own work at a high level, and by a grow-
ing perception of what was good on the part of the publle. To
have all architects registered has been proposed—though this
would not prevent the employment of outsiders; ‘they would also,
he held, have to admit all sorts and conditions of men in prac-
tice. The Institute preferred to insist that in future all should
enter through the schonls, obtaining the diploma or certificate
which should distinguish the architect from the quack, and
they looked for further legislation to accentuate the dlfteyence.
The Lralning would come gradually by the wise organization of
the training schools, bringing all men into line, and demanding

. that a standard of efficiency should be attained by those who

would enter their Guild. This would be the prepartion for
Associateship, and Fellows of the Institute would be chosen
only from those who had passed through the schools with a
sound knowledgo of the constructive art, thus insuring the
public against ignorance and incompetence. No board of exam-
iners could guarantee thut a man was an artist. The subject
of examination had had serious consideration, and on the Edu-
cational Board, professors of the universitics were working with
their best men. .

Till of late the Institute had not been an educational body,
having helped only by the award of the Pugin and Travelling
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The Heating System that adds more
than its actual cost to the valu'e of

a house.

When you put a hot water heating system operated by a Daisy Hot Water Boiler
and King Radiators into a house, you add more than the actual cost of that system to

the selling value of the house.

That sounds strange, but it is true.

This heating system is so well known for its efficiency and durébility that you can
easy get a proportionately much higher price for your property.

Daisy+ist Boiler & King Padiators

If you are not already acquainted with the merits
of the heating system, operated by the Daisy Hot
Water Boiler and King Radiators, we would like to
have you give it a careful and critical examination.

We want you to go into every detail of its ccn-
struction and get full -information about its exclusive
features and the tests it has stood.

We want to place before you the testimony of
those who have used this system for many years—
who know how efficient and dependable it is.

Every architect, contractor and owner shculd have
this information before him.

The Daisy Hot Water Boiler and King Radiators
are not for the new house alone. The system can he
installed in an old house with little or no inconven-
ience to those who are living in it.

Any property will gain greatly in value if you in-
stall this modern heating system. It will be a better,
more comfortable house to live in—an easier house to
rent, and will bring you a bigger price when you
want to sell.

Architects and builders may avail themselves of
the services of our heating experts at any time. We
will gladly give full information about Daisy Boilers
and King Radiators on request. Write for our book-
let “Comfortable Iomes.”

THE KING RADIATOR CO, Limited

St. Helen’s Avenue, near Bloor St., Toronto
Salesrooms and Sales Offiée: 21-27 Lombard St., Toronto
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Studentships. A distinet advance, however, had been made
in the system of training, and young men would now start
with o Dbetlter equipment than thehr seniors enjoyed, and he
hoped they would do better work., Students of ability were
coming to the front every year and carrying off the Institute
scholarships. It would be a grand thing if some of them had
the opportunity of carrying their studies further in a higher
school, acquiring a knowledge of what is really great in art. A
special school had been suggested for these diploma men,
among whom a distinctive prize—a Prix de Rome—would be
awarded, It was felt that Englishmen should have their School
of Rome and be under the influence of the noblest monuments,
as well as Frenchmen, Germans and Americans, who aiready
had that advantage. The Council had beem conferring with the
existing British School of Rome, and had received a cordial
Invitation to co-operate in any project, The present arrange-
ments of that school did not, however, accommodate the Insti-
tute students, nor meet the requirements that had been for-
mulited for the wrchitectural school; but the Institute Commit-
tee, who were consldering the subjeet, would shortly have, he
hoped, a definite proposal to bring forward.

Hitherto, the general public had declined to know anything
ahout architecture as a fine art; a good building had wot adways
been appreciated. nor a bad buildintg found out; hut there were
tndications of a growing knowledge in these matlers, and of o
Jhigher criticism, to which architects would., he felt sure, re-
spond. Technical schools would increase knowledge and power
among skilled craftsmen, but they were not a substitute for a
good system of apprenticeship, There was danger that those
wvho gained a smaitering of the arts in such schools would
expect to become painters, sculptors, or architects, and so swell
the ranks of the useless unempioyed. A good mechanic was a
nobler object than a bad architect.

In passing, Mr. George referred in terms of approval to Mr.
Burns’s Housing and Town-Planning Bill, and to the generous
endowment by the'r guest, Mr. \W. H. Lever, of a school of arch-
itects for the special study of tcwn-planning. Architects ought
1o be wiling, he considered, in the interests of their art, to sink
some of their individuality for the sake of obtaining in towns
continuity, harmony, symmetry, and balance.

The President also urged the advisability of securing copy-
right for architects, mentioning that a good client recently
showed him with pride a group of cottages that looked curiously
familiar, though in strange surroundings, ‘‘These.” said the
client, “are copied from those you did for me on the other
side of the park.” The chairman added that he had not the
heart to tell his informant, good, easy man, that he had com-
mitted an act of piracy. Ife conciuded by remarking that the
Institute was in a healthy and prosperous condition, having
now ‘the largest membership on record, there being 2,300 on the
roll. They had now seventeen allied societies in the United
Kingdom, three in South Africa, one in Canada, and one in
Austialia. "The Institule possessed, moreover. an increasing
influence, which, he trusted, had been used for the general
Kood,”

[ am, vours very truly,

June 22, 1909. F. S. BAKER.

CONCRETE IN ORNAMENTAL WORK.—The
Advantages It Offers. as a Medium of Artistic Ex-

pressnon.-——Economy a Factor in Its Use. .- e
HE APPLICATION OF CONCRETE to practical

utilitarian and decorative purposes, during recent
years has amply demonstrated how admirably
this material is adapted to meet cither or hoth of these

Concrete Garden Furniture,

requirements. While probably this cannot be said of all
concrete work, sufficient has been done to fully convince
the most skeptical, both as to its constructive merits,
and its importance and value as a medium of artistic ex-
pression.

With the growing demand for suburban and country
homes and the accompanying desire for more artistic

environments, the use of concrete, owing to its plastic
nature, texture and durability, and the opportunity which
it offers for the economical embellishment of lawns and
gardens, is coming much into evidence. In this respect,
its use embraces not only statuary, garden furniture,
fountains and urns, but ornamental walls, pergolas,
bridges and balustrades. In fact, an entire estate, so far
as buildings and structural features are concerned, might

Garden Seat in Concrete.

well be of coicrete, from the dwelling to the least of
objects intended to ornament a garden or lawn.

One of the chief factors in the development of orna-
mental work in concrete has been the economy of its
production. After a mold is made, the cost becomes the
veriest trifle, as compared with stone or marble. As an
artistic medium, concrete is quite as good as stone or
terra cotta, and, considering its greater economy, it may
be employed in many cases where the cost of cut stone
would be prohibitive and terra cotta unsuitable,

Monier, to whom the engineering world owes so much,
made his first combination of concrete and steel in the
form of a garden vase. Whether or not he adopted this
for the mere purpose of structural investigation or had

An Artistically Designed Lawn Table.

conceived in it one of the uses to which concrete was es-
pecially adapted, it has, nevertheless, followed that his
experiment suggested and gradually developed into the
utilization of this material for landscape ornaments in a
great variety of patterns and design.

In Italy the utilitarian and decorative possibilitics of
concrete have long been demonstrated. From the struc-
tural clement of aqueducts, and of domestic and civic
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Bank Vaults, Vault
Doors and Safes

Installed by us are absolutely reliable and of splendid design.

Illustration shows one of three Vaults installed by us In the MONTREAL CITY AND
DISTRICT SAVINGS BANK, at Montreal, Que.

The Goldie & McCulloch Co., Limited

GALT, ONTARIO, CANADA

QUEBEC AGENTS B. C. AGENTS
Ross & Greig, Montreal, Que, Robt. Hamilton & Co., Vancowver, B.C.

WESTERN BRANCH
248 McDermott Ave., Winnipeg, Man.
Wheelock Engines, Corliss Engines, Ideal Engines, Boilers, Tanks, Heaters, Steam and Power Pumps,
WE MAKE Condensers, Flour Mill Machinery, Oatmeal Mill Machinery, Wood-Workin’g Machinery, Transmiss{:)n
and Elevating Machinery, Safes, Vaults and Vault Doors. ’ .

ASK FOR OCATALOGUES, ?RIOES AND ALL INFORMATION

pro—
—
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building, culminating in the mondjithic Pantheon at
Rome, to the balustrades, fountains and the statues for
their enrichment, the adaptation has been perfectly made;
and many of the splendid Italian examples have served as
an inspiration for much of the excellent work done on
this continent.

Both in Canada and the United States the prejudice
which formerly existed against artificial stone is gradually
dying out. Many architects who, at first were loath to
experiment with it have since become famil'ar with its
better qualities, and are specifying this material in their
best work. It is now to be seen in some of the finest
public and commercial buildings, schools, churches, the-
atres, and residential structures where it consistently
serves every structural and ornamental requirement.

The representative concerns and studios engaged in
the manufacture of concrete stone are employing the very
best of skilled modelers, so as not only to give their prod-
ucts the highest character of workmanship and individu-
ality of treatment, but also to guarantee that the design
of the architect will be accurately and faithfully repro-
duced. The material itself, in this respect, places no limit

‘f,:fﬁgr n
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A Substantial and Attractive Garden Vase.

to the resources of the worker. If he is of the faith
that rejects all that is modern and original, and admires
only the masterpieces of the old world, the plaster mold
will furnish him with an alinost exact reproduction of de-
signs wrought by hand. In fact the most intricate and
elaborate patterns, which may have involved months or
years of toil on the part of their creator, may be dupli-
cated in concrete in a few days.

Obviously no architect or intelligent owner will raise
a question as to the strength and durability of concrete.
The point generally in debate relates solely to the archi-

tectural treatment and the appearance of finished sur-
faces. To secure the proper results particular attention
must be paid to sccuring the right firm to do the work,
it being realized that desirable results can be obtained with
this material, but that great skill and experience are
required to secure results that are uniformly pleasing and
of the character to be des’red.

