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Structural Steel
Grey Iron Castings
Semi-Steel Castings

Ornamental Lamp Pillars
Automobile Turntables

MANUFACTURED BY

Iron Stairs
Fire Escapes

REID & BROWN STRUCTURAL STEEL & IRON WORKS

LIMITED

OONTRAOTORS AND ENGINEERS
Office and Works: 63 Esplanade East -

Phones : Main 904 - 905
PRIVATE BRANCH EKEXCHANGE

- Toronto, Ont.

Beams, Channels, Angles, Plates, etc., in stock.

OUR FIRE
DOOR FIXTURES

Ar od and labelled
. '&ll Underwriters. by

Labelled Goods

mean
Lowaest Insurance Rates

Manufacturers of

SLIDING DOOR HANGERS
PARLOR WAREHOUSE BARN

ROUND STEEL TRACK
with
ADJUSTABLE SUPPORTS

ALLITH MFG, COMPANY, LIMITED
HAMILTON, ONTARIO.

“It's Something
For Nothing”

we will glve you the Sprinkier
System if you will give us what
you save In Fire Insurance
Fremiums—usually 809, to 80%.

Wwrite for Information to

H. G. VOGEL CO. (CANADA) LTD.
620.622 ST. PAUL STREET
MONTREAL, P. Q.

‘This Is the easiest way to Save
Money that we know of.

Laundry Machinery
Complete Plants for all purposes

Write Us, Stating Requirements

Toronto Laundry Machine
Co., Limited

- CANADA

Dundas Stone

POR

Concrete, Road Metal
and Flux

Canada Crushed
Stone Corporation

LIMITED
DUNDAS, - - ONTARIO

THE

Athey

Cloth Lined Metal Weather Strip

The only eloth lined metal weather
strip In exlstencs, Why not have
the bDest? Installed and guaran-
tesd by the

EBERHARD-WOOD MFG. CO.

Ornamental and General iron Work.
40 LOMBARD 8T., TORONTO.
MAIN 6338,

ELDOM does an active,

progressive man retreat
from the field of activity
during a cntical perod.
Rather does he keep his
work well advertised, and in
so doing reap a rich harvest
when conditions right them-
selves and commercialism
starts again on its victorious

H.N.DANCY & SON

LIMITED

Masonry Contractors
Main 4355, C.P.R. Bldg., Toronto

SOME OF OUR WORK:
Church of 8t. Mary the Virgin, West-
moreland Ave.
York Public School, Section 16, East
Toronto.
Toronto General Hospital, College Bt
New Knox College, University Campus.
Lumsden Bullding, Adelaide and Yonge.
Wyeliffe College, Hoskin Ave.
Residence—J. W. Flavelle, Queen's Park.
Residence—R. J, Christle, Queen's Park
and St. Albans St
Residence—Hon. W, T. White, $8 Queen’s
Park.

Guaranteed Mill Work

Frames, Sash, Pine and

Veneered Doors, Stairs,
Turnings,

End Matched Hardwood Flooring

Architectural Detail Work
Carefully Executed

J. R. EATON & SONS, LIMITED

Orrillia, Ont. Phone 54
After Hours —Phones 205 and 220

QUALITY FIRST

Frontenac Floor & Wall
Tile Co., Ltd.

KINGSTON, ONT.

Manufacturers of
Superior Ceramic Mosalcs and Floor Tije,
absolutely non-absorbent, thoroughly
vitrified in all Sizes, Shapes and Colora.
ONLY PLANT IN CANADA

Samples on request.
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New
Royal Bank
Building

Toronto - Canada

ROSS & MACDONALD
Architects
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BUILT BY

GEORGE A. FULLER COMPANY, Limited

MONTREAL Building Construction TORONTO
WINNIPEG EDMONTON
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The Boilers for the Royal
Bank Building, Toronto

were specified by Ross & Macdonald,
Architects, and installed by

JOHN INGLIS CO., LimiTeD

General Engineers and Boilermakers

TORONTO, ONT.
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Banking Rooms

Royal Bank Of Canada, rTOI'OI’ltO, Canada

CARRERE & HASTINGS and EUSTACE G. BIRD, Architects

Bronze Counter Screen, Door to Elevator Corridor,
Check Desk Fittings, Cage Work for Teller's Enclos-
ures, Stair and Balcony Railings, ete.

Made by

Jno. Williams, Inec.

Architectural Bronze and Iron Work, Bronze Statuary
Memorial Tablets, etc.

Office 556 West 27th Street - - - - NEW YORK

The No. 6 issue of our magazine, ** American Art in Bronze and Iron,” illustrates over sixty-five
banks, the ornamental bronze and iron work for which was executed by this company. This book
is sent free to practising Architects on request.
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This illustration shows the

Toronto Board of Trade
Banquet Hall

in the magnificent new Royal Bank Building
at Toronto—the highest in the British
Empire.

The chairs in this Banquet Hall are from
the well-known line of

Kohn’s Bentwood
Furniture

which, for strength, durability, exclusiveness of design and quality of finish cannot be equalled
anywhere. This is only one of the many Canadian buildings where architects have specified Kohn's

Bentwood Chairs and Furniture.

Write us to-day for our catalogue and full particulars of our line
so that you will be in a position to give information about Kohn’s

on vour next plans for Hotel, Club, Cafe, elc.

Jacob & Josef Kohn

215-219 Victoria Street

Toronto, Canada

ABSOLUTE SAFETY !
Standard Plunger Elevators

Maximum Economy in Operation
and Maintenance

Positively Reliable

Installations in Canadian buildings include the
following:

Royal Trust Co., Montreal. (lllustrated) P2
Windsor Station Addition, Montreal |
Robert Simpson Co., Ltd., Toronto
C.P.R. Freight Building, Toronto
Bank of Montreal, Winnipeg

Standard Plunger Elevator Co.

General Offices and Warehouse:

WORCESTER, MASS.
New York Office - - 119 West 40th St.
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New Twenty Storey

Royal Bank Building

Toronto

ROSS & MACDONALD
Architects

GEO. A. FULLER COMPANY

Contractors

This  structure,  which
bears the distinction of being "
the highest office building in ¢
the British Empive. affoids
us no hittle satisfaction, not
only on account of its dimen-
sions and architectural im-
portance, but more especially
because it represents the cul-
mination of an almost unin-
terrupted sequence In the
erection of new buildings in
Toronto’s modernized com-
mercial zone for which Don
Valley materials have been
adopted.

Each and every floor of
this noteworthy structure is
fireproofed with Don Val-
ley Porous Terra Cotta Fire-
proofing. All the enclosing
walls in which brick 1s used
are buillt of Don Valley
Brick.

If, as is often asserted, a
building product can be
consistently judged by the
class of structures for which
it is specified, we feel that
this is convincing proof.

Samples
and Prices
on

Request

,.-"""“i:‘
50 st
. .: m}j ‘:.- i - P - ,."M N ’v"’A *k » Rk
The Highest Office Building in the British Empire

Built of Our Products

~1

3,000,000
Don Valley Bricks
400,000 sq. ft.

Don Valley

Porous Terra Cotta

EFireproofing
Used in This Building

Moreover, we are pre-
pared to amplily our evi-
dence by referring in the im-
mediate district of the new
Royal Bank site to such
structures as the 14 storey
T'raders Bank, the new 12
storey Excelsior Life Build-
ing, the 10 storey lumsden
Building, the Confederation
Life Building Annex, the
modern  buildings for the
Standard and Union Banks,
Shea’s Theatre, Loew’s The-
atre, and innumerable others
all erected within the last
few years, and all Don
Valley structures.

There must be some out-
standing quality which places
a material in such universal
demand. We invile you lo
Investigate what 1t is, and to
learn of the absolute superior
merits that have made Don
Va'ley Products the un-
qualified choice of archi-
tects and owners,

THE DON VALLEY BRICK WORKS

Head Office: —7th Floor, Dominion Bank Building, King and Yonge Streets, Toronto, Ontario
Montreal Agent: —~DAVID McGILL, 320 Lagauchetiere Street, Montreal, Quebec
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Advertising
Value.

Manufacturers of building materials
and supplies deal with such a restricted
number of people that they find adver-
tising that appeals to the public gener-
ally, to be largely wasted effort.

Profitable advertising for them, must
be directed to the people who buy or
direct the purchase of their products.

Every advertisement they pay for
must be read by a large percentage of
their prospective customers.

“Construction” 1s published in the
interests of the architects, engineers and
contractors in Canada. It has a large
circulation in every part of the country,
and the quality of 1ts pages both from
an editorial and mechanical standpoint,
gives it an assured position 1n its particu-

lar field.

Its advertising pages are used by many
of the leading manufacturers and dealers
who wish to interest architects and
builders in their products.

We would like to hear from you re-
garding your sales problems.

We know that “Construction” can
help you secure the favorable attention
of those you wish to interest, and we will
gladly furnish you with full particulars
about our rates and also tell you about
our Daily Report Service.

Cor. Richmond & Sheppard Sts.
TORONTO.

MARBLE
For Sale

This Company Supplied Marble for
Royal Bank of Canada Building

[talian, Clarendon, Griotto, Violetta, Jaune
Royal, Royal Veined White, Rose Royal,
Pink and Grey Tennessee, Verte Royal, Ver-

mont Blue, Light Jaune and other varieties.

Apply Liqudator,
DOMINION MARBLE CO., LTD.,,
(In Liquidation)

142 Notre Dame Street West,
MONTREAL.

RELIANCE HANGERS

Were specified and used on the elevator
doors of

The Royal Trust Co. Bldg., Montreal
The New Birks Bldg., Montreal
The McGill Bldg.,, Montreal

and .
The Royal Bank Bldg., Toronto

See them and understand why.

RELIANCE BALL BEARING

DOOR HANGER COMPANY
30 EAST 42nd STREET - NEW YORK

CANADIAN AGENTS
Wm. N. O'Neil Co., Ltd. ...... Vancouver and Victoria, B.C.
Douglas-Milligan Co., Montreal, Toronto, Quebec, Ottawa.
Waite-Fullerton Co., Ltd.. ...... Winnipeg and Calgary.
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We Build the Higher Class of Vault Work

Modern Security

Cash and Safce Deposit Vaults, Roval Bank of Canada, Toronto

We are Designers and Manufacturers of Bank
and Safe Deposit Vaults, Safe Deposit
Boxes, Fire and Burglar Proof
Safes, Vault Doors, etc.

York Safe & Lock Co., York, Pa.,U.S.A.

SALESROOMS:
New York, NY. Chicago, Il Philadelphia, Pa.
Boston, Mass. Baltimore, Md. Pittsburgh, Pa.

San Francisco, Cal.

We invite correspondence and will furnish plans and speci-
fications free of cost to any bank contemplating new work.
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Main Banking Room, Royal Bank Building, Toronto
PLASTER CEILING EXECUTED BY

W. J. HYNES, LIMITED

Contractors and Plasterers 858 Dupont Street, Toronto
Largest Manufacturers of Strasswork in Canada
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Elevator Entrance—New Royal Bank Building, Toronto
ROSS & MACDONALD, Architects

The new Royal Bank Building, illustrated in this issue, shows once again the merits of our
worlf. Above illustration depicts Elevator Fntrance executed in imitation CAEN STONE, in-
cluding CORNICE _AND ENRICHMENTS. The quality of this contract will suggest close
co-operation w1th_ architect and contractor. The workmanship shows a sympathetic understanding of
the asthetic requirements of plaster work in relation to a dignified architectural scheme.

We Specialize in
PLASTER ORNAMENTATIONS, CAEN and
OTHER ARTIFICIAL STONE

R. C. DANCY, 153 Spadina Road, Toronto, Canada
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The Royal Bank of Canada Building
TORONTO

ROSS & MACDONALD, Architects GEORGE A. FULLER CO., Builders

is built of

Brchitectural Terra Cotta

from second storey caps to cornice, in vitreous
Limestone Color.

A notable example of the practical employment
of Terra Cotta in a large commercial structure

ties to the best advantage.

MADE BY

",”’f'-‘«" ® JFeveral Terea Cotta Co.

Trinity Building — NEW YORK
Monadnock Building— CHICAGO

Canadian Representatives

JOHN LINDSAY, 34 Victoria St., Toronto
ALSIP BRICK, TILE & LUMBER CO., Winnipeg
B. & S. H. THOMPSON CO., Ltd., Montreal
LESLIE TAYLOR CO., Ltd., Vancouver

Kitchen Equipment §

Highest Building in
the British Empire

This illustration shows part of the Gurney-
Oxford Kitchen Equipment installed in
the kitchen of the elaborate Banquet Hall

and Club Rooms of the Toronto Board of Trade in the Royal Bank Building.
Fvery architect should make it a point to inspect the kitchen of these Club Rooms if possible.

Gurney-Oxford

was specified and installed
in the kitchens of the

r

Specify Gurney Kitchen Equipment in all your future plans for Hotels, Clubs, etc. It is
highly recommended wherever used.
Drop us a card and we will send you full particulars by return mail.

The Gurney Foundry Co., Limited
TORONTO CANADA

MONTREAL HAMILTON WINNIPEG CALGARY EDMONTON VANCOUVER
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Main Banking Room New Royal Bank Building, Toronto

All Marble in Main Banking Rooms

manufactured and erected by

P. Lyall & Sons Construction Co., Limited

MONTREAL
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Hollow Steel Doors and Trim

Kalamein Iron Doors and Trim

TEEL DOORS E"NTER!o; N
Tﬁ’l/\,” D

T
e ~

We Manufacture:

Hollow Steel Doors and Trim Kalamein Iron Doors and Trim

Kalamein Iron Windows Underwriters’ Solar Sash

And Other Sheet Metal Work Pertaining to Building

WRITE FOR PRICES

Corner Section of Qur Bronze,
“Crown’’ All Steel Door Copper and Kalamein Doors Bronze Elevator Door

KALAMEIN and BRONZE DOORS in ROYAL
BANK BUILDING, Toronto, Ont., supplied by us

McFARLANE-DOUGLAS CO., LIMITED

MANUFACTURERS AND CONTRACTORS

Architectural Sheet Metal Building Materials

250-260 Slater Street - Ottawa, Can.
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Sanitary Equipment
For Private Houses

IT has been our good fortune to supply

Sanitary Equipment for many, many
thousands of Canadian Homes, ranging all
the way from modest City Houses and
Country Bungalows to veritable Palaces
which wealthy Canadians have built for
Homes.

O matter whether the tender has been
for less than one hundred dollars or for
more than five thousand dollars, in each
stance the owner has secured the very finest
equipment money could buy. An equipment
moreover—backed by the sterling reputation
for quality and service which we have earned
during the past fifty-eight years.

E shall be very pleased to advise upon

the Sanitary Equipment for any private
houses, which Aurchitects and Contractors
may have under consideration, or to tender
on any specifications which are about to be
1ssued.

The James Robertson Co., Limited

Montreal
Que.

Toronto Winnipeg
Ont. Man.

St. John’s
N. B.
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Technical High School, Toronto

We are now installing the Passenger
and Freight Elevator Equipment in this
new million dollar high school building.

Represented by

G. E. Brennan & Co., Vancouver, B. C.

Cunningham Electric Co., Limited, Calgary and Edmonton.
Northwestern Electric Co., Limited, Regina.

Walkers, Limited, Winnipeg.

General Supply Co., Limited, Ottawa.

Roper, Clarke & Co., Limited, Montreal.

A. R. Williams Machinery Co., Limited, St. John, N. B,
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"HECLA”

Warm Air Furnaces

F . A Openings l:ft ) M
. for connec tirg
hot water boifer

Popular because of
the following features:

HECLA Patent Fused Joints

:r§ , . No gas or dust
R} . | B
It GOyNERN ¢ . i (_ | Steel-Ribbed Fire Pots

Combust/ ‘ [
Gromas” S Patented

. Save one ton of coal n seven

- HECLA Cast Iron Combina-

tion Chamber
Makes for durability

Large Door
with Air Jels

/wo/(uez‘e f/m Pol
with ‘it coal-saving
Steel Flanges

|
!
Y .-
A Separate ‘
Grales |

Individual Grate Bars

Make cleaning easy

Circular Water Pans
Even distribution of moisture

! Cireular Water Pan

running clear around A '
kT | Where a Hecla Furnace is used
ofe 2onve nICr weatiorn ) )
P ngs ot both : . o i
[ifdlfe operge 5t POt | ) there is perfect satisfaction

The requisite for a successful Warm-Air Heating System is a good furnace; one that will not
only supply an abundant quantity of pure warm air; but will, in addition, be economical n
the consumption of fuel, easy 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 condltlons but

the furnace you want must fulfil all. - That is what the HECLA does.

Clare Brothers & Co., Limited

Preston - Ontario
Branches:
CLARE & BROCKEST, Limited, Winnipeg REYNOLDS & JACKSON, Calgary
RACE, HUNT & GIDDY, Edmonton J. M. KAINS & CO., Vancouver:

The MECHANICS’ SUPPLY CO., Quebec
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OSBORNE HOUSE. ISLE OF WIGHYT
FORMER RESIDENCE OF THE LATE QUESH VICTORIA OF KNGLAND

ROYAL PALACE OF LA MAGODALENA . SANDRINGHAM HOUSE ™~

3
SUMMER RESIDENCE OF THE KING AND QUEEN OF BPAIN £ ¥ CoumTRy REGIDENCE OF THE KING AND QUEEN OF ENGLAND
e

Royal Palaces in which “Standard Sanitary” Plumbing Fixtures

were 1installed—a few notable examples of their world-wide popularity

’§tan(1aﬂd§anitarg” pluml){ng Fixtures can be olatal'ncd anywl’xcrc in the Dominion.
Thcy are handled l)y leading Plumbers throughout the provinccs and are carried in stock ]Jy
Jobbcrs and Sales Agents throughout the Dominson of Canada, thus facilitating prompt deliveries.

Standard Sanitary Tfo. Co.

Limite
General Offices and Factory: Royee and Lansdowne Aves., Toronto, Ontario
TORONTO STORE HAMILTON STORE

55-59 Richmond Street, West 20-28 Jackson Street, West

BALMORAL CASTLE 1t THE QUIRINAL

SCOTTISH REMIDRNCE OF THE KING AND QUEEN OF ENGLAND OFF(CIAL RESIDENCE OF THE KING AND QUEEN G ITALY. ROME

2 i

BUCKINGHAM PALACE PALACE OF THE KING OF THE BELGIANS
orriciaL OF THE KING AND Q) 07 ENGLAND. Lonoow SRuUsSSELS
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Above are a few instances where “Alca” Lime has been successfully, used|
for mortar, stucco and interior plastering

Use “ALCA” Lime

For Stuccoing, Brick and Stone Work
or Inside Plastering

“ALCA" Lime has been subjected to the most rigid tests and severe usage and has been pronounced
by the foremost architects and contractors as the most perfect material yet discovered. It can be used for
all kinds of building work wherein mortar or a plaster is required. It is being used with equal facility
for brick and stone work, for plastering inside and for stuccoing. Being a pure lime product it is stainless
and can be utilized for the laving of faced stone wok or terra-colta, or for selting marble or tile.