The fact that ornamental work with cement can be
done for not more than two-thirds the cost of stone, and
frequently even cheaper, that it is cften more available,
and requires less time to execute, combine with it other

1 f,/ﬂ
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Conrete Flower Urn.

qualities to complete a series of advantages which des-
tines concrete to be one of the most accepted mater’al
of the near future. Montreal, Toronto. and many cther
cities thrughout the Dominion have many excellent ex-
amples of its use in decorative work, which show that
it is rapidly winning the recognition which it deserves.

The illustrations shown herewith of the use of con-
crete in ornamental work, were reproduced from photo-
graphs kindly loaned Construction by the Canadian
Art Stone Company, Toronty, and are representative
of the excellent class of work which this company is
producing.

AUTOMATIC SPRINKLERS.

ALTHOUGH wuch has been said in these columns
anent the danger of fire and the necessity of employing the
proper methods and materials in the construction of
public, commercial and manufactuirng buildings, there is
still another factor to be considered in the equipment of
every well protected building and that is the automatic
sprinkler system.

It matters not whether a building is fireproof or other-
wise, such a system is essentially an important requisite.
If non-combustible, there is still the contents of the huild-
ing to safeguard. If otherwise, then the protection is
doubly neccessary.

The main feature of the sprinkler system is its de-
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TRIANGULAR MESH
Concrete Reinforcement

for Floors, Bridges, Dams, Sewerpipe, etc., etc.

¥ Continuous bond reinforcement, lapping and tying unnecessary. Made of Cold Drawn Steel, 20 per

cent strouger than Hot Rolled Mild Steel. Costs 30 to 40 per cent. less tham any other reinforcing fabric
on the market.

ﬂ‘ Made in two hundred different styles, weights and cross section areas per foot width to suit the work
on which it is to be used. This ensures economy of steel. Used successfully in Canada and the United
States for two years on the largest construction work. :

“Triangular Mesh,” Style No. 42, subjected to load of $2,900 lbs., or
ConcBeC&SSIal:;_ iqf.t;rﬁp?é'ag.'°'§532°e§§f8’( ltt';st recengtly made In Toronto under direction of Prof, Swan, U. of T.,
’ - P full details of which will be given on request.

widths 18 in. lo 54 Im, or can be
Tri 3 ent is put up in rolls 150 ft. 40 600 f. In a roll and in ,
Triangular mesh reinforcem: psuppﬁed cut to lengths required from 2 fi. 10 600 ft.

; i the many advantages of Triangular Mesh
9 We want every Engineer, Architect and Contractor to know ‘ t |
Reinforcement Ozr two boolzs—“Engineers' Handbook” and “Some Users of Triangular Mesh‘ and Their
Structures’—should be in the hands of every one interested in reinforced concrete construction,

9 If you have any reinforced concrete work in hand let us have your specifications covering area of
reinforced concrete, spans, and loads, and we will submit you prices that will surprise you.

Triangular Mesh Reinforcement has absolutely no competitor when efficiency and cost are considered.

W. D. BEATH & SON

Toronto Selling and Distributing Agents
or 193-195 Terauley Street, TORONTO.
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pendability, promptness and thoroughness in operation.
Working automatically, positive in action and always
rcady for service, it not only practically precludes the
passihility of a fire gaining any headway, but cffectively
extinguishes the flames within the immediate area in
which the fire started. Only 165 degree Fahrenheit is
necessary to release the sprinkler and set it in operation.
At this temperature the fuse of the nipple melts and the
pressure on the sprinkler head cause ‘it to revolve at a
velocity capable of throwing a heavy shower of water
in every direction, the area covered by each sprinkler
head in this respcct being approximately 10 fect square.
T'he relcasing of each sprinkler, however, is entirely in-
dependant of the others, so that no water js thrown or
damage done except at the point where it is necded.
Another feature that may be mentioned in this connec-
tion is an alarm device so arranged that should a fire
occur in the area protected by a sprinkler the alarm would
be sounded simultaneously with its release, thus bringing
the service of the fire department to
render additional assistance should it be
required and to stop the flow as soon
as the flames are extinguished. -

But apart from lessening the fire haz-
ard, there is another advantage, equally
as important, which the automatic
sprinkler affords, viz.:—the reduction of
insurance rates. So great an economy
does it effect in this respect that the
cost of such .a system is practically off-
set in a few years’ time. As a speci-
fic' instance, we might menticn that
in that Jamieson Building, corner Queen and Yonge
sts., Toronto, the automatic sprinkler system installed by
the General Fire Equipment Company, Toronto, resulted
in a saving that within two years was sufficiently great
to cover the complete cost of its installation.

It would be interesting to go more fully into the his-
tory of the sprinkler and trace its developement from its
inception nearly a century ago up to the high standard
it has attained to-day; but suffice it to say that since 1872
when the present type of automatic sprinklers came prom-
inenly into use, it has beent so unanimously endorsed by
insurance companies, merchants and manufacturers that
hundreds of millions of dollars are now under their pro-
tection in all parts of the world. So unqualifledly are
they approved, that the insurance companies have estab-
lished departments to regulate their manufacture and in-
stallation and have carried the science of automatic fire
protection so far that there is now scarcely a possibility
of a serious fire where they are installed, as their in-
spectors are continually .making tests in their own labra-
tories and in the factories where the sprinklers are made.

Possibly the best time to install sprinklers is when a
building is being crected. especially where it is desired
to conceal the pipes. The installing engincer can then
work in conjunction with the architect and arrange the
sprinkler heads so that they in no way wiil interfere with
the dccorative scheme. However, it may be added that
quite often the plpes can be successfully concealed after
a huilding has been completed. as is to be seen in Ryrie
Bros.' store, Toronto, whete the sprinkler heads are ar-
ranged so that they in no way mar the ornamental ceiling.

This system was also installed by the General Fire
Equipment Company and is but one of the many ims
portant contracts which they have executed without caus-
ing inconvenience or annoyance to the occupant of the
building, the job being carried out without any delay,
and the character of the workmanship excellent.

T'his company is in receipt of letters from merchants
and manufacturers in all parts of the Dominion, attesting
to the cfficiency of their sprinklers and the thorough
manaer in which they have been installed. A copy of
these letters will be sent to anyone interested upon re-
quest to the General Fire Equipment Company, 72 Queen
st., East, Toronto. :

AN AGGRESSIVE AMERICAN IN CANADA. :

OUR FRIENDS on the other side of the border tell
us with a certain degree of pride that they have adopt-
cd some of our Canadian sons and of them made highly
prosperous citizens, and with the same national pride
we point to instances where young Americans have found
their way to Canada and hecome heart and soul engaged
in the great work of industrial development which is the
world’s marvel at this present day. :

Oue of the most striking examples of a young Amer-
ican “making good” in Canada is Mr. W. H. TFord, of
: Montreal. Mr. Ford

was born in Charles-
ton,  S.C.,” Sept. 1,
1879. Some twenty-
four years later he
decided that the ce-
ment industry was
about of the propor-
tions to provide him
with a life work, and
consequently on Jan.
1, 1903, he engaged
_ with  the Carolina
Pcriland Cement Co.,
Charleston, in the
capacity of travelling
salesman. Onec year
later he was - pro-
moted to the position
of assistant manager
of sales with head-
quarters at Atlanta,
Ga. Two years from
that date found him
general manager of
the Kosmos Portland
Cement Co. at Louis-
ville, Ky. Another
two years, after a
most strenuous amd
successful career,
however short, Mr.
Ford was made vice-
pres. of the Wm. G.
Hartranft  Cement
Co., with headquarters at Philadelphia. Shortlv after
this event he came to Canada and located in Montreal
incharge of The Hartranft Canadian business, which
company disposes of the entire output of The Vulean
Portland Cement Company.

Ms. Ford is one of the many young American busi-
ness men who early foresaw the coming great develop-
ment of Canada, and lost no time in associating himself
with Canadian business circles, where he quickly became
kr!own as a most alert business man and one of the Do-
minions most active and enthusiastic promaters.

Mr. Ford in conversation says he is of the opinion
that Canadian resources and business possibilities are
sufficiently great to occupy the undivided attention for
the next fifty years of the keenest men on the.continent.

W. H, FORD.

OPENS TORONTO OFFICE. .. .. ..

THE DENNIS WIRE & IRON WORKS CO.. Ltd..
of London, Ont., have recently opened a branch office in
the Pacific Building. Toronto. Mr. C. R. Ebernard will
be in charge of this end of the business. This step was
deemed necessary owing to their increased business in
Toronto. Already the advisability of this move has been
demonstrated by the dispatch with which Toronto orders
have been executed.
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Taylor-Forbes “SOVEREIGN” Heating

“DUNSMUIR" CASTLE, VANCOUVER ISLAND.
This magnificient residence, the home of the Dunsmuir Tamily on Vancouver Island, s sand 1o be the Targ-
est private huilding in the West. Tt is heated by Canadian Steam Boilers and >overeign " Radiators™ made ot

the Taylor-Forbes foundry in tuclph.

Canarlian Steamt Botlers are
built on the unit principle, each
section  heing  separable from
its wdjoiing  section  without
the destruction or injury  of
any connecting part. The size

of the  bhoiler may thus be

added 1o, to provide increased

heating capactty in a huilding

that  has  been extended, A

hoiler built on the unit prinei-

ple s casily dnstadled and an

accidental injury to any  sec-

trm will not affect the satis-

factory operation ol the heat-

ing svsten.
CANADIAN - % “SOVEREIGN"
STEAM BOILER. i RADIATOR.

TAYLOR-FORBES (™. GUELPH, Can.

Branches and Agencies:

TAYLOR-FORBES CO., 1088 King St. W, TORONTO. TAYLOR-FORBES CO., 122 Craig St. W., MONTREAL.
TAYLOR-FORBES CO., 340 Pendar Street, VANCOUVER. GENERAL CONTRACTORS SUPPLY CO., HALIFAX, N.§
MECHANICS' SUPPLY CO., QUEBEC. H. G. ROGERS, 53'% Dock S$t.,, ST. JOHN, N.B.

THE BARNES CO., CALGARY, ALTA. VULCAN IRON WORKS Limited, WINNIPEG, CAN.
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Furnacef ) ¥
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Under no circumstances should a room or office be
HEATED EXCLUSIVELY BY DIRECT RADIATION
from exposed steam radiators or pipes. It is one of the
most unhealthy, KILLING SYSTEMS IN EXISTENCE.