“ALCA” Lime possesses all of the good qualities of old-fashioned lime with the quicker hardening
feature and convenience of handling of the patent gypsum plasters. In addition to this it has certain good
qualities which are not possessed by either lime or gypsum plasters.

“ALCA" Lime is prepared and sold in three forms: “Yellow Tag,” denoting that which 1s without
hair, being adapted for second coats, outside stucco on brick work or terra-cotta, and mortars of all kinds:
“Green Tag,” containing hair and used in all places where any hard wall plaster, lime plaster or special
patented plasters are used; and “Red Tag,”" containing fifty per cent. more hair than Green, and especially
adapted for plastering on metal lath.

STINSON-REEB BUILDERS” SUPPLY CO.

LIMITED

45 St. Alexander St. - Montreal

THE ONLY PURE WHITE STAINLESS MORTAR

‘‘Made in Canada”
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JOHNSMANVILLE SERVICE TO THE ARCHITECT
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THE CONTINENT V'

-M RESPONSIBILITY means not only the acknowledgment of obligation,
but the ability to discharge it. J-M Responsibility underlies all J-M Service.
J-M Products are more than articles of sale.  They are articles ol permanent use
value. J-M Service sees that this value is wholly realized to the full satisfaction
of both the architect who specifies a J-M Product and the client who pays for it.

J-M Asbestos Roofings have been
selected to cover the largest armory
in the world

The roof arches of the huge new armory of the
Fighth New York Coast Artillery, now well
under way, have the greatest span of any arches
in the world. Only one roof ever exceeded the
span of this—a World’s Fair building, since de-
stroyed. This armory building occupies 600x375
feet. Its cost, complete, will be $1,000,000.

Architects and State authorities selected J-M As-

bestos Roofings to roof this important structure,

Aoy Sitwtted at Kivosbsidon G wod dorome Avoe, Yoo e fOr their water-proof, fire-resisting and time-de-
it rehitetss Pk Lacha fying properties.

J-M Asbestos Ready Roofings cover the arch, and the same material in the form of J-M Asbestos

Built-up Roofing covers the turrets and battalion office building.

These roofs afford perfect weather shelter, practical fire protection and permanence. They will

never need coating or painting or any other attention.

Their long life and efficient service 1s assured to the fullest extent by J-M Responsibility.

The noise nuisance in buildings is effect-
ively eliminated by the use of J-M Key-
stone Hair Insulator

This material has proven indispensable in buildings where the localizing
of noise is paramount, such as in apartments, hotels and residences.

It is easy to apply and its cost s such as to make 1t a practical improve-
ment to any structure.

Keystone Hair Insulator is made of chemically treated cattle hair
quilted between layers of insulating felts.

It is yust as effective when used as a weather sheathing in walls.  Abso-
lutely inodorous and vermin proof.

Note its
Construction,

Our literature on these products will interest vou. Write to-day.

The Canadian H. W. Johns-Manville Co., Limited

Toronto Montreal Winnipeg Vancouver
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ROSS & MACDONALD, ARCHITECTS,
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Letters of Merit

THE ROYAL GOLD MEDAL, 1915

The President and Council of the Royal Insti-
tute of British Architects,

Gentlemen: I was more than smpnsed when
your Secretary’s letter arrived. informing me
that the Council of the R.I.B.A. had nommated
me for the Royal Gold Medal for 1915.

The bestowal of such a signal honor, unlooked
for and totally unexpected leaves me at a loss
to express adequately my thanks and apprecia-
tion of the compliment paid me—and through
me to the profession of which I am a member
and to the country of wh1ch I am proud to be a
citizen.

As a Canadian born and bred and an Im-
perialist from the bottom of my heart T welcome
everything that tends to bind more closely to-
gether the Mother Country and the great Do-
minions beyond the seas, and can think of
nothing better calculated to help bring about in
its own way such desirable results than this
gracious action on the part of the Institute.
That a body of such eminence as the R.I.B.A.
should have singled out Canada as the first of
the overseas Dominions to receive the Gold
Medal will, I know, be valued by the architects
of this countlv as a very great honor paid to a
profession not hitherto overbm dened with pub-
liec recognition though striving manfully to up-
hold, often against very adverse conditions, the
standing and dignity of the profession. As to
myself you value, I fear, too highly whatever I
may have done in this direction.

As for my architectural work, surrounded as

you are by the masterpieces of our art, I have
to thank you very cordially for the kind and
lenient eyes with which you have looked upon it.
You do me gentlemen, far too much honor.
- I wish very much I could have seen my way
clear to have gone across and received the
Medal in person. In not doing so I trust you
will aequit me of any discourtesy, but as you all
know only too well, things are not normal and
the world is out of gear and I find it quite im-
possible to manage it.

Again I have to thank you for your kindness
in electing me an Honorary Fellow of the Insti-
tute—an honor I deeply appreciate and highly
value. To be a member of the Institute is a dis-
tinetion I have long coveted.

Yours very faithfully,
(Signed) Frank Darvive.

The letter of acceptance by Frank Darling, of -

the Royal Gold Medal is indicative of the wise
selection made by the R.I.LB.A. This reward is
an acknowledgement of Mr. Darling’s consistent
endeavors in the sane progress of Canadian

“architecture; of the gradual evolution towards

an esthetic art and of the spirit which permeates
the entire working corps of the profession.
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PROTEST AGAINST PROJECTING SIGNS

To His Worship the Mayor and City Council,
Toronto.

Sirs: At a meeting of the Toronto Chapter of
the Ontario Association of Architects held on the
18th instant, it was resolved to memorialize the
City Council regarding the question of project-
ing signs.

It will be conceded by anyone who has the
slightest regard to appearances that the streets
of Toronto are fast becoming a hideous night-
mare of street signs.

The effect upon visitors ecoming from places
where some control of the appearance of streets
is in force must be startling in the extreme.

The growth in the nuisance has been so grad-
nal that we, perhaps, do not realize the full sig-
nificance of these obstructions and obsessions.

The competition of these signs has become so
great that new installations are increased in
size, till, in some places, the view up or down the
streets is practically blocked, and the value of
adjoining signs nullified. .

The result is that the older and smaller signs
are praectically blanketed and useless, and per-
sons looking for a particular shop are only con-
fused in their search. People agitate for the
removal of telegraph and telephone poles but
tolerate quite as evil a disfiguration of our
streets in the nature of projecting signs.

We would respectfully suggest that the Coun-
cil shall exercise its authority (clause x by-law
No. 5514), and that at the expiration of such
license or a reasonable time thereafter, it be not
renewable.

We also suggest a regulation that a limit be
placed on the size of signs and that they be not
allowed to project more than nine inches, or one
foot in front of the building. This would give
ample room for the installation of electric lights
behind signs placed on the fronts of the build-
ings, and Would nmoreover, put all parties on an -
equal basis.

‘We also suggest that some regulation be de-
vised looking towards the more s10htly arrange-
ment of marquises or awnings. At present
there is no uniformity or attempt to align ad-
joining erections.

On behalf of the Chapter,
(Signed) Tsapork FELDMAN, Secretary.

That this protest is worthy of commendation
is felt by practically every individual in To-
ronto, with the exception perhaps of those who
know no pleasure except in the acquirement of
wealth. Surely the artistic temperament of our
people should not be seared by the constant view
of street signs which are absolutely foreign to
the design of the buildings themselves and which
are conducive to traffic congestion as well as
the destrnetion of life and property.
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THE ROYAL BANK BUILDING, TORONTO.

In showing the Royal Bank Building we have
illustrated the last of the three tall structures
~ yecently erected at the junction of King and
Yonge streets, Toronto. This edifice is the high-
est building in the British Empire, and natural-
[v brings up the much-argued question of the
advisability of constructing skyserapers from
an economical, sanitary and artistic standpoint.
1t must be admitted that scarcity of land has
had little or no influence whatever in the final
decision as to the height in Toronto, since so
much space is available within a very short dis-
tance of the site in question. Even in cities like
New York, Chicago and Philadelphia, where
land is worth fabulous sums, action is being
taken to limit the height. In New York City
an ordinance was proposed with three hundred
feet as the maximum for the main building, with
the privilege of extending twenty-five per cent.
of the floor area as high as desirable. Some
streets are to have the right to erect structures
twice the street width, and when a greater
height is necessary the building is to be set back,
step fashion, one foot latevally for every four
feet in height. In Pennsylvania an act has been
drafted to allow cities a maximum height of two
hundred and fifty feet, and they may provide
for greater -elevation by receding certain dis-
tances from the building line of the street. These
deductions have been carefully arrived at, and
if the reasons for such conclusions are just, then
it would be well for us to formulate laws which
could not be set aside at will by corporations of
influence and wealth.

RESTORATION OF LOUVAIN LIBRARY.

The John Rylands Library at Manchester,
England, is making a careful selection of
books, with the intention of presenting same to
the Louvain University as a sympathetic ex-
pression of their feelings towards the institu-
tion, as well as an effort to -assist in restoring
this once famous library. The books are to be
held until such time as it will be safe to forward
them to the university. It is to be hoped that
this worthy action will interest other libraries
and rich benefactors to assist in making the
new collection as large and valuable as possible.

LACK OF PATRIOTISM.

Considerable space has been devoted to the
‘“Build Now’’ siogan, urging people to take ad-
vantage of the cheap materials and labor. This
advice is good, and should be given all the con-
sideration which it merits. But the fact must
not be lost sight of that the banks and loan com-
panies are not willing to advance the necessary

capital for the client to push ahead various pro-
jects. Everyone is heartily in sympathy with
making the statement ‘‘Business as Usual”’ a
reality, and such would be the case if the work
already contemplated could be executed. Can-
ada is not undergoing a money stringency ac-
cording to the bank statements, which leads to
one conclusion. In view of the truth that build-
ing materials have dropped materially in price
the allied trades are anxious to render service
at greatly reduced prices, the architects have
plenty of work held up by lack of loans—in
view of all this we can only attribute a lack of
patriotism to the financial institutions, who re-
fuse to encourage legitimate building. :

A FALSE IDEA OF AUTHORITY.

An interesting point has been raised in the in-
vestigation of the Manitoba Parliament Build-
ings. F. W. Simon, architect of the work, was
ordered by Hon. G. R. Coldwell to provide cais-
sons instead of concrete piles for the founda-
tions. Contrary to his better judgment, Mr.
Simon ordered the drawings made in England,
but on account of the need for haste they were
cancelled and made in another architect’s of-
fice. Desiring to see that his plans were pro-
perly executed he asked of the Government the
privilege of supervising the comstruction, and
was informed that he had as much right as any
other citizen to draw the Government’s atten-
tion to any flaws in the work. It would seem
to be a misuse of authority if officials in high
standing were allowed to prevent an architect
from supervising the work for which he may be
held responsible. This is a matter of consider-
able import and should not be passed unnoticed.

DEATH OF RENE P. LEMAY, ARCHITECT.

The architectural profession. will sincerely re-
gret the death of Rene P. Lemay, whose con-
sistent efforts have been felt in the upbuilding
of his native city, Quebec. His work has reach-
ed out heyond the field of architecture, having
been on the City Council for six years, during
which period he showed a marked interest in
civicaffairs. Among the many buildings eredit-
ed to Mr. Lemay may be mentioned Quebec
Technical School, Caisse d’Economie, Merger
Building, St. Patrick’s Church, St. Roch’s, Chi-
coutimi Cathedral and Seminary. His early
training was received under the direction of F.
X. Berlinguet, of Quebec, and other professional
men in the United States. His exemplary life
and devotion to the high ideals of art should
prove an inspiration to the younger men, who
will be called upon to maintain the high stand-
ard already established by him.



CONSTRUCTION

THE ROYAL BANK BUILDING, TORONTO.

BANKING ROOM DESIGNED BY
CARRERE & HASTINGS AND
EUSTACE G. BIRD, ARCHITECTS.
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| 'The Royal Bank Building, Toronto

HE progress in skyscraper construction is
nowhere better exemplified than in the
Royal Bank building, Toronto. Exceeding all
other structures in the British Empire in height,
it bears such distinction with an air of dignity
through its severe commercial aspect. The
lower stories especially are worthy of careful
observation. Here the main banking space has
been preserved in the exterior treatment while
still retaining the retail value of the site for
shops and stores. The junction of Yonge and
King streets represents the centre of the com-
mercial district, and demands the utilizing of
every available square foot. In order to pre-
serve an unbroken design for the banking room
and still provide a series of stores with en-
trances from the street, the first floor is reached
by a monumental stairway, while the shops are
accessible by steps descending to the ground
floor. The latter are arranged so as not to in-
terrupt the harmony of the general appearance
and still have sufficient definition for the pur-
pose for which they are intended to serve.
The building proper, which rises two hundred
and fiftv-five feet above the sidewalk, is sur-
mounted by a twentieth story set hack from the
street line and a pent-house, bringing the total
height to three hundred feet. The two main

elevations facing Yonge and King streets con-
sist of the customary divisions, the base course
being grey granite with the columns of Indiana
limestone, the shaft and cornice finished in a
light cream-colored semi-glazed terra cotta.
The rear elevations are treated in a pressed
brick harmonizing with the general tone of the
principal facades. All limestone is finished with
a rubbed face and the granite with fine axed face
excepting washes, jambs, soffits, sills, mouldings,
ete., which are chiselled; while the back of the
stone is plastered to a minimum thickness of
one-quarter inch with non-staining mortar.
The Guardian Realty Company, who have
leased the first floor for a period of years, will
enjoy a banking space of unusual merit both in
appearance and comfort. The rooms are acces-
sible from King street through two public en-
trances with solid bronze doors three inches
thick, and from the elevator hall. The arrange-
ments between the main exchange banking room
and the savings department helow are so adjust-
ed as to form practically a unit with perfect cir-
culation. The offices of the manager, assistant
manager and accountant are all en suite and
open directly on to the public space. Connected -
with the savings department is a ladies’ room.
Marble enters extensively into the treatment
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of the banking room; the walls, columns and
floors being treated in highly polished Tavern-
elle marble with the inlaid work from a differ-
ent strata and furnishing a necessary feeling of
warmth. The main stairway is of solid Bass-
ville marble, while the base around the entire
room as well as the plinths of the columns is
of black and gold. A Canadian marble has
been wused throughout the vaults, hallways,
cloak rooms, ete. The public cheque desks and
seats are of solid Istrian marble, the legs being

modeled after the well-known table in the Vati-
can at Rome. Overhead is an elaborate plaster
ceiling, which, with the ‘‘old statnary’’ bronze in
the stairs, screens, balecony and doors, lends to
the tout ensemble a rich and artistic treatment.
The entire banking suite is heated by direct
and indirect steam under thermostatic control
and ventilated with a system of mechanical ven-
tilation which ensures fresh air at all times.
Sterilized and cooled water is run to various
fountains at different points for drinking pur-

poses from a sterilizing apparatus. A plunger
elevator is installed for easy access to the silver
safety deposit and book vault, the automatic
control in connection with this device being
tool-proof. For the convenience of the custom-
ers has been installed a safety deposit vault,
security vaults and book vaults, lined with three-
inch steel, while each of the doors and vestibuies
weigh twenty-five tons. The general lighting
of the room is accomplished by concealed in-
direct reflectors so arranged above the counter

GINW. L
ELEGRAPH

DETAIL OF YONGE STREET FACADE.

sereen to ensure the best architectural effect as
well as the practical lighting of the premises.
The lighting of the counters is likewise accom-
plished by indirect reflectors.

Passing from an outside lobby of Indiana
limestone six by eighteen feet, the elevator hall
is entered through a small vestibule with a series
of plain bronze doors. In addition to the main
stairs, cigar stand and steps leading to the main
banking room are six direct-connected electric
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elevators operating approximately seven hun-
dred feet per minute. The walls have a ten-
foot marble dado above which is a chaste and
ornate plaster ceiling; the floors are of light
“marble with dark boTder of same material. The
corridors throughout the building have plaster

DETAIL OF FRIEZE AT SECOND FLOOR.

walls and ceilings of cream tint, ‘‘Tanguile”’
mahogany woodwork, and floors of small marble
tile laid in pattern.

Next to the main banking room in general in-
terest are the floors accommodating the Toronto
Board of Trade. This organization ocecupies
the nineteenth and twentieth stories as well as
other rooms in different parts of the building.
After the roof had been built the Board decided
to occupy the two top floors, which necessitated
quite a change in the structural scheme. In
order to adequately provide suitable quarters,
five columns had to be removed on both floors.
This threw additional loads on the adjoining
columns, which were reinforced down to the
eleventh floor by encasing them solidly with
concrete, at which level the regular construction
was able to assume the extraload. in this oper-
ation the large assembly room with a sixteen-
foot ceiling height was obtained with no columns
to obstruct the general view. The entire floor is
covered with a cork ecarpet on cement with walls
and ceiling of tinted plaster. Aside from the
assembly room, the nineteenth floor contains the

general office, the board room, market suite,
committee rooms, private luncheon booths and
council chamber. The last room accommodates
nicely the long mahogany table with nineteen
seats upholstered in deep brown leather. The
walls are tinted a light green with carpet to

match and fireplace, above which is an elaborate
carving of the coat of arms.

The twentieth story sets back eight feet from
cornice projection, providing a lounging pro-
menade on all sides with excellent views over
the city and across the bay. The floor is covered
with red tile blocks and protected by awnings
extending full length, which also add additional
comfort to the dining, reading and lounging
rooms of the club. In the dining-room are

thirty-four small tables, which seat one hundred

and thirty. The furnishings in French gray, the
cork flooring in green, the walls tinted a light
green, the general woodwork in mahogany, and
the ten hanging semi-indirect ceiling fixtures all
combine in making this room unusnally attrac-
tive. The silverware, dishes and table linen
have the crest of the board; while the walls are
relieved by paintings of Toronto as it existed
in 1820, 1842, and 1854. Opening into the din-

- ing-hall are the lounging and reading rooms,

covered with heavy Canadian Wilton carpets of
conventional design in green and deep blue.
The wicker chairs and divans are uphostered in
a floral pattern with subdued tints in perfect
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harmony with the other furnishings. One of the
interesting features is the kitchen with its gas
range, vegetable steamer, stock pot, broilers,
steam tables, plate warmer, refrigeration equip-
ment, and washing table constructed in tiers and
provided with vegetable trucks underneath.

In order to insure ample protection from
fire the window frames, mullions, transom bars,
ete., to the first floor and in the elevator shaft
are of steel, while the remaining are of cast
iron; the floors are all of hollow terra cotta
arches set between the steel beams in lasting
cement mortar, excepting ground and basement,
the latter being concrete with top cement coat-
ing divided into squares measuring twelve
inches; the partitions are porous terra cotta
four inches thick if less than fourteen feet high
and six inches if over; the stairs from elevator
hall are of iron with marble treads and risers
to the second floor level; the fire escape from
the ground floor to the roof at the rear of the
building is of wrought iron. All toilets are fin-
ished with white marble wainscot seven feet
high -and floors of one and one-eighth inch
marble tiles.

In the basement are located the boiler rooms,
motor and fan rooms, engines, condenser for
cooling water from boilers, sump pump which
is operated by antomatically controlled electric
air compressors.

The machinery is located on a floor higher
than the boiler-room, which contains also a pair
of direct connected centrifugal pumps driven
independently by two forty horsepower electric
motors, which furnish the domestic water sup-
ply to all floors above the tenth story, the ten
lower floors being furnished with water direct
from the city mains. In connection with these
pumps there is a large auxiliary supply tank in
the basement in case the city pressure should be
turned off. On the opposite side to the pumps
is a large air washer and conditioning appa-
ratus, which not only washes but also warms
and humidifies the air. This is provided in eon-
nection with the system of indirect heating, all
of which is used only in the banking premises,
which requires approximately three thousand
square feet. The remaining portion of the
building has twenty-two thousand square feet
of direct radiation heat. Over five miles of pip-
ing was used for the heating only. The ventila-
tion system, which included all the local vent
from the lavatories, required over twenty-five
tons of galvanized iron, in addition to five tons
of black sheet iron nsed in the fans, air washers
and smoke stacks.

There are two steam tubular boilers of one
hundred and twenty-five horsepower, sixteen
feet long and seventy-two iches in diameter,
each suspended by four heavy hangers with
steel plate pads riveted to the boiler. The

grates are cyclone self-locking and required to
maintain a temperature of 70" with a five-pound
head of steam when it registers without ten be-
low zero. The system igstalled permits of shut-
ting off any section of risers by conmecting the
steam mains to the boilers with a pair of
heaters.

In ventilating a fresh air supply fan furnishes
8,725 cubic feet per minute to the basement and
first floor, the banking room receiving slightly
over half the amount through fifteen inlets.
The fresh air is drawn into the building through
a ecold air chamber supplied with tempering
coils, air washers and reheating coils. The
supply fan, twenty-seven inches in diameter,
rotates four hundred and seventy feet per min-
ute, sending the air across the ceiling of the
hasement from where the vertical branches take
it to the respective rooms. The exhaust fan

DETAIL OF CORNICE.
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located in the pent honse on the
roof, with a rotation of four hun-
dred and eighty times per minute,
expels the foul air from the main
duet, thirty-eight by twenty-four
inches through a thirty-inch
square discharge cap of thirty-
two ounce copper. The materiai
used for the supply and discharge
pipe is 18-gauge galvanized iron.

In excavating, the soil was
found to ‘consist of an upper lay-
er of clay extending to a depth
of thirty feet, covering a three-
foot layer of hard and secaly clay,
which in turn topped a deep
strata of very dense shale, resist-
ing in test a load of seventy tons
per square foot. The excavation
was started September, 1913, the steel work in
February, 1914, and the stone and terra cotta in
the following April. In referring to the con-
structional features of the Royal Bank the Cana-
dian Engineer states, that as no part of the
basement is excavated down to the shale, cais-
sons were sunk through the clay until bed rock
was reached at each of the forty-one points
where a column foundation was required. Hach
column is carried upon a separate pier, with the
exception of those which are carried on canti-
lever girders, or on plain girders. All piers,
with the exception of those along the extreme
north end of the building, are cireular in plan,
and vary in diameter from 4 ft. 4 in. to 6 ft. 8 in.
at the top, according to the proportion of the
load that is transmitted to them. These piers
are increased in diameter at the bottom by an
additional two feet in each case, the enlarge-
ment tapering through a height of three feet.
On an average, each pier carries a load of about
fourteen tons per sq. ft. Owing to the nature
of the soil, in sinking for piers it was found un-
necessary to use any form of hollow caisson ov
piling, as the clay walls were self-sustaining.
Consequently these excavations were made ex-
actly of the size and shape required and on bot-
tom being reached, were filled in with concrete
to the requisite height to take the grillages. The
concrete used was of a 1:2:4 mixture, the stone
being about 1%2-in. gauge.

The grillages were composed of steel I-beams
varying from 10 in. of 30 1b. to 24 in. of 100 Ib.,
those for the main columns being composed of
two sets of four 15-in. of 50 Ib. I'’s, and each set
of four beams being connected by means of %4-in.
through-bolts with pipe separators between the
beams. One set was placed at right angles to,
and above the other upon the ca,.lcrete piers.
They were carefully levelled up and the whole
then grouted in level with the top of the upper-

most grlllage.

SAVINGS DEPARTMENT.

Each of the piers constructed as above are
capped with a heavy cast iron column base.
These bases were cast from tough grey iron.
The actual test made on coupon bars one inch
square in section and twelve inches long, load-
ed at the centre, gave on an average a breaking
load of 30,000 Ib. The upper surface of the cast
iron bases is planed true and parallel to the
lower surface, and holes are drilled for bolts to
connect the columns to bases. In designing
these bases provision was made for one inch of
grout between the base and the steel grillages.
In setting, small wooden wedges were used un-
der the corners of the castings, by which means
the bases were set dead level, and raised or low-

TYPICAL  CORRIDOR,
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ered to the exact elevation required. Grouting

was then introduced through vertically cored
holes at the centre of the casting, and by this
means the space between orﬂlabe and base was
thoroughly filled in. The wedges used in level-
ling were not removed, and, being of wood, will
give under any compression to which they and
the grouting may be subjected, thus insuring
even distribution of the load over the whole sur-
face without damage to the castings.

All piers are circular in plan, with the excep-
tion of those under the five
columns along the north end of
the building, and the two columns
carrying the smokestack at the
northeast corner of the build-
ing. The five columns are each
carried by four plate girders
bolted together as one, and run-
ning parallel to and under the
north wall. Owing to the depth
of the basement at this end of the
building, bed rock is not more
than ten and eleven feet below
the column bases, and it was not
necessary to use cantilever gird-
ers to carry these five columns.
Instead, a trench was cut along
the extreme northern limit of the
lot, extending inwards about
three feet, and downwards to bed
rock. This trench was filled in
with conerete to the requisite
height, diagonal tie rods being
inserted, which later formed part
of the horizontal reinforced con-
crete struts running at right
angles to the girders. On this
concrete wall were placed the
plate girders already referred to.
Twisted steel anchor rods were
then hooked into the projecting
plates provided on 0'irders, and
lald in a trench 2 ft. 6 in. wide by

5 ft. deep, extending out at rlght
angles to the girders and butting
on to the caissons of the next row
of columns. The girders, and trench with rods,
were then filled in with concrete, the outer gird-
er being gronted with neat cement flushed in
to lot ]nnit. The girders are surmounted by
cast iron column hases, levelled and grouted as
previously desecribed.

The foundations for the two columns con-
stituting the main and auxiliary columns at the
southwest corner of the building are worthy of
special mention. The main column runs up to
the full height of the building, but the auxiliary
stops at the third floor level and carries the
wind bracing np to that pomt Above the third
floor the Wmd bracing is carried by the main

column. The pier for these columns is circular
in plan, and is surmounted by a special grillage
composed of a bottom course of five and an’
upper course of six 12-in. to 40 1b. I-beams, the
latter course laid at right angles to the lower.
It will be noticed that the beams in the upper
course are carried diagonally towards the cen-
tre of the building, to form a base for the auxili-
ary column. The weight thus applied would
cause an eccentric loading upon the pier, the
load centre approaching towards the inner waltl

DETAILS OF MAIN BANKING ROOM.

of pier. To overcome this eccentricity of load-

g, the position of the pier has been moved
diagonally inwards by 2% in., thus concentrat-
ing the combined load about the centre of the
pier.

The five columns on the east side of the build-
ing abut on an existing struecture, and commence
from a level considerably above the rock (as
very little basement excavation was required
under this portion of the building). They are
carried upon cantilever girders, which are each
carried in turn by two cireular caissons sur-
mounted by single grillages composed of four
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RAILING AT MEZZANINE FLOOR OF BANKING ROOM.

15-in. I-beams. The girders are each built in
three longitudinal sections, and are bolted to-
gether through diaphragms after being set in
place. The spaces between the girders are filled
with concrete, and are also encased in the same
material. A cast iron colun base is set at both
ends of each girder and grouted in.

It is interesting to note that twenty-six hun-
dred tons of steel was used, one and one-fifth
million common brick, and approximately two

ENTRANCE IN BANKING SCREEN,

hundred and sixty-six thousand face brick. The
over all dimensions are one hundred and twelve
feet on Yonge street and eighty-one feet on
King. Each typical floor has a rental space of
six thousand two hundred and fifty square feet.
The completed structure, including all fees, cost
$1,250,000.

ROGRESS in building eonstruction is no-
where better illustrated than by the three
substantial huildings that have succeeded each
other on the site of the Bankers’ Trust Building
in Wall Street, New York. In 1880 the Manhat-
tan Trust Company erected a fine up-to-date
eight-storey commercial building on this corner,
equipped with the very latest devices that only
a wealthy concern can afford. Within the space
of eleven years the building had g rown so out of
date that it was removed and the twenty-six
storey Gillender Building erected.

This skyseraper was built in the best manner
of the time and equipped with every known con-
venience with the prospect of standing for cen-
turies, vet in two decades it was demolished,
thrown into the scrap-pile and the present Bank-
ers’ Trust Co. Building of a height of thirty-
eight storeys erected in the place. Nor is this
exceptional ; the Thorley Building in New York,
a modern steel structure, was demolished to
make place for the present New York Times
Building, and the Rand-MeNally Building in
Chieago, one of the early marvels of tall build-
ing construction in that city, has given way to a
taller, more modern struecture.

With the skyscraper approaching the age of
thirty years, we find the first generation, so to
speak, passing away. It seems scarcely credible
on looking on the pictures of the larger Ameri-
can cities for thirty years ago that the marvel-
ous change in the skyline all occurred in the
span of one generation. And there is no in-
dication of a slackening or decline in this ac-



CONSTRUCTION 295

tivity. New York is still building enormous
high buildings at an accelerated rate averaging
about one each month of the year. The seem-
ingly ineredible point is now reached where a
few of the earlier tall buildings are being re-
moved to make place for higher ones. Struec-
tures regarded a scovc of years ago as destined
to stand for centuries, as structures of such
rivetted strength and erected with such travail
that it would be well-nigh impossible to take
them down, are now old-fashioned, and eligible
for the serap-pile. Such is the pace of building
progress in the metropolis.

In 1915, it is literally easier to cut down a steel
column than to cut down a tree or ent through
a block of stone. With a portable oxygen-
acetylene flame, steel work is now cut apart in a
few minutes with no physical exertion. Indeed
an anarchist or lunatic reckless of consequences
could, single-handed, cut down any of the tall
steel structures in a few hours if free from in-
terference. So does science work miracles of
invention and discovery, and from generation to
generation multiply the facilities for weal and
woe. lLet no man attempt to prophesy, there-
fore, the marvels that the future may hold in
store.

As the tall building enters upon its second
generation, one naturally inquires,—What of
the future? Can they be built higher? What
is the limit? Disregarding for the moment the
question of legal limitation and artificial restric-
tion of height, it is evident that the answer is
bound up with the scientific evolution of the
years to come. At no time has the architect been

LIGHTING FIXTURE IN BANKING ROOM.

more ready to seize and apply the last word in
scientific research. Indeed, it is the price of
his success and continued favor
and - prosperity. The architect
who .does not keep in touch with
building progress and the latest
application of science will soon
find himself drifting steadily to the
rear. Indeed even to stand still
is to find oneself moving backward
by contrast with the onward cur-
rent. The modern tall building is
a marvel of up-to-date scientific
appliances.” Without scientific en-
gineering not only could not such
buildings be construcied, but they
could not be maintained or render-

-

ed habitable. It is apparent there-

fore that radical scientific dis-

DETAIL OF MEZZANINE IN BANKING ROOM.

covery or invention will profound-
ly affect the future of these strue-
tures. ‘ .

Tt is only necessary to contrast
a Buropean building with a typical
American building to realize the
extent. to which applied science
dominates the latter. Sometime

ot

I
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DINING ROOM.

ago while escorting a group of visiting en-
gineers, members of an Intermational Congress
of Engineers, through several of the larger
buildings in New York City, a Russian engineer
said to me, ‘‘Science is evident in everything,
even in the sweeping and cleaning. Your sky-
scrapers are dollars invested scientifically!”’
Later pointing to the S on the dollar-sign, he
said, ‘‘your captains of industry are the shrewd
men who early guessed that that S stands for
Science, who imported chemists and engineers
to develop by Science the various industries,
steel, oil, copper and building materials.” To-
day an architect must know more than art; he
must be a scientist or employ a scientific staff.
One has only to call to mind his travels

DETAIL OF BANKING ROOM,

BOARD OF TRADE

KITCHEN,

abroad, his experiences with “‘lifts’’ that lifted
up but not down, with plumbing without back

air-vents, and recall the huge porcelain stoves

pointed to with pride as marvels of heating and
ventilating apparvatus, to realize American
building progress. The comforts and conveni-
ences that the American aceepts as a matter of
course are all very new, very recent, and are not
to be found in the most marvelous chateaux of
France or the most attractive Venetian palaces.
Our model tenements far excel the Doges’
Palace in fireproofing, sanitation, comfort and
convenience. In skilful building construction .
and marvellously convenient appurtenances,
America leads the world.

People have been attracted to the larger office
buildings, hotels and apartment houses, not be-"
cause they are large or high, so much as because
of the superior excellence of their appointments
and conveniences and the guarantee of safety
from fire which they give. In a large office
building or hotel properly designed with the
steel frame fireproofed with baked clay, one
is safer on an upper floor than in an old style
five-storey building. Every new improvement
is costly at first and is to be found only in the
larger buildings where the cost pro rata is less-
ened by the number utilizing it. Thus the larger
and higher the building the more up-to-the-
minute it will be found to be in catering to the
convenience and comfort of its tenants. The
size and height of a building is therefore an in-
dex of its superiority in all respects.

There is here evident a fundamental natural
principle—in union there is strength. There is
also safety, comfort, convenience and the su-
perior service and efficiency born of concentra-
tion. This explains why buildings tend to be
high and also in part why they tend to be higher
and higher. )

Probably as a matter of economy of opera-
tion, the limit of height is about thirty-two
storeys, but towers of twice that height, no
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doubt, will be constructed. There is no en-
gineering drawback to the erection of such a
structure or one even higher.

Still, probably no building exceeding fifty or
sixty storeys will be constructed for some years.
‘While the general trend is upward, a more de-
tailed study of the statistics reveals a curious
wave cycle in very high building construction as
shown in our cities. This is probably due to
the fact that there is a certain advertising
prestige attached to the tallest building in a city,
particularly in New York, with the result that
there is strong competition for a while for the
height record, and then a lull or period in which
no very tall structure is projected. There is
also the factor of over-production and adjust-
ment after a number of tall buildings are com-
pleted and available for occupancy. This gives
periods of pronounced activity, and more or less
depression in very high building construction
about sixteen years apart. New York has re-
cently passed through such a period of competi-
tion for the highest record in the construction
of the Singer Building, the Metropolitan Tower
and the Woolworth Building, and it would seem
likely that such a period of culmination will be
succeeded by a period of indifference or decline
of interest among financiers, engineers and the
general public. Even the engineers who have
had to do with this point of culmination are
dubious; they have strained themselves to ex-
ceed the height record of sixten years ago, and
for a new cycle a new, younger ambitious gen-
eration must be awaited.

That skyscrapers of more modest height are
steadily being built in New York is beyond ques-
tion. One has but to consult the existing records
showing the total storeys in high buildings built
vear by year in New York. While there are
evident in the curve times of lesser activity due
to financial uneasiness, nevertheless the high
building movement in New York has been
steadily maintained, and at the present time is

-,

TREATMENT OF TYPICAL OFFICE SPACE,

culminating in a period of unprecedented ac-
tivity. Such activity would appear to indicate
strongly that such structures are paying invest-
ments, for there is apparently no evidence of a
falling off in production, even though there are
numerous old-style buildings which are not fully
occupied. Tenants find it helps business prestige
and success to be occupying better office quar-
ters and utilize the latest facilities so that a new
tall building soon fills up, drawing the best class
of tenants from the low antiquated structures
about it.

It is but another illustration of the old busi-
ness principle, ‘‘Quality wins.”” The com-
mercial man having evolved a superior strue-
ture to meet his needs, it was not long before its

ELEVATOR HALL.
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advantages led to the promotion of such build-
ings for quasi-business interests, and ultimately
for apartments, hotels and clubs, and even
church activities. In the better class of tall build-
ings the better light, aiv and service, and the
quiet of the upper floors render them most de-
sirable. They can be made absolutely safe
against fice. Indeed nowhere does one seem
more secluded and remote from the seething
town -than in a room in the pinnacle of a sky-
scraper. Here, strange as it may seem, time,
space, and the eternal verities steal into one’s
thought as one gazes o’er land and sea for sixty
or one hundred mlles and then look down on the
ant-like specks below. The poetry and democ-
racy of the skyscraper we must leave to the poet
and commentator of the future, cunfident that,
when our cities are as old as Venice and Flor-

CENTRANCE DOORS TO VAULT SPACE.

ence, our buildings will be one of the wonders of
the world, and that, the softened record of tine
forgetting the harshness, the strife of the mo-
ment will speak but of the greatness, the glory,
the indomitahle energ and aspiration of the
present hour. Let the architect ‘who deplores
modern conditions but turn the pages of the
lives of Michelangelo or Benvenuto Cellini for
examples of the strlfe and struggle and actual
violence and personal danger that attended the
practice of art in the glorious times past. An
architect is not now set upon with swords and
pikes by the henchmen of a rival, nor does he
often bear to the grave a countenance mashed
by an angered competitor, as did the great An-
gelo. Tt is no longer necessary for an architect
to be a military engineer to gain the favor of a
prince or be a sturdy man of arms ready to re-

port with armed retainers at the call of his
vassal.