LEWIS W. LEEDS,
Consulting Engineer of Ventilation and Heat-
ing for U, S, Treasury Department, in
‘““Proceedings of Franklin Institute.”

‘W
\H [
\

Froni a physician's standpoint, there is only one cor-
rect method of heating, and that is by the indirect hot air
furnace method, properly instailed and with a provision
for producing the proper degree of relative humidity.

Sectional Diagram, showing Interior of Com-

After careful study and trial and observation, | am bustion Chamber, Position of 1ot Air
compelled to condemn all direct methods of heating by Columns and Dircction of ire ;
radiators located in the rooms. Travel.  Record  Calorific !
B. G. LONG (M.D.). Warm  Air [leat ‘
Producer,

Read what a satisfied customer has to say of the ADMIRAL :

KiNasroN, Ont, VFebrnary 15th, 1995,
Rucorp Founvry & MaciiNe Co.,
52 Colborne Street, Toronto.
CGHENTLEMEN,—— ) ~

T respectfully give answer 1o your favor of {he 12th inst., eoncerning the No. A7
Admiral Furnace instulled by Messes. Nimmons Bros, ol this city, at my residenee, No,
23 Mack Street.

I beg to say that the Warnwee gives entire satisfaction, and no praise of mine ean
possibly convey how well satistied my wife and myself are with this Admival Furnace.
The house is not by any meuns an easy one to heat, having theee flafs, and rooms so
arranged that equal distribution of heat is ditfieult, hut the Admiral Furnace has mastered
all difficulties and works like i eharm,

During the past month of wisuwadly severe weather this Furnaee has done motre
than we ruuhl expect,  The consnmption of coul iy ver  small for the heat it throws
through all parts of the house.  No Furnaee that T have yet seen equals this, so far as
I am ahle to judge. It also burns the coal thoroughly and uniformly, .xnd thie ashes
require little if any sifting,

Yours respectiully
(Signed) J. "I METCALIE,
Kingston, Ont,

Record Foundry & Machine Co.

Montreal, Que. = ‘Moncton, N. B.
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The Best Boiler Because
It Gives the
Best Results

(]l'l‘hv Gurney-Oxtlord 900 Servies Boiler, For steam or

water, is designed on the most practical lines,

q['l‘*]n' [Tighest Technieal Knowledge is enthodied in {he

general construetion, great care heing taken to pre-

clide any poxsibility of Haws or faulty parts.

GI\I any features of a decided (\ulluu( are worthy of

the elosest serutiny and after colmparisons are made

vou'll readily substantiate onr modest elaim for the

GURNEY-OXFORD
900 SERIES B()ILB 1S

Study These Facts

——DEP IR BOX.
—ANGITATING GRATES.

——NO HEADERS, ——LARGE IR DOOR.
—LARGE CLINKER DOOR.

e LONG FIRK TRAVIGLL

— = COMPACT AND EFFICTIEN'T,

WE'LL GLADLY ANGWER QUESTIONS, AND ANY AG3ISTANGE OUR DRAUGHTING O
ENGINEER DEPT. GAN' GIVE 15 YOURS FOR THE ASKING

GURNEY I‘()UNDRY CO., Limited

TORONTO
LONDON ~ MONTREAL ~ WINNIPEG ~CALGARY EDMONTON  VANCOUVER

HAMILTON
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‘““DIAMOND BRAND" HARDWOOD FLOORING IS Godn FLOORING
SIEMON BROS., LIMITED
WIARTON, ONT.

HARDWOOD FLOORING
OAK, MAPLE, BIRCH AND BEEGH

Principal Markets and Distributing Points:
TORONTO MONTREAL HALIFAX WINNIPEG VANCOUVER LIVERPOOL

Our New Plant 80 x 600 Feet on 15 Acre Site

500,000 Feet of Finished Flooring in Stock Ready for Shipment
TORONTO OFFIGE: 309-10-11 CONFEDERATION LIFE BUILDING- PHONE M. 6508

\/\/ew o([)e/)a/’f/ne/zl'

We have decided to establish a New Department in ““Construction,”” com-
mencing with the August number, to be known as a “Correspondence Depart-
ment,” in which will appear letters from our readers, discussing current build-
ing topics, asking questions, and general comment.

Correspondents may be assured that their contributions will be dealt with
by the very best authorities obtainable on the several topics that will be ventil-
ated 1n this department.

We earnestly request our readers to take a lively interest in this new de-
parture and send along their questions and comments. While it may occur
from time to time that all letters may not be dealt with in the issue immediately
following their receipt, owing perhaps to the volume received, still it can be de-
pended upon that they will receive our attention in the same relative order as
they are received.

Address all correspondence to
THE Ebiror, ..
“CONSTRUCTION,”
Saturday Night Bldg., Toronto.




CONSTRUGTION

Uy

Including

Craftsman

Mission

Colonial

Historic

Mantels and Fireplace Goods

Louis X1V,
Louis XV.

Modern Louis XVI.

Renaissance
Gothic

and Rococo

Empire

Styles Etc.

The beautitul homes that Are new under course of constraction will no donht require the
Hinost eare on the part of (he sorehitecers Lo =ee that they are dinished and equipped in @
nuanner that will fultill their fondest hopes aod result in o residon e equal Lo their expectations, !
Notwithstanding the excellent comeeptions of {he designers of cur homes, it often oceuts [hat i
architects are contronted  with o serious difticulty when  they atempt (o otevialize  Uleir |
designs. Realizing this difficulty, we have establisbied  owr House BFurnishing Departiment on ‘
such broad and comprehensive Tnes as to reduce such diflicablios (o mininman. Particularly
we o may mention our Mantels Tile and Fiveplice Goods Departiment, in which is coorried o

complete range of Fireplacee Goods and Alantels fram the workds best manufacturers, and we

especially invite architects to o call with their clients aud inspect our various lnes, They will
tind o statf of expert decorators ot their serviee and suggestions cond designs will be litdly
suband led,

We make a specialty of carrying out architects’ designs in all classes of decorative work.

“T. EATON CGQ...

TORONTO CANADA
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The ‘“BERG PRESS™ is the highest development in the art of Brick Making Machinery, so pronounced by the
United States Government

BERG MACHINERY M'FG C0., LTD.

Engineers and Manufacturers of

Highest Grade Brick Machinery

AND EQUIPMENT

For Sand-Lime, Sand-Cement, Fire-Brick and
Clay Pressed Brick Plants

PLANS AND SPECIFICATIONS FURNISHED

Niagara and

Batnarst st = 1oronto, Canada

Herg Improved Brick Press

CHAMBERLIN

METAL WEATHER STRIP

NO RUBBER INVISIBLE
NO FELT INDESTRUCTIBLE
NO WOOD - FUEL SAVING

ENDORSED BY LEADING ARGHITECTS AND BUILDERS.
ESTIMATES FURNISHED ON REQUEST

CHAMBERLIN METAL WEATHER STRIP CO., LIMITED

Kingsville, Ont. Phone M. 4319 385 Yonge §t., Toronto

ARCHITECTS

are invited to call upon our ILLUMINATING ENGINEER when planning ELEC-
TRIC LIGHTING INSTALLATIONS. Absolutely no obligation. His services
are gratis. Phone M. 3975, write or, better stll, call.

THE TORONTO ELECTRIC LIGHT CO., Limited

12 ADELAIDE STREET EAST

ARCHITECTURAL
RELIEF
DECORATIONS

lllustrated Catalogue on application.
Modelling and detail.

W. d. HYNES

16 Gould Street. TORONTO Phone Main 1609
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DUNLOP RUBBER WORKS

Do not associate the Dunlop
Company exclusively  with the
solid vubber and pnewmatice tire
industry,

Inthese Tines the Dunlop fae-
tory supplies the great propor-
tion of the trade in Canada.

But the Mechanical Rubher
Goods Department is no less jm-
portant a branch of the Dunlop
mdustry in Rubber.

The  Mechanical  Department
Conveyor Beiting made by the Dunlop Tire and Rubber Goods Co. Part of . .
a 85-ton order. now occupies hall the  Dunlop

Rubber Works, and at the pres-
ent rate of expansion will soon
constitute a good sized  Tactory
in itself.

The
Trade Mark of Quality
in Rubber

One Length of Large Shipment of Suction Hose for Sand Dredge made at
the Duniop Rubber Works.

Rubber Belting in all grades and sizes.  Also Frietion Belts, Band Saw Belts.

Gavden Hose, Brewers™ Hose, Aiv Drill Hose, Hot Water and Chemical Hose, Higl
Pressure Hose, Aty Brake Hose, .

Sheet Packing: “Polar Bear,”’ “lihony,” “Admiral” and ““Sunset.”’ Cloth
Wire Inxertion Packing,  Piston Packing, Gaskets, Valves, Washoers,

Rubber Heels and Rubber Soling, Shoemakers’ Cement.,

Horseshoe Pads, Cruteh Tips, Rubber Bumpers, Prop Blocks.

lovery Variety of Rubber Moulded Goods,

THE DUNLOP TIRE & RUBBER GOODS
COMPANY, LIMITED

Head Office and Rubber Works, Booth Avenue, Toronto

Branch Depots and Tire Repair Works
MONTREAL ST. JOHN VANCOUVER VICTORIA CALGARY

and

WINNIPEG

_“




88 CONSTRUGCTION
We do a general Planing Mill business and handle all kinds of
lumbenr, but our specialty in the Mill end of our business is
e [NTERIOR FITTINGS OF EVERY DESCRIPTIO N s
including furniture made to order, for Steamships, Banks, etc.
We keep a large stock of KILN DRIED HARD WOQODS ready for
prompt shipment, - - - - Get our prices.
Gold Medal Furniture Manufacturing Co., Limited, Teronto
——+{+ WIRE LATH
7 ﬂ | The only perfect Lathing, for the reason
| that the Wire is completely embedded in
M Mortar and cannot rust. It is the only
- Lathing that will stand the test of time.
l l H We manufacture Conorete Reinforcing. Write for particulars.
THE B. GREENING WIRE CO., Limited
Hamilton, Ont. Montreal, Que.

“GALT” EXPANDED STEEL LATH

Fireproof Non-=Plaster-Staining
Vermin=proof = Very Flat and Rigid
Easily applied and plastered

THE GALT ART METAL CO., Limited, GALT, ONT.