And yet it is true as ever that he must be in
affairs, not in military affairs, perhaps, or in
the street broils of the factions of the town, as
was the rule in Florence and Venice, but in the
larger sense he must be a man of affairs posted
on what is going on, and on new methods and
materials, their merits and possibilities.

The tall building has succeeded thus far on its
merits, which is a typical American proposition.
Yankee ingenuity has evolved the best building
in history. The practical man and the scientist
have each contributed his best efforts to its sue-
cess. The professor has been hailed in his labor-
tory, called from his calculus. Get us something
to do this, stop that, keep down the pressure of
the unresting .tides, help us weather the tem-
pest’s gusts and stand fast
against its thrust. Get us an
antitoxin for a disease of con-
crete-steel.  Giive us better
metals.

This century ean huild taller
buildings if called for. Am-
erica can take from France the
prestige of the Tour Kiffel, the
tallest structure raised by hand
of man, and outdo it in every
form and feature. It has but
to be called to the test: fresh
from the conquest of the Pana-
ma Canal, where Gustave
Eiffel, builder of the tower, de-
signer of the Liberty Statue in
New York Tharbor, failed
ignominiously. 'Who doubts
that the American engineer,
successful where the French-
man failed, can not excel the
300-meter tower of Eiffel?

As for the architecture, the

are hxte.,t mu :t rise to the demands and possibili-

ties of the hour. The dominant Americanism
shines forth in many of the older tall buildings
despite the drapery of dead forms of the Old
World architecture with which they are covered.

Because a sensible Greek or Goth made a
thing of beauty out of a waterspout by carving
it into a lion’s head or a gargoyle, must America
forever have copies of these strewn over her
buildings? The poverty of imagination and in-
spiration with which some of our architeets have
responded to the Gift of Time in the %kvscraper
is pitiable. Long have they been in learning
that art is not somethmg apart, but is the caress
of an aspiring imagination to the work of the
hour,

In the future the tall buildings will, no doubt,
continue to maintain their supremacy in scien-
tific safety and convenience, and when interest
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revives in the height record, after a period of
rest, no doubt they will go higher still in the
form of towers. 'Now that the scientific side of
their development is highly perfected, one may

naturally expect to see an effort to make thein

marvels of art as well as of scientific construe-
tion.

To achieve this, the architect must give way
to the engineer or must once again gain the com-
mon touch, must know processes and products,
the vital energies, the laboratory, even the dust
of the trades, as did Phidias, Angelo and Leon-
ardo da Vinei.

Then may be expressed the possibilities, the
aspiration, the genius of his period, and the
transplanted archi-
tecture of Europe
will appear exotic,
and America come
into the heritage of
Time and of the
Ages, — American
Art—virile, true,
fundamental as the
life processes of
the mnation, char-
acteristic as the
glories of her pre-
decessors in the
pageant of history.

Then will the tall
buildings of the fu-
ture take place not
only among the
world’s  greatest
feats of engineer-
ing, but become al-
so worthy monu-
ments of the life of
their time, become
works of art and
architecture. — D,
H. Ray, Sc.D.

TN discussing  the height of huildings, D.

Kuickerbocker Boyd, of Philadelphia, pro-
poses that ‘“any owner who contemplates erect-
ing on any given street a building which will at-
tract more people and more business to that par-
ticulax portion of the street than it can be reas-
onably expected to accommodate, or worse still,
than it actually will accommodate, should be

-made to furnish a somewhat adequate amount of

space, or rendezvous, in front of it.”” He there-
fore suggests that the height of buildings erect-
ed on the present regularly established building
line be limited to one and one-quarter times the
width of the street or open space upon which
the strueture faces. This would give on a street
50 feet wide a 6214-foot high building (if erected
at the usual building line), which would be equi-
valent to a six-storey building used for residen-
tial or office purposes or a five-storey light man-
ufacturing establishment. Any building taller
than this initial height should then, he thinks,
be so set back that the cornice or top of its per-

"pendicular face shall not extend above an im-

aginary line, which might be called the ‘‘build-
ing and height line.”” If this imaginary diag-
onal be drawn from the curb of any of these
streets, assuming the sidewalk to be one-quarter
the width of the street, to the top.of any building
which is the limit of height above mentioned at
the normal building line, and continued into
space, it becomes the line of restriction. Thus
to go up, one must igo back, forcing the face of
the building back from the curb. ‘

VIEW OF BOILER ROOM.



Some Possibilities in Ventilation
’ A. H. BARKER, B.S.., B.A. *

O PERSON who has carefully studied the
problems of ventilation from the scientifie
standpoint can fail to have asked himself the
question whether the theory of ventilation, as
the ventilating engineer now knows it, can
properly be called a science. Is there sufficient
information on the subject of ventilation to
make the application of that word to this kmowl-
edge appropriate? Modern practical science is
nothing if it does not imply more or less exact
kmowledge. Some so-called sciences of the phil-
osophieal or metaphysical order appear to con-
sist very largely of theories which never can be
hrought to exact tests. These are doomed by
their essential nature to be what they are—
namely, speculation more or less interesting and
more or less probable, but always matters of
opinion,

These, however, are not sciences as the term
is understood by the engineer, but philosophies.
They do not consist of exact experimental
knowledge, but of intellectual theories. All true
sciences in the engineer’s sense in their initial
stages probably pass through a period in which
they consist largely of speculation and theories,
some of which may or may not be borne out by
subsequent experiments. Some of these sciences,
such as chemistry or physics, at first consist of
theories originally evolved in the effort to ex-
plain objective facts. If the facts are only
partially observed, understood, or known, the
theories will probably be erroneous. As the
scientific world becomes better acquainted with
the facts as they actually are, theories are modi-
fied to suit the known faets. They can be tested
by specially-designed exact experiments. When,
by a process of trial and error, theories are
eventually evolved which will stand all known
tests, some totally different in principle from
others, and when the existence of facts previ-
ously unknown may be correctly deduced from
the assumption that the theories are true; then,
and not until then, can the science of which they
form a part be said to be on a sound basis.
There are other hranches of science in which
the theories cannot be put to exact tests, though
their substantial truth is obvious from mathe-
matical considerations.

Other sciences particularly applicable to en-
gineering work are based on exact experimental
science, thongh the conditions of practical appli-
cation are such that it is in most cases impos-
sible in practice to prove the accuracy of the
theories on which they are based. Other experi-
mental sciences, such as physiology, deal with

*Txtracts from lecture delivered at the University College
in BEnglana.
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problems of such extreme complexity that,
though they are theoretically capable of inves-
tigation by exact methods, yet their complexity,
and the number of known, though uncontvoll-
able, factors are so great, and the number of un-
known factors so doubtful, that it is difficult to
obtain self-consistent experimental results to
anything like the degree of accuracy which is
considered necessary in other sciences.

The theories of the science of ventilation, such
as they are, partake, to a certain extent, of all
these characteristics. Its theories are at pres-
ent in pretty much the same condition as were
those of physics at the time of Newton. The
number of uncontrollable factors is very great,
greater than in most other branches of engin-
eering. The number of unknown factors is prob-
ably considerable. The results which can be
secured do not therefore approach in accuracy
those which can be obtained in many other
branches of engineering. All who have been
practically engaged in the difficult task of secur-
ing generally satisfactory ventilation in occu-
pied buildings know that it is impossible to lay
down in exact terms the physical conditions
which are required to be secured. Most of us
could quote examples of buildings on which
large sums have been spent in the effort to se-
cure good ventilation, which, from the point of
view of the comfort secured have been total fail-
ures. The reason for these failures are not al-
ways easy to define.

The science of ventilation, properly so called,
has as its first duty to elucidate all such matters.
All of those who have thought on the subject,
and have had some practical experience, have
their own theories. The special peculiarity of
this branch of engineering is that it is exceed-
ingly difficult to bring any of these theories to a
crucial test. It is the first duty of the science
to overcome this difficulty, which is partly inher-
ent in the subject itself, and partly arises from
the fact that the criterion of success is at pres-
ent very indefinite. The only object we can
specify at present is to produce feelings of com-
fort and a healthy climate. We cannot at pres-
ent lay down the conditions necessary to secure
this end in terms of physics and chemistry. Our
knowledge is only general, not exact; quali-
tative, not quantitative. How can one get a
measuring instrument which shall indicate, for
instance, the feeling of comfort, especially hav-
ing regard to the fact that what is one person’s
comfort is another’s discomfort? A refreshing
breeze to one man is an ear-aching draught to
another man. A bald-headed man is not on the
same basis as a person with a shock of hair. Still
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more difficult is it to experiment on the effect of
different conditions on health. The result, ex-
perimentally observed, does not arise perhaps
for several years after the experiment is made,
and it is complicated by the existence of a large
number of other conditions which have a de-
cided effect on the total result. Similar diffi-
culties always must oceur in any experiments
on a human being.

I wish to consider the general direction of
modern theories on these subjects, and the char-
acter of the investigations which we have in
view for this year in this department for the
purpose of putting some of them to the test.

In the first place, so it seems to me, the scieace
must direct itself to the investigation of the
fundamental question, which is as yet far from
being decided. How can we lay down quantita-
tively in terms of physics and chemistry the ob-
jeets for which we are striving? It is only re-
cently that it has been borne in upon us that all
the old-fashioned theories about carbon-dioxide,
organic poisons, and_the like, have been blown
to the four winds by~ ‘such experimentalists as
Dr. Leonard Hill and Dr. Haldane. In place
of them we have had theories of ventilation, ac-
cording to which its function has practically
nothing to do with the elimination of carbon-

dioxide and the chemical purity of the breath-

ing air. Instead, its object is said to be fo re-
move heat from our bodies, and water vapor
which we have breathed out; in general terms
to prevent us from getting too warm.

That is one group of questions which must be
settled definitely,—to what extent efficient ven-
tilation consists merely in the adequate removal
of heat from our bodies and organic smells and
water vapor.

I do not think it is possible for any impartial
person, who has critically studied the mass of
experimental evidence in support of this view,
“to avoid the conclusion that if it is not the whole
truth, it is, at any rate, very largely true that
what Dr. Leonard Hill calls ‘‘heat stagnation’’
is responsible for many, or, perhaps, most, of
the effects to which we have been accustomed
to refer as those of defective ventilation.

For my own part I am, however, equally sure
that this fact cannot be the whole truth—that
there is something in ventilation over and above
the loss of heat and the supplession of smell.
I am quite convinced that all air of the same
temperature, pressure, humidity, and veloclty
has not the same effect on the human organism
That there is some quality other than tempera-
ture, humidity and velocity in the air itself
which makes some air different in effect from
other air. What it is can at present only be con-
jectured. From experience I believe that air
loses that quality, whatever it is, which, with
present knowledge, we can only describe as

“‘crispness,’’ when it passes over accumulated
dirt, or into close contact with metal, or through
a long underground pipe channel, or when it is
heated by hot surface, and that this quality of
erispness is not merely a matter of temperature,
humidity, smell or velocity. Invalides feel the
air of one place has a different effect on them
from that of another place. If it were not so
there would be no justification for sending peo-
ple away to a special climate. It is important,
however, not to lose sight of the fact that one
cannot draw definite scientific conclusions from
the sensations of any person, especially an in-
valid. Many of the sensations of every person
are due to imagination and psychological influ-
ences, and not to objective facts, and these are
most unreliable as a guide. There are persons
not unduly sensitive, imaginative or susceptible
to differences of climate, who find certain places
or certain buildings of which the air, hot or cold,
damp or dry, moving or at rest, has a stimu-
lating effect on them, and other places or build-

.ings which have the reverse effect. So far as it

is possible to tell, this is not a subjective effect
at all. I am sure from observations I have per-
sonally made that such differences are not mere-
ly due to differences in temperature, humidity
or velocity. '

Leaving out of count, however, for the mo-
ment the question whether or not it is the whole
truth, T think we may provisionally accept the
theory that temperature, humidity and veloecity
of air in a room are points of a very great im-
portance in ventilation, of far greater import-
ance indeed than chemical composition, and that
one of the chief, but not the only, reasons for
this importance is that they determine jointly
the rate of heat loss from the body.

Let us consider where the acceptance of these
facts leads us to in practice. If we accept the
view that the object of controlling the tempera-
ture, humidity and velocity of air is solely to
regulate the rate of heat loss from the body, it
will be evident that the only instrument we re-
quire to measure the effect of ventilation is one
which will enable us to determine the joint effect
of these three factors so far as they affeet the
abstraction of heat from the bhody. Omn this
assumption the possession of such an instru-
ment at once raises the science of ventilation to
a higher plane, for it enables us to measure the
success of a scheme of ventilation objectively.
At present we rely on the expression by in-
dividuals of subjective sensations. Up till re-
cently no instrument has been available which
enables us to measure this illusive quantity ob-
jectively. Air analysis is well known to be most
fallacious as an indication of the feelings of
comfort. Professor Hill himself has devised
two instruments, which have for their object the
determination of the degree of joint influence
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of the surrounding conditions in abstracting
heat from a surface as nearly as possible ap-
proximating to the condition of the skin of the
hody. The simplest of these, which Professor
i1l ealls the ““katathermometer,’’ is in essence
a delicate calorimeter consisting of a ther-
nmometer with a large bulb. The instrument is
vead by noting the rate at which it falls when
it is raised approximately to the temperature of
the human body and placed in the conditions or
surroundings which it is desired to investigate.
This instrument appears to contain the essential
principle of what is required, although, so far
as I can judge from the little experience I have
had of it, the theory of the instrument needs to
be worked ont more fully than it has been up io
the present.

The second instrument is the joint invention
of Professor Hill and Professor Guiffiths, to
which they have given the name of the ‘“caleo-
meter.”” It is an electrical instrument, the ob-
ject of which is to determine the amount of elec-
trical energy required to maintain a coil of wire
at the temperature of the human body in the
given surroundings. Fundamentally this in-
strument has essentially the same object as the
katathermometer. Both of these instruments

will, T think, need careful calibration, and per- .

haps development in some details before they
will be generally accepted by the ventilating
profession.

Let us consider for the present only those
factors which have an obvious effect on the heat
lost, although with the reservation that the joint
effect of the three factors in regulating the heat
lost is probably not the only effect of import-
ance which the individual factors have. One
cannot avoid the coneclusion that movement of
air has a pronounced effect, quite independently
of its effect in promoting loss of heat. Let us
examine the physical effect of different volumes
of air in cooling one individual. An ordinary
human body may, perhaps, be taken to give off
heat at the rate of 350 B.T.U. per hour. Of this
total quantity something like 200 B.T.U. is given
off in the form of radiation and convection to-
gether, and 150 B.T.TU. is evaporization from the
surface of the skin and from the lungs. If,
therefore, we rely on the passage of air over
the body to remove this heat and this vapor, we
must examine the effect of these quantities on
different volumes of air at, say, 60 deg. Fahr.
and 65 per cent. humidity. It should be noted
that this is a purely physical result, dependent
on definitely known, though somewhat variable,
factors. It will be noticed that I have included
the heat radiated from the body with the total
heat. In fact, some of this radiation will be
absorbed hy the walls, and will not. be com-
municated to the air. The amounts are difficult
or impossible to determine. I have therefore

thought it hest to inehude the whole of the rvadi-
ated heat with that convected, in order to derive
the maximum possible effect. Tt is evident that
if we fix as an arbitary limit a rise in tempera-
ture of 3 deg. and a rise in humidity of 5 per
cent., both above our arbitrary standard, we
shall find that not less than 3,500 c. ft. of aivper
hour per head must be supplied, as a minimwun
for satisfactory ventilation on this basis, or
roughly 1 cub. ft. per second per head. Let us
take this as a provisional value for satisfactory
ventilation. It is at least three or four times as
much as is commonly now considered tolerable
ventilation.

Let us now consider the possible different
ways of introdueing the air. It may be im-
agined to be dintroduced in a vertically upward
direction, the fresh air coming in uniformly
round the person’s feet and being removed at
the ceiling. That is a state of things which is
described in my book as being pure upward ven-
tilation. There are very few buildings ventil-
ated in this manner. The best known example
is the House of Commons. In spite of the en-
ormous volume of air passing through that
chamber, the bad ventilation is notorious. It is
clear that the effect of this method of introdue-
ing the air must be to drive the heat and vapor
given off by a man’s body up into his face, so
that his face gets the hottest and most humid
air, and his feet the coldest and driest. This
condition is the exact opposite of a desirable
state of things. I believe that physiologists are
all agreed that the rate of loss of heat from
the face and hands ought to be far greater than
that from the feet. This would seem to indicate
that from this point of view downward ventila-
tion, as it is called, is superior; and it has cer-
tainly been my experience that well-designed
systems of downward ventilation cause less
trouble and complaint than do those in which the
direction is upwards.

But let us consider the effect of passing this
quantity of air vertically in either direction over
a man’s hody. Suppose each man occupies a
floor space of 6 sq. ft. Taking his own mean
cross-sectional area as 1 sq. ft. this leaves 5 sq.
ft. for the passage of the air. The mean upward
veloeity of the air over this space will be about
204 i, per second.  The air in actual contact
with his hody being entangled with his clothes
will have a considerably smaller velocity than
the mean. The heat from the body may canse a
local cireuit similar to a vortex-ring, but in any
case the velocity of the air close to the body can
never exceed a very few inches per second if the
direction of the ventilation is either upwards or
downwards. As this is absolutely insufficient,
it is my own helief that neither pure upward nor
pure downward ventilation is desirable; and
this was the point of the chief criticism of the



CONSTRUCTION

present ventilating arrangements of the House
of Commons.  Neither the one nor the other
represents Nature’s method of ventilating the
hnmran body. This is in all cases done by a
horizontal velocity of wind. My own view, which
Thold very strongl y, is that a horizontal velocity
must also be produced before indoor ventilation
can be regarded as satisfactorily accomplished.

For one reason, a vertical current does not
admit of a sufficiently high rate of heat re-
moval. It does not prevent the heat from stag-
nating round the body. I believe also that some
horizontal velocity of the air is necessary, either
to stimulate the nerves of the skin or for some
other physiological purpose, quite independent-
ly of the loss of heat from the body. The rea-
son is, of course, a question of physiology. Of
the fact itself I am quite sure as a matter of ex-
perience—namely, that a generally satisfactory
dranghtless ventilation is a contradiction in
terms.

If it be granted that a satisfactory feeling of
freshness cannot be secured without some hor-
izontal movement of the air over the face, the
question at once arises—what movement of air
is necessary? If we are engaged in the diffi-
cult task of ventilating big spaces where a large

number of people are crowded, and where. the

air is very hot and moist, what velocity of air
are we to aim at producing? As practical per-
sons we can only answer this question by laying
down that it is to be not greater than a velocity
that all people will endure without complaining.
If we produce a greater velocity than this, then
sensitive persons will complain of dranght, and
we shall find ourselves in trouble. We must
therefore find by experiment what is the maxi-
mum velocity which people will endure. That
question can only be decided by elaborate ex-
periment. :

‘What one would desive to be able to do in this
connection is to prove that a certain person
could endure without discomfort in humidity
conditions represented by, say, 65 per cent., an
air current at a temperature of, say, 60 deg. and
a veloeity of 18 in. per second, but that a current
at the same temperature and humidity, with a
velocity of 22 in. per second, would begin to he
felt as an uncomfortable draught. This con-
dition would represent that person’s maximum.
The samne person in the same conditions might
find a velocity of 12 in. per second perceptibly
refreshing, whereas a velocity of 9 in. per sec-
ond would begin to be felt as rather stagnant
and stuffy. This, therefore, would represent
that person’s minimum.

It will be evident that as these figures merge
into one another by imperceptible degrees, and
as ‘the only possible measuring device is the
sensation of the person under test, a correct
determyination will be of extraordinary diffi-
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culty. Such figures obtained £rom oune person
would not e sufficient. It would he necessary
to subject as large a number as possible of per-
sons of different physique to the same experi-
ment, and take as careful note of the effeet in
each case as possible. By this means we may
conceivably arrive at a certain medium velocity
of air of suitable temperature and humidity,
which should not be perceptible to anyone as an
uncomfortable draught, while in all cases it
produces a feeling not of cold, but of refresh-
ment. This is the velocity of air which the ven-
tilating engineer should aim at producing. This
velocity must depend, to some extent, both on
the temperature and the humidity of the air.
For instance, a velocity of 18 in. per second,
which, for want of a better, we may take as a
provisional standard, would produce quite a
different effect when the air was at 60 deg.
and the humidity at 65 per cent. than when the
temperature was at, say, 65 deg., and the hu-
midity, say, at 80 per cent. To make our ex-

- periments complete, we should have to develop

a set of equations showing the relation between
the value of the three variables in respect of
their effect on the sensations of the human be-
ing. For instance, possibly it might be Found
that an increase of 2 per cent. or thereahouts in
the relative humidity might approximately neu-
tralize a drop in temperature of 1 deg. at ov
about the standard temperature. I have no
doubt that if such experiments were carried nut
it would be found that all persons could endure
a velocity of air possibly 6 in. per second great-
er at 65 deg. and 80 per cent. than at 60 deg. and
65 per cent.

In determining, therefore, what is the desir-
able air velocity in a room, we must take count
of the existing conditions of temperature and
humidity. ILet us assume the following rle for
satisfactory ventilation so far as such can be
secured by the countrol of three conditions: That
the air temperature should be, say, 60 deg.
Fahr., and the humidity 65 per cent., and the
general horizontal velocity should not be far
from 18 in. per second. Present knowledge pro-
perly applied would enable us to ensure that the
first two of these vonditions were maintained—
that is to say, a competent person could design
a plant which should deliver any desired supply
of air at 60 deg. and 65 per cent. humidity. We
have now to inquire how far it is possible to se-
cure the third condition—namely, that the
horizontal velocity should not be far removed
from 18 in. per second. In what way can this
horizontal velocity be secured in practice? We
may imagine air driven over the audience from
front to back or from back to front, or from one
side to the other. My own view is that the best
method would be from the front to the back.

It is a general maxim that fresh or cold air
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must be introduced at a certain height, say 8 ft.
or so above the floor. Even on this we are not
agreed. There are persons who do not approve
of the introduction of air overhead for fear of
producing what is called a ‘‘down-draught’’ on
people’s heads. That there is something in this
view cannot be denied. If one chief function of
ventilation is the removal of heat and moisture,
then it is clear that we can only ventilate a room
by introducing air colder and drier than the
average air of the room. The body of each per-
son present in the room is continually warming
and moistening the air, and this heat and mois-
ture must be dispersed by the introduction of
colder and drier, and the drawing-off of warmer
and more moist, ‘air. But air which is eold and
dry is of necessity heavier than that which is
warm and moist. It therefore follows as a
mathematical certainty that if cold, dry air is
introduced overhead it will fall to the floor so
soon as it is free, and is surrounded by air which
is warmer and more moist. In other words, it
will produce a down-draught. This would only
be tolerable if it were practically imperceptible.
Tt could only be imperceptible if it were intro-
duced not in a mass, but in finely divided
streams. This implies that at least a large part
of the wall through which it is introduced should
consist of gratings. Any air which we introduce
overhead must be at such a temperature and
humidity that it does not cause a current round
people’s heads greater than the allowable maxi-
mum. We ought, therefore, to be informed un-
der what precise conditions cold air can safely
he introduced overhead. This is a matter quite
capable of exact investigation, and we ought not
to be compelled to rely on guesswork, as we are
at present.

Let us consider then the practicability of a
scheme for driving the air from the front of a
room to the back. I will take a concrete case
of a room in the country in which I was lectur-
ing some time ago containing about 100 persons.
The size of the room was about 20 ft. wide by
40 ft. long and 11 ft. high. This allows about
8 sq. ft. of floor space and 88 cub. ft. of air space
per person. It would not be possible in practice
to cause a horizontal cmrrent to occupy a shal-
low layer just over the heads of the audience,
and keep the air more or less stagnant at a high-
er level, where, of course, the current is useless
as far as its direct effect on the andience is con-
cerned. We can only assume that the current
must oceupy the whole of the vertical cross-sec-
tion of the room between the heads of the audi-
ence and the ceiling. If weare to imagine that a
uniform current of 20 in. per second is main-
tained over this audience over the whole eross-
section from front to back, the amount of fresh
air called for even in this low room would be
about 1,320,000 cub. ft. per hour, or about 150

interchanges per hour, or 13,200 cub. ft. per
head per hour.

There are few persons who would advocate
the spending of so large an axount of money
necessary in order to secure theoretically per-
fect ventilation for a room of this size, and [am
sure there is not an architect in the world who
would willingly consent to the whole of the front
of the room being occupied by gratings in full
view of the audience. Of course, if the audi-
ence were larger, the requirements would be
proportionately heavier. An audience of 2,000
persons would require at least ten of the largest
size of multivane fans now catalogued by
makers, each standing 12 ft. high. The total

‘power required to work the fans would in this

case be not less than 80 horse-power. The fan-
power would, of course, be required whether the
air supply were all fresh or were recirculated.
If we are to imagine the air recirculated, it is
clear that, in order to keep the humidity down,
it would have to be de-humidified as it passed
through the underground trunk.

The only practical way of de-humidifying the
air to an exact value at present known is to cool
it to such a point that, when it is absolutely
saturated at that point, it contains the requisite
amount of absolute humidity. It is then warm-
ed up to the desired temperature. Now, the
plant for this apparatus would be very expen--
sive indeed. In order to kill the possible smell
of human beings in the air, it would be necessary
not only to de-humidify, but also to pass it
through a spray of disinfectant, such, for in-
stance, as a solution of permanganate of potash,
which would probably kill all the smell.

We have now to inquire whether any smaller
requirements would serve the purpose. It will
be remembered that, calculating from a certain
arbitrary allowable rise in the temperature and
humidity, we deduced the allowance per head
per hour as 3,500 cub. ft., whereas calculating
from an arbitrary velocity over the audience in
a room 11 ft. high, we arrived at 13,200 cub. ft.
per hour. If we could reduce the height of the
stratum of moving air, we could reduce the
guantity of air in proportion, and still maintain
the standard velocity. But it is impossible to
conceive a large room for 100 persons less than
11 ft. high. If we have a higher room—sueh, for
instance, as the Albert Hall or the House of
Commons—even such an allowance as 13,000
cub. ft. per head per hour would of necessity
be quite lost if we attempt pure horizontal ven-
tilation. The main stream of air would follow
the line of least resistance. In ventilating a
room of this kind, therefore, it seems that the
only practicable solution is a combination of
horizontal and downward ventilation when such
is attainable, so as to pull the main stream of air
into contact with the audience; otherwise it will
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be lost above the heads of the audience.

One of the main effects which the modern
theories of ventilation will have on our practice,
if they are carried out, will be to produce a
shiarp difference of opinion between the physio-
logist and the heating engineer in regard to the
method of heating by means of hot radiators
and pipes. The main effect which radiators and
hot surface generally have on the condition of a
room is to raise the temperature of the air, and,

worse than this, they make the upper str. ata of -

air warmer than the lower.

The modern view which physiologists take of
this matter is that the breathing of hot air is
distinetly deleterious, in that it causes the mem-
branes of. the nose to get into such a condition
as easily to absorb the germs which produce the
disease known as cold in the head and other
respiratory diseases. Within limits, the cooler
the air breathed, the better it is from the point
of view of pure hygiene. Physiologists also take
. the view that it is extremely undesirable that
the temperature at head level shounld be higher
than at foot level, since it causes certain move-
ments of the blood in a contrary direction to
what is desirable. It is quite obvious that since
warm air is lighter than cold air, there cannot
fail to be a tendency for the temperature at high
level to be greater than at low level when the
heat is introduced by warming the air. This
effect is always found in a radiator-heated room.
From this point of view, radiator-distributed
heat may be regarded :as undesirable from the
point of view of hygiene. The effect is well
known to be influenced very largely by the tem-
perature of the radiator. The higher the tem-
perature of the radiator the greater is the dif-
ference between the upper and the lower layers
of air in the room.

The distribution of heat by radiators is, how-
ever, so convenient that it is impossible as a
practical proposition to recommend its abandon-
ment whether or not it conforms strietly to the
requirements of hygiene. It is for this reason
very desirable that the necessary amount of
heat should be communicated to a room by large
radiators at a low temperature, rather than by
small radiators at a high temperature. Tt is
also necessary that the feeling of warmth in a
room should be properly maintained, but it is
also very desirable in the interests of the in-
dividual that he should accustom himself to liv-
ing in a relatively low temperature.

The only means whereby this feeling of
warmth can be secured apart from the warm-
ing of the air is by increasing the amount of
energy in radiant form passing through the
room. This radiant energy is always expensive
to maintain, firstly, because a large part of the
heat given off from a radiant body is always
converted heat, and because a large part of

" up the chimney as hot air.

that which is given off ‘as radiation at once
passes away tlirough the window glass and the
cold walls of a room, and is thereafter largely
lost, so far as its effect on the inhabitants is
concerned. On the other hand, heat communi-
cated to the air of a room is not only easier to
produce, but also remains in the room as heat
for a much longer time. This is one reason why
an open fire is so extravagant, desirable as it
is in many ways. A large part of its heat is sent
That part of the heat
which is given off as radiation, unless it im-
pinges on the body of the person in the room,
is immediately lost, either by absorption or
transmission through the window glass. It is
difficult or impossible to obtain a correct bal-
ance-sheet of the heat given off when coal is
burnt in an open fire, for the reason that the
heat radiated is so illusive that it cannot easily
be measured without very elaborate appliances.

Tt will be seen, therefore, that the modern
theories of ventilation, which at first sight ap-
‘pear to render possible a reduction in the heat
cost of ventilating a room, in reality have a very
marked tendency in the opposite direction. They
increase to a very large extent the practical diffi-
culties, the amount and expense of the plant
required, and they increase also the cost of up-
keep. If they are to be carried into practice
they will call for something like a transforma-
tion in methods of building, and they will cer-
tainly be regarded with acute disfavor by every
architect who is interested in the interior ap--
pearance of a large room.

I will summarize now the observations which
appear to me to be 1necessary in order that we
may get a complete idea of the state of the ven-
tilation of any given room. We must have the
wet and dry katathermometer readings. We
must know the absolute temperature of the air,
and the mean radiant temperature. We should
have readings indicating the velocity of the air
at all parts of a room when the room is full. We
should have also the analysis of the air, and
particularly know what amount of organie pro-
ducts and dust exist in the room. "We should
take the electrical readings, and determine the
degree of ionization of the air of the room.

Tt will be seen that this is a sufficiently for-
midable list. It would not be possible for any-
one to take all these readings with any sort of
care even for a small room under a couple of
hours’ hard work. He should also be provided
with very expensive and elaborate apparatus.
I am not, of. course, suggesting that such a
series of observations would be possible in praec-
tice when a room is occupied, but it merely
shows what a very extensive subject we are
dealing with, and how little anyone would be
justified in concluding that the subject of ven-
tilation can be treated in a cut-and-dried manner.
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Wind Bracing in Tall Buildings

R. S. PATTERSON, B. A. Sc. *

HE question of wind bhracing in tall steel

buildings of the skeleton type has evoked’

considerable discussion as to methods and de-
sign in the last few years. One class of struc-
tural designers has made ample provision in the
steel frame for lateral stiffness based upon
direct computations of wind stresses; while on
the other hand, another class has ridiculed all
‘mathematical treatment, and used ‘‘rule of
thumb’’ methods for design. The exact treat-
ment of this part of building design would lead
to hopeless intricacy whether diagonals, knees,
or portals are employed to transmit the lateral
wind pressures. Although an exact determina-
tion of stresses is difficult, if not impossible, it
does not follow that a mathematical analysis is
useless and without any rational basis. The in-
vestigation of the stability of a steel frame
~ building subjected to wind pressures must be
solved in accordance with the fundamental laws
of mechanics and strength of materials as de-
termined from the theory of flexure.
In very tall bunildings the calculation of wind

stresses and the design of frame work to afford -

the most rigid and economical resistance to
them, while conforming to architectural require-
ments, are matters which sometimes have rela-
tively large dimensions in both directions, the
inertia of the building, the stiffness of walls

and floors and the inherent strength of the beam

=written tor Applied Science.
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and column connections generally used, may
afford sufficient rigidity, and precise calcula-
tions are often omitted.

When the building is comparatively tall and
narrow the elasticity of the steel frame makes
it necessary to make definite provision against
horizontal forces in at least one direction, the
steel skeleton being usunally considered as a ver-
tical cantilever exposed to horizontal wind
forces in every direction, in the upper part at
least, and sometimes for the entire height of
one or more sides not protected by adjacent
buildings. In the usual case of a transverse
hent of several columns it is impossible with the
means of analysis at present available to deter-
mine how much of the vertical loading on these
columns is transferred by the wind pressure
from each column at windward side to each
column on leeward side, although it is absolutely
certain that such a redistribution takes place.
This condition makes it impossible to determine
with certainty both the horizontal shears trans-
mitted through the columns and the bending mo-
ments to which columns and girders are sub-
Jected.

The design of the steel frame of -high build-
ings must certainly include as one of its main
features suitable effective provisions for wind
loads whose effects run through the entire height
of the structure, and by which the transferred
loads influence materially the foundation pres-
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PLAN.
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sures if satisfactory results are to be obtained.

Wind Pressures:—Wind pressures on small
surfaces have been recorded as high as 50
pounds per square foot, but it is doubtful if such
pressures exist on large surfaces, as sides of
huildings. A few of the influences which affect
the intensity of wind pressures will be summar-
ized briefly: Hiffect of Altitude on Wind Pres-
sures.—Since aii is lighter in greater altitudes
the wind pressure will also be less. In addi-
tion to and quite distinet from this, it is also
clearly recognized that the pressure varies as
the distance above the general level of the sur-
rounding territory, increasing towards the top
of the structure. Effect of Temperate Changes.
—W. H. Whitten made a careful study of the
effect of temperature changes, and his conclu-
sions were: (1) That the pressure incieases as
the temperature drops, if the velocity is con-
stant and barometer readings normal; (2) that

the pressure increases and diminishes as the
barometer rises and falls. Effect of Suction.—
Rapidly moving air produces a suction on the
leeward side, there being a partial vacuum de-
veloped in the constant vortex or eddy on this
side. Professor Albert Smith reduces the fol-
lowing laws with regard to suction: (1) In-
crease in height tends to increase relatively the
average amount of suction on the leeward wall;
(2) the relative amount of air flowing around
the end of building increases as the height in-
creases. Hffect of Gusts.—The maximum wind
pressures are of short duration, probably only
for a second, but sometimes occur at intervals,
and thereby tend to set up an oscillation in
structures they are capable of influencing. To
some extent the wind impulses are absorbed in
overcoming the inertia of the structure, being
exhausted in internal work. Should the wind
come in gusts, overcoming the inertia of the
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building, and
causing the
building to oseil-
late, and if the
oscillations and
wind impulses
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magnitude and point of application of the
resultant weight, the moment of stability
can be readily computed.

It may give way in a horizontal direction
under the influence of shearing forces either
bylateral displacement from itsfoundations
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danger of the building collapsing. Ixisting ex-
periments tend to indicate the period of vibra-
tion of a tall building is several seconds (about

2 to 4 seconds), and thus the likelihood of such

an agreement taking place does not seem pos-
sible. Tt seems advisable that the increased
pressure due to gusts should be considered in
designing tall building frames.

Effect of Wind on Buildings:—The effect of
wind pressure tends to overturn the building on
its base. In tall narrow buildings this overturn-
ing effect must be investigated, and if necessary,
provision made for it by anchoring the columns
of the foundations. Common specifications state
that if the overturning moment exceeds 75 per
cent. of the moment of stability, anchorage for
the columns must be provided. From the -foot-
ing plan the column loads and their point of ap-
plication can be taken off and by the principle
of moments the point of application of the re-

snltant weight can be found. Knowing the
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orby buckling of its various members on account
of their weakness to resist these forces. If the
buildings were safe against overturning it would
ordinarily be safe against sliding bodily, and for
the sliding tendency to be considered the width
of the base must be two-fifths or more of the
height. The tendency to shear the connections
is one of the most important features of wind
pressure. Special attention should be given the
column splices and the connections of floor gird-
ers to columns. The details should be sufficient
to develop the strength of the main part of the
member and to'give the required rigidity at the
joints.

Deflection in a bent to leeward due to wind
pressure will be the result of a combination of
three actions—first, the elongation of the ten-
sion columns and the shortening of the compres-
sion columns; second, the deflection of the floor
girders; third, the deflection in the columns,
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Factors affecting the amount of deflection are
the sizes of the columms, their unsupported
heights, and the number of columns in a cross
section. In buildings in which the ordinary
beam connections arve nsed with no special brac-
ing, as the connections are capable of transfer-
ring only small bending moments, the deflections
will be large. It will he seen that if the girders
cannot take care of any bending at the connec-

tions, and there is no other factor to resist dis-

tortion, then the frame must simply close upon
itself under lateral forces.

The few experiments on the deflection of tall -
buildings seem to reveal the fact that the actual -

deflection js less than the computed. HRxperi-
ments on a seventeen-storey building by Dr.