WINNIPEG TORONTO MONTREAL
Winnipeg Supply Co. W. D. Beath & Son Wm. McNally & Son
VANCOUVER CALGARY ST. JOHN, N.B.
, Morrison & Morrison The Standard Supply Co. Estey & Co.
N IDEAL PLASTERING SURFACE. EDMONTON HALIFAX, N.S.
AN W. B. Poucher Gieneral Contractors’ Supply Co.

ABOUT FIREPROOF WINDOWS

Call up the Fire Underwriters and ask them what windows mean
the maximum reduction in Insurance rates. They fix the rates,
so they know.  Some so-called fireproot windows mean less than
half what can be got, some mean wothing. I justice to your
client, do this.  We back ours up with a solid guarantee. Specify
the Ormsby ““Underwriters.”

Al Experts in Fireproof Windows, Doors and Skylights.

I A. B. ORMSBY, Limited
i b 2 FAGCTORIES:
: ” _ e - Queen and George 8ts., Toronto 677-79-81 Notre Dame Ave.W. Winnipeg
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FIREPROOF
STAIRWAYS

Canada's

Two Great
Departmental
Stores are

Equipped with

Lea’s Modern

. ..-l ” a8 *R'MF:Q P

.rﬂm“muuwfbrﬁ

MAIN STAIRWAY, ROBERT SIMPSON CO.. LIMITED,

MAIN STAIRWAY, T, BEATON CO., LIM TED,

Stairs

Advantages

Reduction in weight of
matenrial.

Greater strength and rig-
idity.

Simple in construction.

Reduced cost of produc-
tion. .

No brackets

Permanent treads-—n o

need of temporary
treads.

This Staip combines

beauty, neatness and
utility.

Canadian Ornamental Iron Co.

Confederation Life Building

TORONTO

CANADA
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| T |
| | _
| —
Structural Steel for | | IRONa STEEL
|
d d | TANKS TRUSSES
Q“le I)ehvery ]. STANDPIPES GIRDERS ’
_ ] ‘ | WATERTOWERS BEAMS |
e v i postion w0 make ek shrpment of BLAST COLUMNS
either plain or riveted material for FURNACES and
and ALL KINDS
BRIDGES, ROOF TRUSSES oM b
Columns — Girders - - Beams PLATE WORK STRUCTURAL
Towers and Tanks OF STEEL ;
Penstocks ALL and |
DESCRIPTIONS IRON WORK ‘
ESTIMATES FURNISHED PROMPTLY Estimates and Designs Furnished on Application
Capacity 18,000 Tons Annually T“E TORONTO IRON WORKS
| LIMITED
. Structural Steel Co., Toronto, Ontario
o Limited Works : Head Office :
Mot MONTREAL Cherry Street 6 King St. W.
Phone M. 3274 Phone M. 6926

$— |

Stratford Bridge and Iron Works Co. i

STRATFORD - - CANADA

CONTRACTORS AND ENGINEERS FOR

STEEL BRIDGES, STEEL BUILDINGS, ROOF TRUSSES, FIRE ESCAPES
STRUGTURAL STEEL WORK OF ALL KINDS

ESTIMATES AND DESIGNS FURNISHED FREE ON APPLICATION

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

TURNTABLES, ROOF TRUSSES
B STEEL BUILDINGS
Electric and Hand Power CRANES

IS/ Structural METAL WORK of all kinds

BEAMS, CHANNELS, ANGLES, PLATES, ETG, IN STOCK
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L. H. GAUDRY & CO.

Limited

IMPORTERS

Steel I Beams,

Chan-

nels, Plates, Angles, Etc.

Cast Iron Columns

Steel Sashes and Casements

Quebec

16 ST. PETER ST.

and

Montreal
CORISTINE BUILDING

STRUGTURAL
STEEL

FOR
Bridges and Buildings

Roof Trusses
and Columns

Plate Girders
and Beams

Towers and Tanks

Structural Metal Work
of All Kinds

Estimates and Designs
Furnished Promptly

JENKS-DRESSER COMPANY

LIMITED

SAKNIA ONTARIO

Miller Bros. & Toms

Machinists
Millwrights

and Engineers

BUILDERS' DERRICKS
HOISTING WINCHES
AND GRANES

Celebrated ¢ Blackman® Venti-
lating Fans

Makenrs for Canada of the *‘“‘Hill”
Patent Friction Clutches and Cut-
off Couplings and Bearings

MILLER BROS. & TOMS

MONTREAL
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ART STONE

THE CANADIAN ART STONE COMPANY, LIMITED
PRICE STREET, TORONTO.

SAND?

- -
Architects and Engineers, Attention!

The following tests made by the Fuaculty of Applied Science and Engineering, University of Poronto, shows e supecioe

dquality of “Water-Washed” sand over the average pit savd used for building purposes and reinforecd conercio Steel con-

struction, where sand is expectad (o eome up to the stndard of other tirst-class materials used on the work, I fire occnrs,

disintegration cannot possibly take pluee in walls or conerete with a mortar containing 55 per cent, of silica (standaord quao (2),
sieh a8 o wiater washed sand s,
CHEMICAL ANALYSIS OF WATER-WASHED SAND FUSHION TEST OF WATER-WASHED SAMD
Silica o e 55.0 % Sample ground Lo-pass S0 mesh and compressed in form
of Segar cone.
Alumina and lron ........ ... i 12.3
Temp. C. Temp. F. Behaviour.
LimE e e 17.0 1250¢ 2280° Cone sintered.
Magnesia ... e e e e 2.4 1350_“ 24.6:0“ ‘Cone softened.
Unground material headod in erucible,
Moisture and Carbon Dioxide ....................... 13.3 1350°C. 2560°F. Sintered slightly.
Sand & Dredging Limited
Tol. Main 4507 Spadina Avenue Dock, Toronto

DAVID McGILL
BUILDING MATERIALS

Representing
MISSISQUOI MARBLE CO., LL.TD. DUPLEX HANGER CO.
HENNEBIQUE CONSTRUCTION CO. BATH STONE FIRMS, LIMITED.
DON VALLEY BRICK wWORKS. LUDOWICI-CELADON CO.
SAYRE & FISHER CO. COLUMBUS BRICK & TERRA COTTA CO.
JAMES G. WILSON MAN'F'G CoO. ATLANTIC TERRA COTTA CO.
ROBERT BROWN & SON, LIMITED RUTLAND FIRE CLAY CO.

HENRY HOPE & SONS, LIMITED.
Catalogues, Samples and Quotations on Application

MERCHANTS BANK CHAMBERS, MONTREAL - TELEPHONE MAIN 1200

PLACE YOUR ORDER FOR

SILLS,HEADS and STONE TRIMMINGS

WITH THE

Cement Products Company

Manufacturers of Cement Building Materials
OFFICE: 19 Wellington W. Phone M. 3056 FACTORY: 230 St. Clarens Ave.
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Interior of DBank of Ottawa, King Edward Hotel.

We
Specialize

in

Bank Interior
Woodwork
and
Furniture

This is one of
1400 similar
contracts executed
by us in Canada

CANADIAN OFFICE & SCHOOL
FURNITURE C0., LIMITED

PRESTON, ONTARIO

t\\\\\,

EK E R C -
/
s
TRADE . j
/( ,/ )

_PAT IN éANAoA 1907 T

VAI.VE mscs

mwmlﬂ A

)

l s Mm

Nothing to equal them
has ever been made

The Gutfa Percha & Rubber Mig. Co.

of Toronto, Limited

Toronto Montreal Winnipeg Calgary Vancouver

Artistic House Furnish-
ing and Decorating

Designs and cstimates prepared free of
cost for furnishing and decorating 4 com-
plete home or a sigle room from the most
simple and inexpensive treatment to the
most costly. -

Samples of the latest and most exelusive
designs in materials for furniture coverings,
curtains, wall ceverings, carpets, cte, may
be obtained from our showrooms estah-
lished in the Birks Building, Montreal.

DECORAYORS
TO H.M. KING EDWARD v

GS

WARING &
Git ow 1o

SPEGIALISTS

IN INTERIOR DEGORATING & FURNISHING
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MANUFACTURERS’

Non - Corrosive Sprinklers
HAVE STOOD THE TEST

Read how quickly they put out this Fire

The Gensral Tire Rquipracnt Ca.,

John B. Smith & Sons

city. TORONTO
ol Si
hi 1 with re a few nights ago which we
think you should know atout. In one of our lumber dry-kilns we had

an 1ron shaft which man used to convey power into a muchine shop beyond

the dry-kiln. A coupling on the shaft became dstaciind and ths friction

n to become read hot and set fire to the promisss. This
ehuft i3 situated in the pit wheru our hot alr pipes are, and although
our large fan was blowing the hot atr ard tha flanas right into eur
kiln-driod labor, your sprinkler heads opencd and putl out tha [ire

re wan complately ex—

tingulehed. We "hane tils speais volumes For your sprinkler system
and we inpe Lthat you muy ke alle 16 kat etnar @wnuracturing fime
kn 1 part, ak n i

John B. 3x:ith & Sons
They will do the same for you, and will

reduce your Insurance 409 to 709.
THEY NEVER FAIL

The General Fire Equipment Co., Ltd.
TORONTO

BEST ENGLISH FIREBRICKS
SILICA BRICKS
MAGNESITE BRICKS

For all Purposes

MARBLE

Italian Tennessee
Colored Marbles

Sawn not Polished

We shll be pleased to quote on your re-
quirements

B. & S. H. Thompson & Co.

LIMITED

MONTREAL

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 qualitics essential to this class
of work.

We also manufacture White and
Grey Lime,

Ruhble is one of our Specialities.
Prompt shipments via G.T.R. and
C.P.R.

Phone Main 5377 or Write

I
l
\
!
I
|
|
|

(

0HR|STIE HENDERSON & 00., |

Limited

| Head Office: 34 Yonge St.,

TORONTO %

Jas.C.Claxton @ Son
GENERAL CONTRACTORS

We specialize in the Construc-

tion of High Class Buildings.

Architects are invited to inspect

our work.

Concrete and Masonry a spe-

cialty.