CONSTRUCTION

inihé"i"’g;]jt, in which the heigh: does not exceed
four tinies the average width of the base) be de-
signed to resist wind pressure. This may be re-
garded as representative of the type of building
requiring no bracing. In structures of the skele-
ton type which have relatively large dimensions,
the dead weight of the building, the stiffness of
the walls, partitions and floors, and inherent
strength of column and girder connections may

" afford sufficient rigidity, and precise calcula-

tions are often omitted. The relative merits of
each of the elements mentioned in the above
statement for resisting wind pressures will be
discussed in detail. The stability of a steel
frame building must depend upon its dead
weight or its steel framework. The weight of
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Melick show that walls. and partitions reduce
the deflection about 40 per cent., and they seem
to be secondary and not primary agencies in re-
sisting distortion to wind. His conclusions were
that, when proper account is taken of the velo-
city and pressure of the wind, vibrations and de-
flections computed on the basis of the steel
frame resisting-all'the pressure, will be only
slightly in excess of those actually existing. A
twisting as well as a direct deflection will be in-
duced in the building if the bracing is not sym-
metrically -disposed with -respect to-the centre
line of the huilding.

Necessity of Wind Bracing :—The New York
building by-law requires that all buildings ex-
posed to the wind (except those nnder 100 feet

the building affords some resistance, but it is
not altogether a dependable quantity. The
greater the weight the greater the moment of
stability. The moment of stability may be com-
puted as previously outlined under ‘‘Effect of
‘Wind on Buildings.”’ Distortion may be resist-
ed by the compressive strength of the curtain
walls, but as they are usually cut up by num-
erous windows they cannot be relied upon to act
in eonjunction with the steel frame.

Partitions as ordinarily constructed are too
thin to resist shearing stresses, and their loca-
tion is never definitely and finally known to the
designer, in as much as they ave liable to re-
moval at the‘will of the tenant. They are often
omitted permanently on the first floor, and in
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many cases are not put in the
upper floors until rented, when
the tenants’ wishes as to sub-
division can be learned. Mr.
Purdy states that if partitions be
omitted on one floor it is nearly
as bad as if they were omitted on
several. It is doubtful if much
reliance can be placed upon parti-
tions for cross framing to trans-
fer shearing stresses into vertical
reactions.

Floors are effective in produc-
ing a vredistribution on wind
stresses from the windward to the
interior and leeward columns.
Tile arches assist the wind brac-
ing of the structures, because they
fill the total depth of the steel
-beams, and act as horizontal brac-
ing for the entire structure. In

comparison with this, concrete floor slabs rest

only upon the upper third of the beams and are
nsually one-third the depth of tile arches. They
cannot efficiently transmit the horizontal stress-
es, and, by reducing the efficiency of the floors
as braces, increase the amount of steel neces-
sary to provide against horizontal stresses.
There is also some resistance to lateral strains
combined through the various connections of the
beams, girders and columns, but it is propor-
tional to the details employed in such conneec-
fions.

The above considerations will not readily ad-
mit of calculations and in using them much will
depend upon the experience -and judgment of
the designer. It may be said that partitions,
walls, floors, ete., as ordinarily constructed, can-
not be relied upon to act in conjunction with the
steel frame in resisting wind forces, and there
will be a limit beyond whlch the steel fr ame can
take up such forces. Modern
steel office buildings as built to §
such great heights, especially inf§
proportion to their width, are so
destitute of the ordinary means}
of resisting wind forces that it is
necessary to give the subject JEEE.
much more consideration. The'§
designer cannot rely upon the ele-
ments of strength, uncertain in ;
value and lrredumble to caleula- &
tion. He must make provision in ;
his design of the steel frame to ;
resist these horizontal forces and j
reliance must be placed upon
some form of metal bracing to
carry wind stresses. This may Lasss
be obtained by means of r1°‘1d«‘
connections and special brac- ’
ing members. In many high

ONTARIO CLUB ROOM, M’GILL STREET BUILDING, MONTREAL.

buildings, for example, the Woolworth Building,
the entire wind stresses are carried by the wind
bracing, no reliance being placed upon walls or
partitions, except parallel to the long side of the
building. The tower was designed independent-
ly, as if standing alone.

The steel frame is generally run up ahead of
the walls and partitions. In several instances
the frame work has been wrecked during erec-
tion; in other cases it was found to sway under
wind pressure, making it necessary to put in
temporary bracing to stiffen the framework.
The steel frame of a building should be treated
as an independent structure the same as the
towers of a viaduet, and should be able to resist
the wind forces on all surfaces exposed during
erection. This should be accomplished by sub-
stantial bracing or by designing the column and

girder connections so that they may be able to

ONTARIO CLUB ROOM, M’GILL STREET BUILDING, MONTREAL,
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resist the bending stresses produced by wind
pressure. C. C. Schneider specifies that the
steel framework shall be designed for a wind
pressure of 30 lbs. per sq. ft. on all exposed sur-
faces composing it, and the framework shall be
considered as an independent structure without
walls, partitions or floors. In proportioning the
members of the structure for these temporary
wind strains it is permissible to use higher unit
stresses than for permanent work, e.g., 20,000
Ibs. per sq. in.

The Municipal Building, New York, is twenty-
five storeys high, and has large lateral dimen-
sions. No special bracing was used, but reliance
for resistance to wind pressure was placed on
its inertia, the stiffness of its girder connec-
tions, and the strength of its hollow tile floors.
The curtain walls were begun several storeys up
from the curb. After the curtain walls had been
placed in for a few storeys above this level the
framework began to sway under wind pressure,
and it was necessary to fill in the lower storeys
before erection could be continued. This shows
that the steel framework must be proportioned
for wind stresses during erection.

Observers will have noticed éross sections of
buildings of similar dimensions and almost
identical in character and general planning—
where one structure is made to depend upon
cross-partitions, end walls and the ordinary
girder connections, with columns for transfer-
ring horizontal stresses to the foundations,
while the other has a distinet system of strue-
tural bracing capable of caring for similar
forces. It would seem that either one owner was
put to unnecessary expense or that the other has
not proper insurance on his structure. The ques-
tion naturally presents itself, whether modern
steel buildings are being constructed with the
same factor of safety against the various forces
to which they are subjected, whether vertical,
horizontal, or otherwise. From an engineering
standpoint it seems reasonable to provide for
each of the destructive forces to which it is sub-
jected to a degree at least proportignate to their
probabilities.

Disposition of Wind Bracing :—The bracing,
no matter which type is used, should be vertical
and reaching down to some solid connection at
the ground. It should be arranged in some sym-
metrical relation to the outlines of the building.
For example, if the building is narrow and is
braced crosswise with one system of bracing it
should be braced midway between ends of the
building. If two systems are used they should
be equidistant from the ends. The symmetrical
arrangement is necessary to secure an equal ser-
vice of the systems and prevent a tendency to
twist.

It is believed to be economical to brace each
transverse bent. The girders must be designed
to act as win bracing, and the columns propor-

tioned for both axial and bending stresses from
wind. If the ordinary girder connections are
used in a transverse bent, it does not seem likely
that the columns on these sections can receive
any appreciable wind stress, either axial or
bending. Iach braced bent must be designed

“for the full foree of the wind contributory to the

area under its influence. The proper selection
of sections for the economical disposition of
wind bracing must remain a matter of judg-
ment.

Wind Bracing by Rigid Connections Without
Diagonals, Knees, Gussets or Portals:—1In

NEW BIRKS BUILDING, MONTREAL, NOBBS & HYDE, ARCHITECTS.

buildings of relatively large dimensions, in
which the ratio of height to width is small, suffi-
cient lateral stiffness to wind pressure may be
secured through rigid column and girder con-
nections without introducing special wind brac-
ing in the steel frame. The following types are
effective in producing greater rigidity at the .
joints and connections: Type 1.—Continuous
column splices.--Considerable stiffness may be
secured -by using continuous column splices,
where the columns are made in two-storey
lengths and staggered as to splices, i.e., only
every alternate column is spliced at a floor. In
present practice, however, all ecolumns are usual-
Iy spliced at the same floor, thus facilitating
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erection. When column splices are properly
made they made be considered stronger than the
main section of the columm. The splice should
be of sufficient strength to take the shear and
flange tension due to bending. Type 2.—The
use of beam connections in framing beams and
girders to columns.—The ordinary method of
framing beams and girders is by means of shelf
angles and column brackets. This does not
stiffen the frame to any extent. A much more
effective method is secured by using the ordin-
ary beam connections in framing the beams and

[

B3 LATRAACE

FIRST FLOOR PLAN, BIRKS BUILDING, MONTREAL.

girders to the columns. This type of bracing
was used in the upper eight storeys of the Do-
minion Bank Building, Toronto. The beam con-
nections stiffen the frame during erection as
well as after the building has been completed. A
stiffer frame will result if the beams run trans-
verse to and the girders parallel to the longest
dimension of the building. A beam should come
at each column in order to give lateral stiffness
to the frame. ' Type 3.—Greater rigidity may
be secured by using beam connections and also
rivetting the flanges of girders and beams to the
columns by means of corner angles. The usual
corner angles are 8 x 6 in. or 8 x 8 in. Buildings
are not ordinarily figured for wind longitudinal-
ly; this type seems to be amply suited for braec-
ing the building in that direction. This method
has been employed in the United Fire Com-
panies Building, New York, and the Continental
and Commercial National Bank Building, Chi-
cago.

It is known that beam connections are capable
of transferring only small bending moments,
and that the columns can take only a small wind
stress, either axial or bending. Mr. Forchham-
mer states that beam connections are not rigid
but flexible. As to whether rigid or flexible con-
nections are preferable in steel frameworks is
a matter of some importance. The rigidity ob-
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tained by rigid connections is followed by the
uncertainty of statically indeterminate strue-
tures. The stresses due to uneven settlement of
columns, for instance, may run very high in
rigidly connected frameworks. Mr. Forchham-
mer favors the use of rigid connections at the
side columns and flexible connections at the in-
side columns. However, to concentrate all the
wind resistance in the outside columns does not
seem advisable as the effect of uneven settle-
ment might be more serious in this case, for in
the outside, columns in which the whole stiffness
of the frame lies might be seriously over-strain-
ed. It would seem that a stiff connected frame
is the only proper and practical solution of the
problem.

Type 4.—By deep web connection angles.—
Sometimes it is advantageous to obviate special
bracing as diagonals or knees, which tend to
obstruect the clear floor space, and which require
difficult connections. A good substitute may be
had if floor girders and beams are web-connect-
ed to the columns so as to give very deep and
rigid joints that can be relied upon to develop
sufficient stiffness to resist distortion from wind
pressure. In the City Investment Building,
New York, deep heavy connection angles were
shop-rivetted to the columns and field-rivetted
to the webs of the I-beams. Type 5.—Continu-

T.OBBY TREATMENT, BIRKS BUILDING, MONTREAL.
ous wall girders.—In this type the wall girders
are made continuous across the face of the
column for the whole length of the building. The
webs of the girders are carried past the flanges
of the columns, the inner flanges being cut flush
with the web. The connection bhetween the wall
and the girder is made by a deep gusset plate
rivetted across the face of the column and serv-
ing both as a splice plate and a knee brace
against win stresses. The gusset plates are
usually connected by heavy connection angles
to the outside of the column flange, the gusset
plate being parallel with the column web.

This style of wind bracing has the advantage

orricL ornee
= B

TYPICAL FLOOR PLAN,
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316 CONSTRUCTION

of avoiding all tension on the head of the rivets
and transmits the stress entirely through direct
rivet shear. It is, therefore, theoretically ad-
vantageous and proves easy and cheap in con-
struction and erection. In a thirty-five-storey
office building in Seattle, rigidity against wind
stresses is given to the building by a continuous
helt of 30-inch wall girders running around the
entire building. The gusset plate is field-rivet-
ted to the girder webs, and field-connected to the
flanges of the columns by heavy connection
angles shop-rivetted on the outside of both the
column flanges. .
Type 6.—Horizontal X bracing or trussing in

UNITY BUILDING, MONTREAL.

D. J. SPENCE, ARCHITECT.

the floors is sometimes used to distribute the
stresses among the interior columns, particular-
ly if the vertical wind bracing is placed entirely
in the exterior walls. The horizontal bracing
used on the fourth and the sixth floors of the
Commercial Bank Building, Chicago, consists of
single and double angles laid above the floor
beams and rivetted to connection plates at the
columns. In most cases the gussets or connec-
tion plates cannot extend through to the
columns, and are rivetted, therefore, to the con-
nection plates on the fifteen-inch channels form-
ing the lines of spandrel bracing at these points.

Vertical X Bracing:—The simplest form of
bracing is by a system of vertical X bracing in
the panels between the columns and floor gird-
ers to transmit the pressures developed by the

wind pressure to the foundations. The rectan-
gular shape of a building can be effectively and
economically preserved against distortion from
wind pressure by means of diagonals. For this
type of bracing the stresses are statically deter-
minate and the ease with which the stresses may
be computed and the design facilitated makes
this type very desirable.

Advantages and Disadvantages.—Diagonal
braces of structural shapes, either angles or
channels, make the stiffest bracing, and should
be used in a few bents of a tall building. Metal
rods with pin connections have been used, but
modern practice shows a preference for strue-
tural shapes with rivetted connections. If metal
rods are used they should be tight in every con-
nection, for if there is any play or movement
possible between members it cannot be very:
efficient. Architectural requirements limit the
use of diagonal bracing, as it interferes materi-
ally with the window and door spaces, corridors
and other features. A complete system of
diagonal braces cannot he placed in the outside
walls on account of the numerous windows. It
can often be arranged in the interior walls and
partitions with no inconvenience to the design
of the buildnig.

Diagonal bracing imposes the condition that
a comparatively thick partition be placed in the
plane of the bracing for cover and protection of
the steel. In the ordinary office building this
condition divides the floor surface into box-like
suites, usunally of the same shape and size. No
large opening, no freedom in the selection of a
position for an opening or corridor—in short,
no effective architectural medium—ecan be used
for joining adjacent suites through such a parti-
tion. Usually the doors must be small and also
in the centre of a panel or in one side, according
to the type of diagonal bracing used. Corridors
must either extend along the wall, thus cutting
off a great deal of window light, or down the
centre of a panel, creating a row of offices on
each side of the hall. These limitations will
often result in very shallow offices, and some-
times in no direct communication between suites.

Analysis of Stresses:—Diagonal bracing is
essentially a two-column or single panel type of
bracing, the usual practice being to brace odd
panels rather than a continuous system. Such
a braced frame is usually regarded as a canti-
lever truss fixed at the ground by its own
weight. The diagonal members are similar to
the web members of a truss and the columns
act as the chords of the wind truss. The columns
may be either in tension or compression, accord-
ing to the direction of the wind, and in the later
case it is added to the static load. The wind
pressure is assumed to act horizontally and ap-
plied at the panel points. The exposed area tri-
butary to a panel point is equal to the sum of
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one-half the story height at the point, plus one-
half the height of the storey below, multiplied
by the width of the area affecting the bracing
in the panel under consideration. From a study
of a stress diagram it will be seen: (1) That
the compression (or shear as it is commonly
called) in any floor girder is equal to the load at
that point plus all of the panel loads above; (2)
the stress in any diagonal is equal to the shear
in the floor girder above multiplied by the secant
of the angle which the diagonal makes with the
- horizontal; (3) The compression in the upper
storey leeward column is equal to the vertical
component of the stress in the diagonal. The
compression in the leeward column of any storey
is equal to the vertical component of the stress
in the diagonal in that storey plus the compres-
sion in the column of the storey above. The
vertical component of the stress in the diagonal
is equal to the shear in the floor girder at the
top of the storey multiplied by tan of the angle
between the diagonal and the horizontal. If we
denote this vertical component by the term in-
crement, then the compression in the leeward
column equals the increment for that storey
plus the compression in the storey above; (4) It
can be seen that the tension in the windward
column in any story is equal to the compression
in the leeward column in the storey above; (5)
the uplift at the base of the windward column
is the quotient of the moment of the resultant
wind and the distance centre to centre of the
columns. If this uplift exceeds the weight of

the frame and its loads, anchorage of the column -

to the foundation will be necessary.

The colwmn stresses from wind on this type
of bracing (diagonal) are direct and statically
determinate. In practice the diagonal members
frequently cannot be designed so as to have the
gravity axis of the columns, girders and
diagonal members meet in a common point and
some bending stresses result in the columns and
girders. The floor girders are usually shallow,
and though the connections are vivetted they
cannot be said to be rigidly connected, and the
bending moments in the columns and girders
due to whatever rigidity these connections may
have are neglected. With diagonals, the stresses
in theory are all direct, and there is no bend-
ng, with rivetted connections. However, as is
usually the case in buildings, there will be sec-
ondary stresses due to the elongating and short-
ening of the members that take direct stresses.

The tensile stress in the windward column
must not exceed the dead load plus a small live
load; otherwise anchorage must be provided to
resist the upward reaction, and the column
spliced for tension. When this oceurs the }imit
of efficiency of the bracing is reached, as it is
impracticable to anchor or splice the columns.
The dimensions and weight of a building are

usually such that, considered as a whole, its
moment is sufficient to give it stability against
overturning, but in rare cases the margin has
been so small that additional security has heen
provided by anchoring some of the columns to
the foundatlonb, notably in the case of the
Singer Tower in New York.

Wind Bracing . Without Diagonals:—In a
steel frame building with rectangular panels,
i.e., without diagonals, its stability is dependent
on the bending resistance of its varions mem-
bers. A correct determination of the stresses
due to vertical floor loads as well as to horizon-
tal wind forces, requires a consideration of the
deformations of all the members of the frame.
Hence, the stresses are statically indetermin-

ROYAL TRUST BUILDING, MONTREAL.
M’KIM, MEAD & WHITE, ARCRITECTS.
BAROTT, BLACKADER & WEBSTER, ASSOCIATED.

ate and the stresses in each member are fune-
" tions of all those in all the other members. The

rigid solution is too long and cumbersome for
practlcal use in actual designing and applon-
mate methods must be resorted to. For sim-

plicity it is customary to figure the wind stresses
independent of the direct stresses from vertical
loads.

This practice has led to the development
of several approximate methods, each with spe-

cific assumptions as to distribution of direct

stresses and column shears. Some of the as-
sumptions made for determining wind stresses
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will not hold under vertical loads. No assump-
tions that ecan be made will give correct stresses
when the columns and girders are proportioned
for direct loads and bear little or no relation to
the stresses induced by the wind. It is common
to consider a transverse bent of a steel frame
building as a cantilever beam, uniformly loaded,

the columns acting as flanges and taking a part .

of the vertical reaction proportional to their dis-
tance from the neutral axis.