ESTIMATES FURNISHED

JAS. C. CLAXTON & SON

GENERAL CONTRACTORS
123 Bay St. TQRONT( Phone M. 6739
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‘ - = == S

‘IDEAL’

e | | Automatic
v Batch
| - IDYAYL
| | Concrete
J [ ]
Mixers

will do more work
with less help than
any other. i

Lo l\1tlrm\|70l"’ S o We also manufac-

e “}“\L L0 I -~ ture Gas and Gas-

(,omn“' N ‘HA oline Engines,

| 4 » . ) - o Tanks, Towers,
' Hoists, etc

WRITE FOR
CATALOGUES

Gould Shapley 8 M\ur Co., Brantford Can

WHEN AN ARCHITECT SPECIFIES

Roman Stone

(Trade Mark Registered)

He guarantees to his client perfect material throughout. Exact re-

production of details.  Prompt delivery.

What more can he require /- The price is also much lower than

that of natural cut stone.

T oo e o 1he Roman Stone Co., vinitd

204 St. James St.,
Main 3300 MONTREAL. 100 MARLBOROUGH AVE.

Selling Agents for Quenec. North 4455 TORONTO.
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HARDWOOD FLOORING TALKS

The mest difficult, as well as the most essential feature in the manufacture of Hirdwood
Flocring is the proper seasoning of the rough material.

Owing to the great expense in the equipment of a modern Dry Kiln, the average manufac-
turer hesitates to go the limit necessary to get the best results.

The sysem used by the manufacturers of “BEAVER BRAND'" Flooring, is a combinaticn
of the principtes of evaporation and condensation.

- D With this scientific method of preparing material, combined with a daily capacity of 50,000
TRADE \ MARK ft., or over 15,000,000 ft. per annum, of seasoned lumber, the possibility of shrinking, warping
and twisting is reduced to a mnimum, and enables the manufacturers of “BEAVER BRAND”

REGISTERED FLOORING to pos:.tively guarantee perfectly KILN DRIED stock.

THE SEAMAN KENT CO., Limited

MEAFORD, ONT. TORONTO, ONT. MONTREAL, QUE.

N
GOOLD ELECTRIC CONSTRUCTION CO.

ELECTRICAL ENGINEERS AND CONTRACTORS
Room 114 Stair Building
Phone Main 5043 - - - TORONTO

We are experts on Elevator-mill and Power-House work, high tension trans-
mission lines and electrification of industrial plants, examinations, estimates,
reports, plans and specifications furnished for all systems.

We enter into contracts for the complete installations of Power and Lighting

Systems.

RN

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

Roof Trusses, - Fire Escapes, - Iron Stairs, - Sidewalk Doors, - Etec.
Cast Iron Post Caps, Bases, Etc.
Stesl Beams, Channels, Angles, Plates, Column Sections, Etc., always in Stock.

Canadian Mfg. of THE ERNST AUTOMOBILE TURNTABLE

OFFICE AND WORKS:

63 Esplanade E., TORONTO, ONT.

The Linde British Refrigeration Co., Limited, of Canada

Head Office - - Montreal, P. Q, '

MANUFACTURFKRS OIF

REFRIGERATING and ICE-MAKING MACHINERY i

KFOR

Abattoirs, Packing Houses, Cold Stores, Hotels, Breweries, Restaurants, Creameries,
Dairies, etc.

NEARLY 7,000 MACHINES INSTALLED | WRITE FOR CATALOGUE

I §
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300000 .

« square feet plazed in

N The WesthFhousc Works
. ~ 4l

S The SMITH

S ’ﬂ - 'v =‘g_<,m _‘i% N \h .
PILKINGTON BROTHERS 175 || Marble & Construction Co.

77‘7/‘7/ N T, ‘ LIMITED
o S |

N e

We ave Equipped to Handle Your
Work Promptly in

Marble, Tile, Slate,

Marble Mosaic, Ceramics,

and Terrazzo

Made in Three Varicties
‘CAST - ROLLED - POLISHED -

A Positive Safeguard
against
Spread of Fire
Injury from Breakage
B_g‘glars & Housebreakers

Estimates and Samples Furnished
on Application

458 Bleury Street
MONTREAL, Que.

e e e S O /. / i L7 AR )
MONTRIZAT, TORONTO WINNIPHG VANCOUVER

Brisby Lane Mercer St Muarket St Columbin Ave.

*GALVADUCT™ and *LORICATED” CONDUITS are

(a) Regularly inspectedandlabeled under the supervision of Underwriters’ Laboratories. (Inc.)

(b} Inspected by Underwriters' Lahoratories (Inc.) under the direction of the National Board
of I'ire Underwriters,

(¢] Ineluded in the list of approved Electrical Fittings issued by the Underwriters’ National
Electric Association,

(d) Inspected and labeled under the direction of the Underwriters’ Iaboratories. (Inc.)

(e) Included in the list of conduits examined under the standard requirements of the
National Board of Fire Underwriters, by the Underwriters’ National Electric Association after
exhaustive tests by the Underwriters’ Laboratories and approved for use.

CONDUITS COMPANY, Limited

Toromte Montreal

E. J. Dartnell, Building Supplies, Etc.

Fine Face Brick, Dry Pressed, Wire Cut Plastic and Repressed Plastic;
Reds, Buffs, White, Ironspot Mottled, Grey, Brown, Orange, etc., etc.

Terra Cotta Fireproofing and Partition Blocks, high grade, made from
Fireclay. Concrete Mixers, Enameled Brick. Fire Brick.

157 %t. Fames Street = = aontreal
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CONCRETE SILOS.

CONCRETE FINISHERD
SURFACES.

Published for gratuitous dis-

tribution, and will be sent upon
MINY AND PLANE CON-

request to parties who are in-
CRETE BY HAND.

terested in concrete work.

PORTLAND CEMENT SIDE-
WALK CONSTRUCTION.

THERE'S ONE BEST CEMENT

There's a best in evervthing,

There’s always a standard by which evervthing else
in the same line is judged. The best Cement is

“VULCAN”

Other brands are claimed to he “as good as Vulean,” but why experiment with the
YJust as good”” kind when vou can have the standard itself for the asking,  Vulean is

Strong—Uniform—=EFinely grownd—Carries

sand weell—Ias an cxceplionally good color

and s positively without an equal for all
Iigh elass work.

Always demand Videan when ordering through yvour dealer. 11 he hasn't it in stock,

write direet to us. We can ship by rail or water and carry full stoeks in Montreal,
Toronto, and at head of lakes for Western husiness.

WM. G. HARTRANFT CEMENT CO., Limited

SOLE SELLING AGENTS

MONTREAL




CONSTRUGTION 99

“LEHIGH"

MADE BY

LEHIGH PORTLAND CEMENT CO., LIMITED

For Sidewalks and High Grade

Engineering and Construction
Work - - -

THORN CEMENT CO.

GENERAL SALES AGENTS
601 CONTINENTAL LIFE BLDG.

TORONTO, ONT.

THE OLD RELIABLE

WHERE 25 000,000 BGS OF

HAVE BEEN USED DURING THE PAST
IN CANADA STAR 21 YEARS

APPROXIMATELY

City of Toronto - - - - 1,600, 00 Bags
Government Canals, Rallways and Public Works 2,000,000 ,
The Principal Canadian Rallways 1,600,000 ,,
in the Best Classes of Strvctural and Farm
Work throughout the Dominion - - 20,000,000 ,,

25,000,000 Bags

| THE CANADIAN PORTLAND GEMENT CO0., .=

THE CANADIAN STAN[]I\RD1 TORONTO MONTREAL
The Western Canada Cement & Coal Company

Manufacturers of PORTL AND CEMENT

of Very Highest Quality. (Every Barrel Guaranteed).

The largest producers in Canada, we are in a position to accept and
can deliver large orders promptly and without fail.

“EXSHAW BRAND"”
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RcsuHs Count!

“(ueen’s Head”

Galvanized Iron

will give satisfactory results
both in appearance and wear.

The Quality others strive to equal.

John Lysaght, Limited

Makers
Bristol,Newport &Montreal

A. C. Leslie & Co., Ltd.

Montreal

ManagersCanadianBranch

KERR =
I ‘““Radium” Disc ?
“ 4 VALVES

meet the 1‘(‘(|11i1'cmcnts 01
any high-class steam job

[

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
Tron are made solely by §
. us. Others have copiad
voour 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

L

S PINE

Al HEMLOCK

S SPRUCE

Hl  QUARTERED
& | WHITE and RED
0 OAK

0 | ASH and MAPLE
0
R
S

L. A. DeLaplante, Ltd.

EAST TORONTO

Beach 230. Private Exchange

NOT OO & =Tt |~

L UMBER

_-,1

Main Entrance, Canadian General Flectric Co.'s Building, Toronto.
Darling & Pearson, Architects. Frrp Holmes & Sons, Contractors.

FRED HOLMES & SONS

BUILDING CONTRACTORS
Cut Stone, Brick Work, Fireproofing, Etc.

Separate Tenders given for Cut Stone
I105-11I3 Yonge St. TORONTO Phone N. 683
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- DIRECTORY:x:
ARCHITECTVRAL- SPECIFIGATIONS

AIR WASHERS AND HUMIDIFERS.
Sheldons, Limited,

ARCHITECTURAL
BRASS WORK.
Dennis Wire and Iron Works  Co.,
Limited.

ARCHITECTURAL IRON.

Canada Foundry Company, Ltd.
Canadian Ornamental Iron Co.
Dennis  Wire and Iron Works Co.
Gaudry & .o, 1. H.

Francis Hyde & Company.

The Pedlar Peaple,

ARCHITECTURAL STUCCO RELIEF.
W. J. Tlynes.

ARTIFICIAL STONE.

The Canadian Art Stone Co., Limited.
e Roman Stone Co., Limited,
Francis 1lyde & o,

ASBESTOS PRODUCTS.

A. B, Ormsby, Limited,

BANK AND OFFICE FITTINGS.
Canadian Office & School Furniture
Co.

Gilobe Tfurnitare Co.

BANK AND OFFICE RAILINGS.
Dennis Wire and Iron Works Co,
Limited.

BANK AND OFFICE WINDOW BLINDS.
3. Greening Wire Co., Tuamited.
Dennis  Wire and Iron Works Co.,
Limited.

BATH ROOM FITTINGS.

(ieneral Brass Co., Iimited.
Standard Ideal Co,

Somerville, Limited.

James Robertson Co., Limited.

BELTING.

Duntop Tire and Rubber Co., Limited.
Guttn Percha & Rubber JMfg. Co.,
fiimited.

BLOWERS.

Sheldons, Limited

ELOW AND VENT PIPING.
Metal Shingle & Siding Co.
A. B Ormsby, Limited,
The Pedlar People.

BOILERS.

Gurney Foundry Company, Ltd.
Gurney, Tilden & Co., Limited.
Dominion Radiator ‘o, Limited
Wing Radiator Co., Limited.
Taylor-Forbes,

Clare Bros.

Somerville, TLimited.

Berg Machinery Mfg. Co., Limited.
Goldie & MeCulloch Co., Limited.

BRASS WORKS.

Jeneral RBrass Co., Tatd,
Somaerville, limited,
James Robertson, Limited.
Kerr KEngine Company.
BRICK AND TERRA COTTA.
K. . Dartnell.
Don Valley Brick Waorks.
Fadie-Douglas Co.
David MeGill
Port Credit Brick Co.
Stinson Reeb Builders' Supply Co.
I.td.
Francis Tlyde & Company.
The Terri Cotta Pressed Brick Co.

BUILDERS.

Jas. ¢ Claxton & Son.
Fred Holmes & Sons.
C. W. Noble.

BUILDING PAPER AND FELTS.
Alex. McArthur & Co., Limited.

The Pedlar People.

CAPS FOR COLUMNS AND PILAS-
TERS.

W. J. Hynes.
The Pedlir People.
CARPETS AND RUGS
T. Faton Co.
John Kay
W. A. Murray & Co.
CAST IRON COLUMNS.
Gaudry & Co., L. H.
Denms Wire and Iron Works Co.,
Timited.
The 1edliir People.

BRONZE AND

CEMENT,

Cunadian PPortland Cement Co., Lim-
ited.

K. I Dartnell,

Vulean Portland Cement Co., ILtd.
The Laketield Portland Cement Co.,
limited,
Owen Sound
David MeceGill
Francis Ilyde & Company.

Stinson  Reeb  Builders’ Supply Co.
Rogers Supply Co.

T.. A. Delaplante.

Leigh Portland Cement Co., Limited.
Thorn Cement Company.

Western Canada Cement & Coul Co.

CHIMNEY CONSTRUCTION.
Kadic-Douglas Co.

CHURCH FURNITURE,

Gold Medal Furnitare Mfg, Co,
Canadian Office & School Furniture
Co.

Globe Furniture Co.

COLD STORAGE & REFRIGERATOR
INSULATION.

Kent Company, T.imited.

CONCRETE CONSTRUCTION (Relnfor-
ced).

Jas. L Claxton & Son.

Expanded Metal & Fireproofing Co.

Metealf Kngineering, Limited.

The Pedlar People.

L Compagnie Alpha (Incor.)

Trussed Conerete Steel Co.
CONDUITS.

Conduits Co., Timited.

Francis Hyde & Company.

The Pedlar People.

‘Lav Compagnie Alpha” (Incorporated)

CORK BOARD.

Kent Company, Limited,

CORNER BEADS.

The Pedlar People,

CUT STONE CONTRACTORS.

K. F. Dartnell.
Roman Stone Co., Limited.
Canadian Art Stone Co., Limited.
Fred Holmes & Sou.
DECORATORS.
T. Taton & Co.
W. A, Murray & Co.
Waring & Gillon,
DEPOSIT BOXES.
J. & J. Taylor.

DRAWING MATERIALS.
Fugene Dietzgen Co.

DOORS.

. A, De Laplante,

DRYING APPLIANCES.
Sheldons, Limited.

DUMB WAITERS.

Otis-Fensom  Blevator Co., Limited.
Parkin Tlevator Company,

ELECTRIC FIXTURES
Toronto Flectric T.ight o,

ELECTRICAL CONTRACTORS.

Goold Electric Co.

ELEVATORS (Passenger and Freight).
Otis-Fensom  Elevator Co., Limited.
Parkin Elevator Company.

ELEVATOR ENCLOSURES.

Dennis Wire and Iron Works Co.,
Otis-Fensom  Elevator Co., Limited.

ELEVATOR PROTECTIVE DEVICES.
Jas. Ruddlck.

EXHAUST FANS,

Sheldong, Limited.

EXPANDED METAL.

Expanded Metal and Fireproofing Co.
Galt Art Metal Co.

Clarence W. Noble.

Gaudry & Co., L. H.

Metil Shingle & Siding Co.

The Pedlar People.

Trussed Concrete Steel Co.

Stinson Reeb Builders’ Supply Co.

FIRE BRICK,

E. ¥. Dartnell.

David McGill.

Francis Hyde & Co.

Stinson Reeb Builders’ Supply Co.

Portland Cement Co.

FIRE ESCAPES.
Gaudry & Co., 1. IT
Dennis  Wire and Iron Works Co.,
Limited.

Parkin Elevator Company.

FIRE-PLACE GOODS.

T, Katon Co.

John Kay Co.
FIREPROOFING.

Don Valley Brick Works.

Clarence W, Noble.

K. 1. Dartnell,

Eadic-Douglas Co.

Expanded Metal and Fiveprooting Co.

David MceGil

The Pedlar People,

Port Credit Brick Co,

Trussed Conerete Steel (Yo,

FIREPROOF STEEL DOORS.

Gaudry & Co., 1. M.

A, RBR. Ormixhy, TLimited,

The Pedlar People,

Stinson Reeb Builders’ Supply Co.

FIREPROOF WINDOWS,

Galt Art Metal Co,

Metal Shingle & Siding Co.

A. B. Ormsby, Limited.

The Pedlar People,

Pilkington Brothers, Lid.

Stinson Reeb Bullders' Supply Co.

FLOORING.

Kadie-Douglas Co.
Seaman Kent Co., T.imited,

FURNACES AND RANGES.
Cluff Bros,
Gurney Foundry Company, Ltd.
Warden King, Limited.
Wing Radiator Co., TLtd.
Dominion Radiator Co., Limited,
Taylor-Torhes Company, Limited,
Record Foundry & Machine Co.
Clare RBrothers & (o,
Pease Foundry Co.

FURNITURE.
T. Eaton Co,
Canadian Office & School Furniture
Company.
Globe Furniture Co.
John Kay Co.

GALVANIZED IRON WORKS.
Galt Art Metal Co.

A. B. Ormsby, Limited.
Metal Shingle & Siding Co.
The Pedlar eople,
Sheldons, Limited.

GAS AND GASOLINE ENGINES.
Colonial Engincering Co., T.td,

GRILLE WORK.

J. & J. Taylor,

HARDWARE, *

Taylor-Forbes o,
.. A, De Laplante.
Gurney, Tilden & Co., T.td.

HARDWOOD FLOORING.

Seaman Kent Co., Limited.

HEATING APPARATUS.
Gurney Foundry Company, Ltd.
Warden King, Limited,
Dominion Radiator Co., TLimited.
King Radiator Co., Limited.
Taylor-Forbes Co., Limited,
Sheldons, Limited.
Record Foundry & Machine Co.
Pease Foundry Co.
Clare Brothers,
Goldie & McCulloch Co., Limitea,
Sheldons, Limited.

HYDRANTS,
Kerr Engine Co.

IRON DOORS AND SHUTTERS.
J. & J. Taylor,

IRON STAIRS.

Gaudry & Co., T.. H.
Dennis Wire & Iron Works Co.
Francis Hyde & Co.

IRON SUPPLIES,

Kerr Engine Co,

INSULATION.

Kent Company, Timited.

SEE INDEX TO ADVERTISEMENTS FOR ADDRESSES OF FIRMS IN THE ABOVE DIREC TORY



102

BRICK AND TERRA COTTA.
E. F. Dartnell.
Don Valley Brick Works.
Eadie-Douglas Co.
David MecGill
The Terra Cotta Pressed Brick Co.
Port Credit Brick Co.
Stinson-Reeb Builders' Supply Co.

BUILDING SUPPLIES.
Christie, Henderson & Co., Ltd.
E. ¥. Dartnell.
Eadie-Douglas Co.
Gold Medal Furniture Mrg. Co.
Francis Hyde & Co.
Lockerby & McCoomb.
David McGlill.
The Pedlar People.
Stinson-Reeb Building Supply Co.,
Limited.
Roger Supply Co.

BRICK MACHINERY.
Berg ..achinery Mfg. Co., Limited.

CAST IRON COLUMNS.
Gaudry & Co., L. H.
The Pedlar Peopie.

CAPS FOR COLUMNS AND PILAS-
TERS.
W. J. Hynes.
The Pedlar People.

CARS (Factory and Dump).
Sheldons, Limited.

CEMENT,
Canadian Portland Cement Co., l.m-
ited.
E. F. Dartnell.
The Lakefield Portland Cement Co.,
Limited.
Owen Sound Portland Cement Co.
vavid McGill.
Vulcan Portland Cement Co., Limited.
Francis Hyde & Co.
Leigh Portland Cement Co.
Thorn Cement Company.
Rogers Supply Co.
Stinson-Reeb Builders’ Supply Co.
Western Canada Cement & Coal Co.

CEMENT BLOCK MACHINERY.
Ideal Concrete Machinery Co., Lim-
ited.
Mussons, Limited.

CEMENT BRICK MACHINERY.
Ideal Concrete Machinery Co.

CEMENT MACHINERY.
Berg Machinery Co., Limited.
ldeal Concrete Machinery co.

CEMENT TILE MACHINERY. -
Ideal Concrete Machinery Co.

CONCRETE MIXERS.
Canada Foundry Company, Ltd.
E. F. Dartneu.
Mussons, Limited,
Ideal Concrete __achinery Co.

CONCRETE STEEL.
Dennls Wire & Iron Co.
Expanded Metal & Fireproofing Cu.
B. Greening Wire Co., Limited.
Clarence W. Noble.
The Pedlar People.
W. D. Beath & Son
Trussed Concrete Steel Co.