Location of the Neutral Axis:—Before the
direct stresses in the eolumns ean be determined
it is necessary to locate the neutral axis of the
bent. The neutral axis is determined by the
column spacing and their sectional areas, and
it is found independent of vertical loads. It can
be readily computed, if we consider vertical
loads, when we know the magnitude and point
of application of column loads on the footings.
This neutral axis will not be coincident with
the centre line of the building, unless the loads
are symmetrically applied to the footings. In
a steel frame building this is but seldom the
case. A heavy spandrel wall on one side and a

ENTRANCE TO ROYAL TRUST BUILDING, MONTREAL.

curtain wall on the other, unequal loading due
to elevator framing, stairways, vaults, etc., are
some of the things which made it necessary to
determine the neutral axis for each bent by in-
dependent calculations. Since the sectional
areas of the columns may be taken as propor-
tional to their loads it will be sufficiently ac-
curate for all practical purposes to locate the
neutral axis independent of eolumn loads.

UCTION

Direct Stresses in Columns:—When the
neutral axis has been located then the direct
stresses in the columns can be determined. As
in a beam under flexure the fibre stresses vary
directly as their distance from the neutral axis,
so in a transverse bent the direct stresses in the
columns will be proportional to their distances
from the neutral axis. It is assumed that all
columns on the windward side of the neutral
axis take a direct stress of tension and those on
the leeward side a direct stress of compression.

Column Shears:—A common assumption is
that the horizontal shear on any plane is equally
distributed among the columns cut by that plane.
This is true if each column has the same mo-
ment of inertia, but if the moments of inertia
are different the horizontal shears taken from
the columns will vary as their moments of in-
ertia..

Wind Stresses in Rectangular Building
Frames:—The common methods for computing
the wind stresses in the main members of a steel
frame building with rectangular panels will be
given and the method modified later where
knees, plate girder, or portal bracing are used.

Cantilever Method.—This method was de-
veloped by A. C. Wilson and explained in de-
tail in the ‘‘Fng. Record,”’ Sept. 5, 1908. It is
slightly modified by R. Fleming in ‘‘Eng.

News,”” March 13, 1913. The following state-

ments are taken from Mr. Wilson’s article en-
titled, ““Wind Bracing with Knee Braces or

_ Gusset Plates.”” ¢‘If a beam of rectangular sec-

tion be loaded as a cantilever with concentrated
loads, it is possible by the theory of flexure to
find theinternal stresses at any point. If, how-
ever, rectangles be cut out of the beam between
the loads, there will be a different condition of
stress. What was the horizontal shear of the
beam will now be a shear at the point of the
contra-flexure of the floor girders, causing bend-
ing, and, as in the beam, the nearer the neutral
axis the greater the shear. The vertical shear
in the beam would be taken up by the columns
as a shear at the points of contra-flexure, and
the amount of shear taken by each column
would, as in the beam, increase towards the
neutral axis. The direct stress of tension or
compression in the beam would aet on the
columns as a direct load of either tension or
compression, and, as in the beam, would de-
crease towards the neutral axis. Each intersec-
tion of column with floor girders would be held
in equilibrium by forces acting at the points of
contra-flexure; and to find all the forces acting
around a joint at any floor the bending moments
of the building at the points of contra-flexure of
the columns above and below the floor in ques-
tion are found, as will be explained later. It is
assumed that if a beam of constant, symmetrical
cross-section and homogeneous material is fixed
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at both ends, and that if forces tend to move
those ends from a position in the same straight

line to a position to one side with the ends still:

parallel, reverse bending will occur with the
point of contra-flexure in the centre of the un-
supported span. And since this condition exists
in all columns anad floor girders it will be neces-
sary to find the shears at the points of contra-
flexure as well as the direct stresses in all the
members.’’

In order to find all the internal stresses it is
necessary to find the total horizontal shear and
overturning moment of the wind at the line of
contra-flexure of each story columns. After find-
ing the position of the neutral axis and the
direct stresses in the columns, the method of
finding the column and girder shears and mo-
ments will be the same for the general as for the
special case in which the sectional areas and
column spacing are equal.

Portal Method ‘“A’’ (Column Shears Equal :
—Assumptions:—(1) The bent is assumed to
be a series of independent portals; (2) the
shears taken by each column are proportional
to their moments of inertia. For equal column
spacing and assumed equal moments of inertia,
the interior columns have their vertical com-
ponents neutralized by the equal stress of op-
posite direction caused by the contra-flexure of
the columns, and the outside columns take all of
the vertical reaction of the bent. If the spacing
between columns is unequal, the direct stresses
from adjacent panels ave unequal. The result-
ant is a direct stress between the two portals
considered. The direct stresses in the interior
columns are zero, and outside columns only have
direct stresses. The direct stress in the out-
side columns at any storey is equal to the over-
turning moment about its point of contra-flexure
divided by the width of the bent.

Portal Method “B”’:—It is assumed that
the interior columns take twice as much horizon-

.as in the Dominion Bank Building.
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tal shear as the outside columns. This assump-
tion gives a much better distribution of metal
and seems to be a more rational assumption
than that of method ‘“A.”’ If the building has
self-supporting walls and the outer columns
carry floor loads only, assuming the moments
of inertia of the outside columns to be one-half
that of the interior columns, the shear taken
by the outside column will be half of that of the
interior columns, and the problem is similar to -
the preceding one. It will be observed the mo-

" ments caleulated by this method compare favor-

ably with those calculated by the cantilever
method. A justification of the assumption made
in this method is herewith given. In a rolled
beam or plate girder it is common to assume
the shear as uniformily distributed over the en-
tire cross section. The intensity of the shear
at any point is equal to the total shear divided
by the avea of the web plate. The portion of the
total shear taken by any section of the plate
would then be equal to its depth divided by the
depth of the girder.

Knee BI acing :—Types.—1. Detached knee
braces; 2, solid web knee braces, brackets, or
gusset plates as they are commonly called. De-
tached Knees.—Detached knees are usually built
of structural shapes, either angles or channels.
Where the stresses are small the brace may con-
sist of a single angle or two angles back to back,
For moder-
ate stresses a single channel or two channels
back to back may be sufficient. In the lower
storeys of tall buildings where the stresses are
large, very deep and heavy knees must be used
if there is to be any considerable reduction in
bending stresses. Solid Web Knees.—A. very
efficient wind brace member is a deep plate
girder at each floor level with a special end econ-
nection, either by means of large gusset plates
or an extension of the column web.

Discussion on Knee Bracing.—Knee bracing,
whether detached or solid web knees, while an
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effective and efficient method, is not often a
" practical method of bracing a building, except
in the end or wall sections of a building, because
of the interference of the knee with the floor
space. Knee braces do not appreciably. dim-
inish the bending in the columns unless placed
both at top and bottom of girder; and for econ-
omy double knees should be used. In general
no advantage is gained by making top and bot-
tom knees of different depths. If knees are nsed
only ‘at top of storey they should be deep and
heavy. The deeper the bracing the greater will
be the reduction in bending stresses. If the
double knees be deep enough to intersect the
column at mid-storey height, the bending in the
columns will be reduced to zero. The same is
true of the girders if the knees intersect the
girder at mid-span. When the solid web knee
brace is used, the bending stresses will be car-
ried mainly by the stiffening angles. Although
the solid web knees are not usually deep, they
are usually stiffened by 3 x 3 in. angleés; it is
recommended that if the knees are made deep,
-the angle stiffeners should be made about half
as heavy as when they compose the entire brace.
The extra cost of the solid web knee brace is
warranted, as the extra metal is not lost; it gives
a very rigid joint, takes care of the large bend-
ing moments at the connections, and besides per-
forms the function of a knee brace.

Portal Arch.—Where exceptional stresses re-
quire heavy bracing the portal arch has been
used, notably in the Woolworth Building. The
Portal arch consists of a solid web plate out of
which the arched opening is deduneted, stiffened
by angles bent to the curve of the opening. The
bracing is field-rivetted by means ¢f connection
angles to the flanges of columns and girders. In
the Woolworth Building the portals were pro-
portioned for the combined stresses due to live
and dead and wind load. The portal webs were
field-rivetted to the columns through the pro-
jecting cover plates of the latter.

Working Stresses for Wind Pressure and
Specifications ;—The impracticability of using
diagonal braces in the majority of buildings
makes it necessary to have recourse to solid web
or detached knee braces, and deep plate girders
to provide the requisite lateral stiffness in at
least some directions. When the diagonal is
removed its stress is taken up by bending in the
columns and floor girders. The columns and
floor girders must be designed to carry the re-
sulting and combined stresses.

The method of combining bending with direct
stress in such members as eolumns and floor
girders is not simple, involving as it does fune-
tions of the correct section (section modulus)
and is necessarily a matter of trial. It is diffi-
cult to assign judicious working stresses in such
a combination, especially as there are practical-

ly no experimental data to guide the judgment.
It is practically certain that the greatest per-
missible stress where bending is involved may
be greater in a member than where a stress in
a member is all direct, for in' the former case
the greatest stress exists along a line, and not
uniformly over the entire eross section. Ifis an
open question that an excess of 10 to 20 per
cent. may be permitted.

Most building by-laws have the common
specification of 30 lbs. per sq. ft. for wind pres-
sure, on the actually exposed surface, and per-
mit an increase of 20 to 50 per cent. in working
stresses for combined stresses due to wind, live
and dead loads; but the section shall not be less
than if the wind forces be neglected. Chicago
and San Francisco specify 20 lbs. per sq. fi.
with an increase of 50 per cent. in working
stresses. C. C. Schneider, in his ‘‘General
Specifications for Structural Work of Build-
ings,’’ ealls for a wind load of 20 1bs. per sq. ft,,
and allows an increase of 25 per cent. for brac-
ing and combined stresses due to wind and load-
ing. Ketchum’s specifications for ¢‘‘Steel Frame
Buildings’’ permit an inecrease of 50 per cent.
in working stresses for combined stresses.

* k3

THE McGill street Building, Montreal. illus-
trated in this issue, is a commercial building of
the better class, being devoted entirely to offices.
It occupies a small plot of eround 7,000 feet
area, facing three streets and giving an excel-
lent opportunity of utilizing on the typical floors
a2 maximum amount of space; approximately
3,000 square feet for each floor. As will be seen
from the plans, the elevators are located in the
centre of the rear portion of the buildine oppo-
site a general entrance which allows on the typi-
cal floors the shortest amount of corridor space
to reach the various offices. :

The building is constructed with a steel
frame fireproofed with terra cotta. The ex-
terior has a base course of polished pink granite
and walls of brick faced with matt-glazed white
tile; The spandrels from 4th to 9th floors treated
in a bronze-green color terra cotta. The five-
foot cornice is of copper; the spandrels at the
2nd floor level and the frames at the 1st and 2nd
floor windows being of cast iron painted dark
green.

The corridor of the oround storey is floored
and wainscoted with marble; elevator fronts de-
signed in wroueht iron and glass; typical cor-
ridors floored in marble, while the elevator
shafts and stairways are eut off from each floor
by fireproofed partitions and doors with wired
glass. The heating system of the building is a
one-pipe gravity system. Accommodations have
been arranged on the tenth floor of the building
for the National Club of Montreal, one of the
popular lunching clubs of the city.
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THE New York Tribune, in commenting on
the question of tall buildings, mentions the fact
that in New York’s skyscraper belt, where the
buildings run from one to fifty-five floors, their
average height is under six stories and a half.
Only half a dozen skyscrapers in all the city may
fairly be called beautiful, though a larger num-
ber are admirable feats of engineering. All the
more noteworthy, then, is the calculation of the
secretary of New York’s height of buildings
commission that, allowing for depreciation, the

skyseraper’s investment return is but 214 per ..

cent. Nor does this class of edifice profit the
community more than the individual. The cost
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in light and air is supplemented by the fact that
skyscrapers burst sewers with their ontflow and
force the city to install a high pressure system.
for fire fighting. Ome often hears arguments
against the construction of high buildings based
upon esthetics. The most appealing argument
is likely to prove that of dollars and cents. Un-
less as an advertising proposition (which need
not greatly concern us), skyscrapers don’t pay.
New York has found this out rather expensive-
ly. The results of the experiment are respect-
fully referred to all those growing cities in
which, as a matter of local pride, skyseraper

construction is now so earnestly proposed.
® Xk %k

IT IS not only with iron, stéel, and copper
that the battles of France are being fought, but
with wood as well. And, while the outlays for
arms and ammunition are enormous, they do not
represent a more oppressive tax upon the
French people than will be the net cost to that
country of the present reckless destruction of
her forests, that, at least, is the view of one
Frenchman of note, M. Jean-Paul Alaux, an
eminent architect of Paris, who is now at the
front, and has had many opportunities to view
the devastation that war works in the wooded
countries along the battle-front. In Admerican
Forestry for March he declares the havoe of the’
European War in this respeet to be ‘‘without
precedent in history,”” and names the following
causes confributing to it: ¢“1. Cuttings by the
military authorities for strategic reasons and
for permitting the more effective use of artil-
lery. 2. Cuttings for the purpose of building
trenches, shelters, and roads. 3. Cufting for fire
wood for the military kitchens and for fuel with
which to warm the shelters. 4. Cutting by the
enemy and the taking away of timber as val-
uable booty. 5. Damages by projectiles and by
fires, whether due to accident or design.”’

Even as far south as Paris the forests have
already been damaged by the war, for in the
threatened attack on Paris in the first weeks of
the German invasion it was deemed necessary to
cut paths in some places for the artillery fire,
and to destroy possible ambushes available to
the enemy. The forest of Vitrimont has been
completely razed, as has the beautiful wood near
Neufchateau, before the fort of Bourlemont. In
the forest of Champenoux every tree was cut
down to a height of three feet. The forest of
Maux, the plateau of Amance before Nancy, the
wood of Crevie, near Arancourt, and many
others, have been either destroyed or terribly
gashed.

The French Department of Forestry has al-
ready restricted to a large extent the uses that
may be made of the larger forests by the mili-
tary. But it is difficult to enforce these regula-
tions.— Literary Digest.
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THE following article on Civic Improvement,
by H. Purdy, won first prize in the recent Ot-
tawa Collegiate competition, offered by Con-
troller Harold Fislier, of Ottawa:

The impression of a city which its visitors
and residents receive is dependent, far more
than is generally supposed, upon the appear-
" ance of its streets—that is, the street surfaces
and fixtures as considered apart from the build-
ings.

In order that the streets may have the best
possible appearance, they should be construet-
ed by competent engineers, and when in use
must not be neglected. Repairs should be made
at the slightest sign of a break. If the repairs
are neglected, the breaks become rapidly larger,
with injury to the appearance of the street, and
much larger increase in the cost of repairs.

No municipal money is put to a better use
than that of keeping the streets in good con-
dition. Accidents and breakdowns are avoided,
with the result of saving much expense to ve-
hicle owners.

One of the evils suffered in Ottawa is the con-
stant tearing up of streets for the purpose of
laying pipes of various kinds. In streets prop-
erly designed, the piping system for gas and
water should be provided with all the room that
is needed, with a sufficient number of side outlets
to take care of future connections.

Curbstones should not be more than six or
eight inches above the roadway leading into a
yard. The corners of a sidewalk should have
a radius of not less than six feet. The sidewalk
should have a gradual slope toward the street,
and should be as smooth as possible.

Manhole covers in the sidewalk should be ex-
actly flush with the sidewalk at their edges, and
should not rise more than an inch at their cen-
tres. They should be entirely free from spikes
and rivets.

No steps leading upward or downward from
the sidewalk should be permitted ountside the
building line, and no railing of any kind should
he permitted on the sidewalk.

No ‘showcases or obstructions of any kind
should be permitted on the sidewalk.

The placing of temporary bridging or plank-
ing from trucks in the street across the side-
walk to the building should be prohibited. This
is an abuse practised in Ottawa and pedestrians
must constantly take to the streets to get around
these wagons. This should be avoided by con-
structing recesses into the building into which
the trucks could be backed for unloading.

In the construction of new buildings the use
of the sidewalk should he preserved at least half
its width, and for the remainder, which is oc-
cupied by bnilders, a rental should be paid to
the city. A further rental should be paid to the
city for the storage of building material in the

~ no infectious disease.

streets, such as sand, stone, etc., and the use of
the streets for mortar and hoisting machines.

Fire hydrants, especially in prominent
streets, if not placed against the building wall,
should be sunk below the surface, not only for
appearance, but to avoid the danger from freez-
ing in winter. Covers for such hydrants should
be flush with the sidewalk, and properly mark-
ed. Objection may be made that in case of fire
such hydrants would be difficult to find, but this
is overcome by signs placed on the building,
directly over the hydrant, in the form of a red
““H,’”’ and by other signs with arrows pointing
both ways, stating the distance to the fire
hydrants in either direction.

Advertising signs, or signs of any kind,
should not project from the building unless at
least twelve feet above the sidewalk, and in no
case should they project more than three or four
feet. No buildings should carry any sign except
that of the business conducted in it, and the size
and design of large signs on the tops of build-
ings should be approved of by the city hall of-
ficials. _

The cultivation of shade trees has proved
very advantageous in European cities. Not
only do trees, in affording shade, increase the
attractiveness of the street; they also reduce the
amount of flying dust, temper the winds, and
improve the air to the healthfulness of the city.
Shade trees should be planted from two to two
and a half feet back from the outside of ‘the
curb, and an earth surface of from two and a
half to two feet in diameter left around the -
trunk for watering purposes. In addition to
this, a desirable method of watering is that of
gutter seepage, a hole being cut in the curbing,
protected by a grating, and the water finds its
way through the earth to the tree roots.

I think if you follow my advice Ottawa will be

the model city of North America.
* ok Xk

THOMAS ADAMS, in addressing the Board
of Trade meeting held recently in Kingston,
Ont., said that he was particularly interested in
town-planning because it was a means, and the
only means, of taking care of a number of things
that are bound to arise at a future time as cities
grow. In speaking of the necessity of proper
sanitation in a city, the speaker said that the
country took great precautions to see that every
immigrant when he came into the country had
The Government, how-
ever, after he was here, did not take any pre-
cantions to see that he was kept in good health.
Any city depends upon its industries for its
growth and everything in the city must be taken
nto consideration and organized in a business
like manner so that the best results would come
for the money expended, and to do this properly

each branch must work in harmony with the
other.
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A TOWN Planning Act has been passed into
law in Nova Scotia which will revolutionize the
methods of developing real estate and controll-
ing building operations in that provinece. The
Act is to a large extent compulsory and is in
advance of anything of the kind in the world.