CONDUITS.
Conduits Co., Limited.
Francis Hyde & Co.
The Pedlar People.
CONTRACTORS’' MACHINERY.
Mussons, Limited.
CONTRACTORS’ SUPPLIES.
Eadie-Douglas Co.
E. F. Dartnell.
Francis Hyde & Co.
Kent Company, Limited.
David McGill.
Miller Bros. & Toms.
Mussons, Limited.
Stinson-Rec  Bullders’ Supply Co.
Rogers Supply Co.
CRUSHED STONE.
Christie, Henderson & Co., Ltd.
Rogers Supply Co.
Stingon-Reeb Builders’ Supply Co.
CUT S8TONE CONTRACTORS.
Roman Stone Co., Limited.
Canadian Art Stone Co., Limited.
Fred Holmes & Souns,
E. F. Dartnell.
DOORS.
Gold Medal Furniture Mfg. Co.
L. A. De La Plante.
DRILLS (Brick and Stone).
Mussons, Limited.

CONSTRUCTION

ELECTRICAL CONTRACTORS.
Goold Electric Co.

ELECTRO-PLATING.
Somerville, Limited.
Dennis Wire and Iron Works Co.

ELECTRIC WIRE AND CABLES.
13. Greening Wire Co., Limited.
Jas, Robertson Co., Limited.

ELEVATOR PROTECTIVE DEVICES.
Jas. Ruddick.

ENGINES, '
Berg Machinery Mfg. Co., Limited.
Goldle and McCulloch Co., Limited.
Sheldons, Limited.

ENGINEERS’ SUPPLIES.
Somerville, Limited.
Kerr Engine Co.
Mussons, Limited.

ELECTRIC WIRE AND CABLES.
B. Greening Wire Co., Limited.
James Robertson Co., Limited.

EXHAUST FANS,
Sheldons, Limited.

EXPANDED METAL.

Expanded Metal and Fireproofing Cu.

Galt Art Metal Co.

Gaudry & Co., 1. H.

Clarence W, Noble.

Metul Shingle & Siding Co.

The Pedlar People.

Stinson-Reeb Bulilders' Supply Co.

Trussed Concrete Steel Co.
FIRE BRICK.

E. F. Dartnell.

David McGill

Stinson-Reeb Buflders’ Supply Co.
FIREPROOFING.

Don Valley Brick Works.

E. F. Dartnell.

Kadie-Douglas Co.

Clarence W. Noble.

Expanded Metal :.nd Fireproofing Co.

David McGill.

"TThe Pedlar People.

Port Credit Brick Co.
Trussed Concrete Steel Co.

FIREPROOF STEEL DOORS.
A. B. Ormsby, Limited.
Gaudry & Co., L. H.
The Pedlar People.
Stinson-Reeb Builders’ Supply Cuo.

FIREPROOF WINDOWS.
Pilkington Brothers, Ltd.

Ggalt Art Metal Co.

Metal Shingie & Siding Co.

A. B. Ormsby, Limited.

The Pedlar People.

Stinson-Reeb Builders’ Supply Co.

FLOORING.

Hadie-Douglas Co.
The Seamen Kent Cu., Limited.

FURNACES AND RANGES.
Gurney Foundry Company, Ltd.
Gurney, Tiiden Co., IL.td.
Warden King, Limited.

Pease Foundry Co.

Dominjon Radiator Co., Limited,

Taylor-Forbes Co., Limited.
GALVANIZED IRON, WORKS.

Galt Art Metal Co.

A. B. Ormsby, Limited.

The Pedlar People.

Metul Shingle & Siding Co.

HARDWARE.

Taylor-Forbes Co.
L. A. De Laplante, Limited.

HEATING APPARATUS,

Gurney Foundry Company, Ltd.
Gurney, Tilden Co., Limited
Warden King, Limited.

Pease Foundry Co.

Dominion Radiator Co., Limited.
Taylor-Forbes Co., Limited.
Sheldons, Limited.

Goldie and Mcouilloch Co., Limited.

HYDRANTS.

Kerr Engine Co.

HOISTING MACHINERY.
Otis-Fensom Elevator Cou., Limited.
Mussons, Limited.

INSULATION,

Kent Company, Limited.

{IRON STAIRS.

Canada Foundry Co.

Gaudry « Co., L. H.

Geo. B, Meadows Cou., Limited.
Francis Hyde & Company

JOIST HANGERS. ’
David McGill
Taylor-Forbes Co.

Francis Hyde « Co.

LATH (Metal).
Clarence W. Noble.
Expanded Metal & Fireproofing Co.
Galt Art Metal Co.
Gaudry & Co., L. H.
B. Greening Wire Co., Limited.
Metal Shingle & Siding Co.
The Pedlar People.
Trussed Concrete Steel Co.
Stinson-Reeb Builders’ Supply Co.

LOCOMOTIVE SUPPLIES.
Somerville, Limited.
Mussons, Limited.

LUMBER.
Gold Medal Furniture Mfg. Co.
L. A. De Laplante, Limited.
MARBLE.
E. F. Dartnell,
Hoidge Marble Co.
Missisquoi Liarble Co.
Smith Marble and Construction Co.,
Limited.
METAL SHINGLES.
ialt Art Metal Co.
Metallic Roofing Co. of Canada.
METAL WALLS AND CEILINGS.
Galt Art Metal Co.
Metal Shingle & Siding Co.
A. B. Ormsby, Limited.
The Pedlar People.
METAL WEATHER STRIPS.
Chamberlain Metal Weather Strip Co.
MUNICIPAL SUPPLIES.
Francis Hyde & Co.
Mussons, l.imited.
ORNAMENTAL IRON.
Canada .“oundry Company, Ltd.
PACKING.
Dunlop Tire & Rubber Co., Limited.
Gutta Percha & Rubber Mfg. Co.,
Limited.
PIiPE.
Gaudry & Co., 1. H.
Somerville, Limited.
Francis Hyde & Co.
PLATE AND WINDOW GLASS.
Pilkington Brothers, Ltd.
Canada Glass, Mantel and Tile Co.,
Limited.
PLASTER BOARD.
Francis Hyde & Co.
Stinson-Reeb Builders’ Supply Co.
PLUMBERS' BRASS GOODS.
Somerville, Limited.
James liobertson Co., Limited.
PLUMBING FIXTURES.
Somerville, Limited.
Standard Ideal Co., Limlited.
PLUMBER AND STEAM FITTER SUP-
PLIES.
L. H. Gaudry & Co.
General Brass Co., Limited.
Somerville, Limited,
Standard Ideal Co., l.idmited.
Taylor-Forbes Co.
Dominion Radiator Company.
PORCELAIN ENAMEL BATHS.
Somerville, Limited.
Standard Ideal Co., Limited.
PUMPING MACHINERY.
Mussons, Limited.
Otis-Fensom Elevator Co., Limit
RADIATORS.
King Radiat-r Co.
Dominion Radiator Co., Limited.
Gurney, Tilden Co., Limited.
Warden King, Limited.
Taylor-Forbes Co., Limited.
Somerville, ILimited.
RADIATOR VALVES.
Kerr Engine Co.
REFRIGERATING MACHINERY.
Linde British Refrigeration Co., Lim-
ited.
ROOFING (Slate).
A. B. Ormsby, Limited.
ROOFING PAPER.
The Pedlar People.
ROOFING 1ILE.
E. F. Dartnell.
Francis (yde & Co.
David MeGill.
The Pedlar People.
RUBBER TILING.
Dunlop Tire & Rubber Co.
Gutta Percha & Rubber Mfg Co..
Limited.
SAND.
Sand and Dredging Company.

SAND AND GRAVEL SCREENS.
B. Greening Wire Co., Limited.

SEE INDEX TO ADVERTISEMENTS FOR ADDRESSES OF FIRMS IN THE ABOVE DIRECTORY

e .




INTERIOR WOODWORK.
Globe Furniture Co.
Canadian Office & Schoo! Furr ‘ure
Co.
Seaman Kent & Co.

JAIL CELLS AND GATES.
Dennis Wire & Iron Works Co.
ited.
J. & J. Taylor,
JOIST HANGERS.
Taylor-Forbes Co.
Francis Hyde & Co.
LAMP STANDARDS.
Dennis Wire & Iron Works Co., Lim-
ited.
LATH (Metal).
Expanded Metal and Fireproofing Co.
Clarence W. Noble.
Galt Art Metal Co.
Gaudry & Co., L. H.
B. Greening Wire Co., Limited.
Metal Shingle & Siding Co.
Metallic Roofing Co. of Canada.
The Pedlur People.
Stinson-Reeb Builders' Supply Co.
Trussed Concrete Steel Co.
LEADED GLASS.
David MeGill.
Pilkington Brothers, Ltd,
Canada Glass, Mantels
Limited.
LIGHTING AND POWER PLANTS.
Colonial Engineering Co., Ltd.
LODGE FURNITURE.,
Canadian Office & School
Co.
Globe Furniture Co.
AANTELS.
T. Eaton Company.
John Kay Co.
MARBLE,
E. F. Dartnell.
Holdge Marble Co.
Missisquoi Marble Company,
Smith Marble & Construction Co.,
Limited.
METAL SHINGLES.
Galt Art Metal Co.
Metal Shingle & Stding Co.
The Pedlar People.
METAL WALLS AND CEILINGS.
Galt Art Metal Co.
Metal Shingle & Siding Co.
C. W. Noble.
A. B. Ormsby, Limited.
The Pedlar People.
METAL WEATHER STRIPS.
Chamberlain Metal Weather Strip Co.
OPERA CHAIRS.
ganadi:m Office & School Furniture
o.
Globe Furniture Co.
ORNAMENTAL IRON WORK.
Canada Foundry Co., Ltd.
Gaudry & Co., 1.. H.
Dennis Wire & Iron Co., Limitead,
PACKING.

and Tiles,

Furniture

Dunlop Tire & Rubber Co., Limiteq,
Gutta PFercha & Rubber Mfg. Co.
PAINTS

James Langmuir & Co., ILtd.
PIPE COVERING,

Kent Company,
PLASTERERS.

W. J. Hyaes.

Holdge & Sons.

Limited.

CONSTRUCGCTIO

PLASTER CORNER BEADS.
The Pedlar People.
PLATE AND WINDOW GLASS.
Pilkington Brothers, Limited.
PLUMBERS’ BRASS GOODS.
General Brass Co.
Somerville, Limited.
Jas. Robertson Co., Limited,
PLUMBING FIXTURES.
Somerville, Limited.
Standard Ideal Co., Limited.
Jas. Robertson Co., Limited.
PNEUMATIC TOOLS.
Canadian Fairbanks Co.
Mussons, Limited.
PORCELAIN ENAMEL BATHS.
Somerville, Limited,
Standard Ideal Co., Limitea.
Jas. Robertson Co., Limited.
RADIATORS.
General Brass Co.
King Radiator Co.
Gurney, Tilden Co., Ltd.

Dominion Radiator Co., Limited.
Warden King, Limited.
Tuylor-Forbes Co., Limited.

Somerville, Limited.

RADIATOR VALVES.
Kerr Engine Co.
REFRIGERATING MACHINERY.
Kent Company, ILimited.
Linde British Refrigeration Co., l.td.
REFRIGERATOR INSULATION.
Kent Company, Limited.
REINFORCED CONCRETE.
Expanded Metal & Fireproofing Co.
David MeceGill,
Clarence W. Noble.
The Pedlir People.
W. D. Beath & Son.
Trussed Concrete Steel Cou., Limiteg
RELIEF DECORATION.
W. J. Hynes.
ROOFING PAPER.
Alex McArthur & Co.
The Pedlar People.
ROOFING (Slate).
A. B. Ormsby, Limited.
ROOFING TILE.
E. F. Dartnell.
Francis Hyde & Co.
David McGill.
The Pedlar People.
RUBBER TILING.
Dunlop Tire & Rubber Co.
Gutta Percha & Rubber Mig,
Limited.
SAFES, VAULTS AND VAULT DOORS.
J. & J. Taylor,
Goldie & McCulloch Co., Limited.
SANITARY PLUMBING APPLIANCES.
Somerville Limited.
Standara Ideal! Co., Limited.
Jas. Robertson Co.
SCHOOL FURNITURE.
Canadian Office & School Furniture
Co.
Globe Furniture Co,
SHEET METAL
A, C. Leslie & Co.
SHEET METAL WORKERS.
Gult Art Metal Co.
Metal Shingle & Siding Co.
A, B. Ormsby, ILimited.
The Pedlar People.
SIDEWALKS, DOORS AND GRATES.
Dennis Wire & Iron Works Co.
SHINGLE STAINS
James Tangmuir & Co., Ltd.

Co.,

A DIRECTO

CNTRACTRS-SVPPLIES sMACHINERY

ADAMANT PLASTER.
Francis Hyde and Co.
Stinson-Reeb Builders’® Supply Co.
ARTIFICIAL STONE.

Canaaian Art Stone Co.
Roman Stone Co.

ASBESTOS PRODUCTS.
A. B. Ormsby, Limited.

BELTING.
Dunlop Tire ar.. Rubber Co., Limited.

Gutta DPercha &
Limited.

ELOWERS.
Sheldons,

Rubber Mfg. Co.,

Limited.

BELOW AND VENT PIPING.
Metal Rooung Co., Limited.
Metal Shingle & Siding Co.
A, B. Ormsby, Limited.

BOILERS.
Gurney Foundry Company, Ltd.
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SIDEWALK LIFTS.

Otis-Fensom Elevator Co., Limited.

Parkin Elevator Company.
STABLE FITTINGS.

Dennis Wire & Iron Works Cu., Lim-

STAFF AND STUCCO WORK.
W. J. Hynes,

STEAM APPLIANCES.
Sheldons, ...mited.
Kerr Engine Co.
"Taylor-Forbes Co,

STEAM AND HOT WATER HEATING.

King Radiator Co., Ltd.

Warden King, Limited.

Gurney, Tilden & Co., Ltd.

Dominion Radiator Co., Limited.

Taylor-Forbes Co., Limited.
STEEL CASEMENTS.

L. H. Gaudry & Co., Limited.

David MeGill.

STEEL CONCRETE CONSTRUCTION,
Expanded Metal & Fireprvofing Co.

Clurence W. Noble,

The Pedlar People.

W. D. Beath & Son.

Trussed Concrete Steel Co.
STEEL DOORS.

A. B. Ormsby, Limited.

The Pedlur People.

STRUCTURAL IRON CONTRACTORS.

Dominjon Bridge Co.
Stratford Bridge & Iron Co.
Jenks-Dresser Co., Ltd.
Hamilton Bridge Co.
Reid & Brown.
STRUCTURAL STEEL.
L. H. Gaudry & Co., Limited.
Jenks Dresser Co., Limitea,
Hamilton Bridge Co.
Dominion Bridge Co.
Reid & Brown.
Dennis Wire
Limited.
Stratford Bridge Co.
STORE FIXTURES.
Gold Medal Furniture Mfg. Co.
Canadian Office & School
Co.
Globe burniture Co.
TERRA COTTA FIREPROOFING.
Eadie-Douglas Co.
Don Valley Brick Works.
E. F. Dartnell,
Francis Hyne & Co.
The Milton Pressed Brick Co.
David McGill,
TILE (Floor and Wall).
David McGiil.
Smith Marble & Construction Co.
Francis i1i1yde & Co.
E. F. Dartnell,
VALVES.
Gurney Foundry Company, Ltd.
Kerr Engine Co.
Somerville, Limited.
Taylor-Forbes Co.
Dominion Rau.ator Company.
VENTILATORS.
Wm, Stewart & Co.
Sheldons, Limited.
WALL HANGERS.
Taylor-Forbes Co.
WALL HANGINGS.
T. Eaton & Co.
John Kay Co.
W. A, Murray & Co., Ltd.
WINDOW GUARDS.
B. Greening Wire Cou., Limited.

FOR-

Waurden King, Limited.
Dominion Radiator Co., Limited,

Berg Machinery Mrg. Co., Limited.

Somerville, Limited.
Taylor-Forbes Co.

Guldie and lfccCulloch Co., Limited.

BRASS WORKS.,

Somerville, Limited.
James Robertson, Limited.
Kerr Engine Co.

SEE INDEX TO ADVERTISEMENTS FOR ADDRESSES OF FIRMS IN THE ABOVE DIREC TORY
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Furniture
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SHAFTING PULLEYS AND HANGERS.
Goldie & McCulloch Co., Limited.
SANITARY PLUMBING APPLIANCES.

Somerville, Limited.

Standard Ideal Co., Limited.
STEEL CASEMENTS.

L. H. Gaudry .. Co.

David MeGill.
STRUCTURAL S:EEL.

Gaudry & Co., .. H.
Dominion Bridge Co.
Hamilton Bridge Co.

Reid & Brown.
Stratford Bridge Co.

TERRA COTTA FIREPROOFING.

Eadie-Douglas cCo.

Don Valley Brick Works.
E. F. Dartnell.

Francis Hyde & Co.
David McGill.

VALVES.,

Gurney Foundry Company, Ltd.

Kerr Engine Co.
Somervule, Limited.
Taylor-Forbes Co.

WALL HANGERS.
Taylor-Forbes Co.

WATER HEATERS.
Somerville, Il.imited.

WATERWORKS SUPPLIES.
Somerville, Liaited.
Kerr Engine Co.
Mussons, Limited.
Dominion Radiator Co.

WHEELBARROWS.
Mussons, Limited.

WIRE ROPE AND FITTINGS.

Jenks-Dresser Co., Limited.
Dennis Wire & Iron Works Co., VENTILATORS.

TLimited. Sheldons, f.imited.

Dominion Radiator Co.

B. Greening Wire Co., Limited.
Otis-Fensom Elevator Co., IL.r:itc
Mussons, Limited.
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CONSTRUCTION

SACKETT PLASTER BOARD

INSTEAD OF LATH

KFireproof
and-
Economical

SACKETT PLASTER
BOARDS have been success-
fully used since 1891 in thou-
sands of buildings of all
classes, including small cot-
tages, prominent hotels, cost-
ly residences, churches and wmethod of applying Sackett Boards to Walls
theatres. and Ceilings,

Walls and ceilings of Sackett Plaster Boards will be DRY
AND READY IN HALF THE TIME required when lath is
used, as less than half the quantity of water is needed.

Sectional View (full size) .of Sack-

ett Plaster Board, applied to 0SS MOI > P 2o ALY B s R e Y Al o
o Al LR  Less mowsture means less damage from warped and twisted
grounds. trim and woodwork.

Their superior insulating qualities make warmer houses with less fuel. The first cost is
no more than good work on wood lath, and less than on metal lath.

Sackett Plaster Board is an efficient and economical FIREPROOFING not only for
walls but between floors, and for protecting exposed wooden surfaces in mills, warehouses
and industrial structures. It is also used extensively instead of lumber as outside sheathing
under weather boards.

Sackett Plaster Board comes in sheets or slabs 32x36 inches, ready to be nailed direct to
the studding, furring or beams.

For all kinds of buildings its use is ideal. Tt speeds construction; it lessens building cost;
it reduces fixed charges for insurance; it makes fire resisting walls and ceilings, and gives
absolute satisfaction.

BOOKLET SHOWING BUILDINGS ALL OVER THE COUNTRY WHERE THESE BOARDS HAVE BEEN
SUCCESSFULLY USED, WITH SAMPLES, FURNISHED ON APPLICATION.

"FLAWLESS PLASTER

Sound Proof Guaranteed
Fire Prooi Unsurpassed
Water Proof Sanitary
Germ Proof Dependable
Shock Proot Everlasting

Stinson-Reeb Builders’ Supply Co., Limited

9th Floor Eastern Townships Bank Building - MONTREAL




CONSTRUCTION

“MIDGET” BASIN COCK.

“NEPTUNE” SOLID BASE FULLER COCK. “NEPTUNE” PORCELAIN BASE FULLER COCK.

SOMERVILLE LIMITED

Brass and Lead Plant aiid General Office, 284 St. Helens Ave., Toronto

Sales Offices and Show Rooms :

Fred Somerville Stanley Block Arthur Somerville W. A. Maclauchlin,
| Saturday Night Building 156 Lombard St. 27 Nordheimer Building 26 Union St.
‘ Toronto Winnipeg Montreal St. John, N.B.