Under the Act a Local Town Planning Board
must be appointed in every urban and rural
municipality, and a town planning controller
has to be appointed for the whole province. No
street can hereafter be laid out, nor any sub-
division made unless the plans are approved by
this Board. Within three years every Board
must either prepare a town planning scheme or
a set of town planning by-laws with the fol-
lowing minimum requirements:— (1) The dis-
tance between buildings to be not less than 60
ft. and up to 100 ft. on opposite sides of existing
streets, both in respect of new buildings and re-
constructed buildings, and to be not less than 80
ft. on new main thoroughfares, whatever the
width of the street. (2) Land to be reserved for
new main thoroughfares not less than 60 ft. in
width, and provision made for allowing narrow
streets of from 24 ft. to 40 ft. where not re-
quired for through traffic. (3) The number of
dwellings to be limited on each acre, all windows
of dwellings to have adequate light and air, sep-
arate areas to be prescribed for dwellings, fac-
tories, stores, etc.

Property is not to be deemed to be injurious-
ly affected for purposes of compensation by

reason of the following restrictions on its use,
if the Commissioner of Public Works is satisfied

that they are reasonable for the purpose of se-
curing amenity :— (1) Prescribing space about
buildings; (2) Limiting the number of buildings
to the acre; (3) Limiting the height of build-
ings; (4) Prescribing the use or character of
buildings, ¢.e., whether the land shall be used
for dwellings, factories, ete.

It is an essential part of the Act that there
shall be co-operation between municipalities and
owners and between adjacent municipalities.
Ample safeguards are provided to prevent any
person erecting buildings or sub-dividing land
so as to confravene a proposed scheme or by-
law, while either is being prepared. The Local
Board has power to buy land up to 200 feet in
depth on the frontages of new roads or recon-
structed roads. The price of any land to be ex-
propriated must be the market value and no
extra allowance is to be made for compulsory
purchase. The Act has been drawn up in con-
sultation with the Commission of Conservation
and immediate steps will be taken to put it into
force in the province.

Although Nova Scotia has now the most ad-
vanced Act, New Brunswick is likely to give
birth to the first statutory town planning
?scheme in Canada under its Act of 1912. The

s,

city of St. John has appointed a commission to
prepare a scheme and steps are being taken to
deal with an area of 10,000 acres.

* ¥ %

“WHEN the east wind came I saw with pro-
prietary alarm the point-—shore on Lake Erie—
wearing away. Everyone who came along told
me how to save the point. For weeks they
came. Heavy driftwood was placed in times
of peace, so that the sand would be trapped in
storm. No one failed me in advice, but the east
wind made matchwood of all arrangements.

The high water would wash and weaken
the base, and in the heaviness of the rains the
bulk of earth above would fall—only to be car-
ried out again by the waves. The base had to
be saved if a natural slope was ever to be se-
cured. Farther down the shore I mnoted one
day that a row of boulders placed at right
angles with the shore, had formed a small point,
and that a clump of willows behind had retain-
ed it. This was a bit of advice that had not
come so authoritatively in words. I followed
the cue, and rolled up rocks now like an ancient
Peruvian. It was a little jetty, that looked like
a lot of labor to a city man, and it remained
as it was for several days. One morning I came
forth in lashing weather—and rubbed my eyes,
for the jetty was not in sight. It was covered
with a foot of sand, and the clay was dry at the
base. A day’s work with a team after that in
low water, snaking the big boulders into line
with a chain—a sixty-foot jetty by sundown,
built on top of the baby spine I had poked to-
gether. No man ever spent a few dollars more
profitably. Iven these stones were covered
in time, and there was over a yard of sand
buttressing the base of the clay and thinning
out on the slope of shore to the end of the
stones. Later when building, I took a hundred
vards of sand from the east side of the stone
Jetty, and it was all brought back by the next
storm.” —W. L. Comfort.

* %k %

THE water-temple which stands in the Palace
of Machinery at the Panama-Pacific Exposition
was designed by E. B. Brown, architect. The
fountain at the pinnacle of the water-temple
pours a constantly flowing stream of water over
the cement dome which runs along the eaves
and then down through the eight supporting
pillars of the temple to its base, from which
point it is pumped back to the roof again. There
are plate-glass inserts in each pillar, and the in-
terior of each is lighted with concealed electric
lights, showing a miniature Niagara between
walls of cement. A semi-indirect electric light
gives a restful and pleasing effect inside of the
temple, which stands sixteen feet high, with its
walls thoroughly waterproof with Ceresit wa-
terproofing compound.
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IT IS ESTIMATED that an expenditure of
$4,000,000 will be required to put the Canadian
Sault harbor into the shape that it is contem-
plated it should be eventually. The new harbor
headline makes provision for a waterway at
least 1,000 feet wide in Canadian water all the
way from the foot of the ship canal to the east-
ern limit of the city. In dredging the waterway
this width to a depth of 30 feet in that section,
a great deal of work will have to be done, for
the water in Canadian territory east of the Gov-
ernment dock is for the most part very shallow,
and there is a lot of rock in the bed of the river.
It must be added, however, that this is probably
the most expensive section along the whole
length of the ¢‘all-Canadian’’ waterway that
has been under discussion. Any work that is
to be done at the Sault will, of course, be spread
over a number of years, and the expenditure
will be comparatively small at any time.

- 5 »

THE bent wood furniture installed in the
dining-room of the Board of Trade club rooms,
in the new Royal Bank Building, Toronto, was
furnished by J. & J. Kohn, of Toronto. The same
furniture has been specified and installed re-
cently in a large number of Canadian hotels,
clubs, ete., among the more important of which
are the Chatean Laurier and New Russell Hotel,
Ottawa; Windsor Hotel and Montreal Club,
Montreal; American Club, Ontario Club, and
Central Y.M.C.A., Toronto; Fort Garry Hotel,
Winnipeg; Prince Edward Hotel, Brandon;
Chateau MacDonald, Edmonton; Vancouver

~Hotel, Vancouver; and Empress Hotel, Victoria.
Other installations include the Cafeterias at
Toronto, Child’s Restaurants at Toronto and
Montreal, and the Hudsons Bay Company’s
store at Calgary.
: * ok x

SUPERINTENDENT R. P. Miller of the
Bureau of Buildings, New York City, prepared
recently a list of the tall buildings on Manhattan
Island in which there are only 1,156 structures
of ten stories or over. Among these are 179
with ten stories, 181 with eleven, 191 with
twelve, 389 with thirteen, 14 with forty-four
and quickly reducing to one with fifty-five.
Basements also are included in the list where
the floor of the first story is above grade and
where there is an entrance into the basement

from the street.
*k k%

A VERY interesting and instructive booklet
has been issued by Samuel Cabot Inc., Boston,

on the sound proofing of floors and partitions in

schoolhonses. Many illustrations of buildings
are shown wherein their ‘‘Deadening quilt’’ has
been used together with testimonials.

THE question of affording absolute security
to the patrons of the Royal Bank, shown In this
number, in the safe deposit department and also
for the protection of cash, securities, etec., be-
longing to the Bank, has been adequately pro-
vided for in the elaborate steel vaults. These
vaults are lined throughout with heavy plates of
drill proof chrome steel, built inside of re-in-
forced concrete walls 18 in. in thickness and con-
sist of safe deposit vaults, cash and security
vaults, book vaults and auxiliary silver safe de-
posit vault. The safe deposit vault, eash and

‘security vaunlts have outside doors of solid steel

which are 13)2 inches in thickness, with inside
doors 3V inches, which are locked by an elabor-
ate system of bolt work, each door having
twenty-four round steel bolts 3 inches in diame-

“ter and secured by double combination locks and

four movement time locks so arranged that they
will work independently of the other, thus af-
fording quadruple protection against lock-out.
The doors are hung on steel crane hinges with
ball and roller bearings so adjusted as to be
easily swung with the pressure of one hand. The
final operation of closing the door, however, is
accomplished by a pressure mechanism of spe-
cial design, which forces the door into the jamb
with such force that the joint between the door
and frame is absolutely air-tight and lock-proof.
The work was installed by the York Safe and
Lock Company.
* K %

THE Liquidator of the Dominion Marble Co.,
Limited, in liquidation, reports to have on hand
a considerable stock of sawn, imported and do-
mestic marble which he will be willing to dispose

~ of to contractors, marble dealers or any person

desiring the same at a considerable reduction
under inventory values.
* k¥
A NEW wall board made entirely from Cana-
dion products is being placed on the market by
the Hinde & Dauch Paper Company.

* X ¥

After many years of experience in the
manufacture of drawing materials and sur-
veying instruments we have, among other
things, learned two essential facts:

|—The varying and exacting demands of the
architect and engineer;
2—The methods of satisfactorily meeting these
requirements in every detail.
Blue Prints, in all styles of special quality, is one
demonstration of our complete service:

A trial order will be convincing.
EUGENE DIETZGEN CO., LTD.,

116 Adelaide St. W., Toronto.

Main Factory: Chicago.
Members Canadian Manufacturers Association,
Toronto.
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Made in Canada

On a modern building—

ERFE is the Stock Exchange nlecesslary fqr ;he owners to gi?fe any furth(;i
Building at T oronto-—a ﬁne thought to 1t tor twenty years or more.

£ frst-clas der will require no painting, no repatrs, no main-

example O1 rst-class, modern con- tenance cost Of any kmd
struction throughout. . _— A
. . . t 1s a bit unusual, perhaps, to hnd that the
It is covered with a Barrell S/.)Cclﬁca~ cheapest permanent roof to build 1s also the

tion Rooj. best roof—yet that is the case with Barrett
Now that the roof is completed it will not be  Specification Roofs.  Their low cost and
long life account for their high standing and
Torosto srock pxenaser. populanty with first-class engineers, archi-

drebitier duig w. Late. tects and roofers. '

Tarante,

fomer . Forbee faniny - "Fo be sure of getting a Barrett Specification
) Roof on your building send to our nearest
office for a copy of The Barrett Specification
with diagrams and incorporate same in vour
building plans.

Special Note

Weawdvize incorporating in plans the full
wording of The Barrett Specilication, in
order o avond any misunderstanding,

I any abbreviated Torm is desired, how-
ever, the Tollowing is suguested
ROOPFING  Shall he a Barrett Spectli-
cation Rool laid as directed in printed
Speeitication, revised  Aungust 15, 1911,
using the materials speciticd and subject
to the nspection requirement.

THE PATERSON MANUFAC-
TURING COMPANY, LIMITED

MONTREAL TORONTO WINNIPLG
VANCOUVER
ST. JOHN,N.B. HALIFAX,N.S. SYDNEY,N.S.

T
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Fire-Proof
and Bankers
Safes, Vaults

Vault Doors

Itlustration shows our Flire-proof Vault Door, No. 262.
We build Vault Doors in all weights and thicknesses.

G. & McC. Safes

and Vaults are to be found in a large percent-
age of Canada’s outstanding buildings, banking
and monetary Institutions.

We build Safes and Vaults to meet all con-

ditions and requirements.

35 years without a fire loss is a record of
which we are justly proud.

Ask for our Descriptive Catalogue No. 32.

The Goldie & McCulloch Co., Ltd.

Galt, Ontario, Canada

Toronto Branch—1101-2 Traders Bank Building.
Western Branch-—248 McDermotte Ave., Winnipeg, Man.
Quebec Agents—Ross & Greig, Montreal, Que.

B. C. Agents, Robt. Hamilton & Co., Vancouver, B.C.

S you enter the re-
ception hall in some
homes the room seems
to fairly smile a wel-
come. This 1s par-
ticularly true of rooms
finished in Luxeberry
White Enamel --- the
enamel that’s whitest
white and stays white.
Like other Berry Brothers pro-
ducts, it 1s a finish that archi-
tects can specify with confi-
dence that the result will be

highly satisfactory. We are
also offering a grey enamel

that contrasts pleasingly with the white in
the finishing of many rooms. Full informa-
tion obtainable from our Avrchitectural
Service Department.

B,ERRY BROTHER! S
orld's LaréestVarmsh Makers

Established 1858.

Walkerville, Ontario

(76)
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BRUNSWICK Table is not only enjoyable to those who play billiards for
A an hour or two to relax the brain after a hard day at the office, or who play for the

beneficial exercise obtained, but a Brunswick table—the result of over sixty years’
experimenting, testing, trying out different moulds, various compositions of rubber,—is after
trial acknowledged by experts and billiard proprietors of long standing to be incomparable
as to speed and angle.

The Brunswick ““Special Monarch” Cushion for full size tables i1s a strong, durable, quiet
cushion; is the speediest by actual test; true at the openings; needs no artificial re-inforcing
and does not get hard or flabby.

The compound construction of the Brunswick tables is possible only where the heaviest
machinery and special appliances are at hand and is not attempted by any other firm.

Ilustrated catalog and proof of superior speed and durability sent on request. Write Dept. C,

The Brunswick Balke Collender Co., of Canada, Limited

« THE MADE IN CANADA CO.”

Toronto Montreal Winnipeg Vancouver Edmonton

LARGEST MAKERS IN THE WORLD OF HIGH-CLASS BILLIARD TABLES

SRR 2
SR

\
|| ,l : 3 e 2 |
| SAFE WORKS *
‘ NI TGN uq
" ﬁ LlIIIIIIIIIIIIIIIIlIlIlIIIIII|I|IIIIIIIIIIIIII||Ji

MADE IN CANADA FOR 60 YEARS

w1 laylor .

Limited

‘ll pRIcE 5 afgs quaLITY

TORONTO SAFE WORKS
TORONTO

Branches at
Montresl, Winnipeg, Edmonton, Vancouver

i
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PAVEMENT SIDEWALK GLASS

That Does Not Shale or Crack

SIMPLEX

Sidewalk Prism
Skylight Prism
Floor Light Prism

SIMPLIEN Prisms are  GUAILAN-
TEIED to endure all climitic conditions,
and are absolutely waterprool.  They are
shipped in preformed slabs from our fac-
tory and can easily he instatled hy any
cement mechanice,

The celebrated “TANEN" quality glass, a specially prepared soft, tough mixture  carefully tested g inspected: -
iS5 used inoall SLMPLIGN Prisms. The mallenhle conting on the glass profects it from shaling orp cracking on aceount
of any contraction or expansion of the concerote,

The softit or under surfice of SIMPLEX being factory made, is shways troe and smooth, Tending itself to decor
ative effects impossible to obtain in any other system, there being no exposed metal Lo rust or corrode and the con-
crete, bheing a non-conductor of heat as well as an absorbent of moisture, condensation is wholly avoided,

WRITE US FOR ESTIMATES AND BLUK PRINTS,

The HOBBS Manufacturing Company, Limited

MONTREAL TORONTO LONDON WINNIPEG

— “THE PROOF”

The best proof of merit is a steadily growing demand. The demand for CROWN bproducts
has increased 600 per cent, in the last tew years.

For permanent walls and ceilings, hard wall plasters are necessary. They are meeting the
demand of high-class construction work as no other plastering material can do.

In the manufacture of plaster, much depends upon the grade of rock used in the process. Crown
Products are made of a very high grade gypsum rock manufactured into wall plaster by efficient
workmen under the most modern and scientific methods. Once upon the wall, Crown Plasters will
remain there until forcibly removed.

TRADBE MARK

MANUFACTURED BY THE

CROWN GYPSUM COMPANY, LIMITED/

LYTHMORE ONTARIO |
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“BEAVER BRAND” "ASis
Mr. Contractor,—Would you like to save time on your

next Floor-laying Contract? Then use “BEAVER BRAND”

and get Flooring that requires very little scraping, is well
trimmed and of good lengths.

TRADE WMARK

reaiTened THE SEAMAN, KENT CO., Limited

$ALES OFFICES—Montrea!, P.Q., 970 Durocher St.

Toronto, Ont., 263 Wallace Ave,
FACTORIES: g/l'nnlpe'g, Min.,m!;OGMAthdow; ﬁ:ﬁc".
a1y algar, Alta., cLean Bu ng.
Meaford, Ont- FOl't WI“llm, Ont- Vangcoa'\'/er. B.C., Hamlliton and Davgle 8troots.

THE NEW MARTIN WALL BOARD

is the Newest and Best Wall Board on the Canadian Market

Made in Canada by a strictly Canadian Company.

For an Absolutely Sanitary and Fire Resisting The board is finished smooth on one side and
Wall Board that is easy to put up and to decor- burlap finish on the other, which gives the user
ate, the New Martin Wall Board will meet a choice of either side.

with every requirement. It is cheaper than lath and plaster and the

It is made from pure, clean wood fibre under attractive appearance and lasting qualities
heavy pressure, and by accurate machinery make it an ideal interior finish for many pur-
specially designed for the new process. poses.

We will gladly send vou further
particulars and sample of this board

Martin Corrugated Paper & Box

Company, Limited
353 Pape Avenue, Toronto

PAGE Flat Sheet Reinforcement You don't need to weight down Page

A Reinforcement while pouring the Con-
(Made mn Canada) crete. It layvs flat—saves time and

““ COSTS LEAST TO LAY ” labor—no material wasted.

In sheets four feet wide—any length up to car length CAlSO
3 in. x 6 in. mesh for bridges and buildings.

Used on the following important jobs:—

furnished in rolls if desired)
fin, x 12 in. mesh for road pavements.

The J. R. Booth Plant, Ottawa, Chamblay Dam,
Harris Abattoir. Toronto. Welland (‘anal Lock No, ——, Welland.

Montreal.

Anglo-Canadian Pulp & Paper Co., IHuntsville, Harbour Elevator,
C. I’ R. Yard Retaining Wall, RBrantford, Soulanges Canal,
Power House (Montreal Water and Power Co.)y
Free sample and illustrated booklet on request.

Montreal.

Send us your specifications for priges.

THE PAGE WIRE FENCE CO., LIMITED .. s,

1139 King St WL, 507 Notre Dame St W, 89 Church St,, 41 Doek St
TORONTO. MONTREAL, WALKERVILLE. ST. JOHN, N.B.
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’ A New Shingle

In addition to the NEPONSET Built-up Roof, and
other NEPONSET Roofings, which we have been
making for a good many years, we have now
brought out a new shingle

THE

NEPONSET
SHINGLE

This is an asphalt shingle made with botha red and
green slate surfacing. It is not only unusually
durable, as are all of our roofings but it is excep-
tionally ATTRACTIVE IN APPEARANCE and
suitable for any roof where ordinarily wooden
shingles or other similar materials might be used.
It is not expensive.

Also Manufacturers of NEPONSET Wall BIRD & SON
Board, NEPONSET Waterproof Building Established 1795

Papers, NEPONSET Built-up Roof and HAMILTON, ONT.
ROOﬁngs' Montreal, St. John, Winnipeg, Vancouver

Representative.

Stair Railing Installed
by us in Y. W. C. A,,

Hamilton.
WE manufacture

Bank and Ofhce
Railings, Metal Wick-
ets and Gnilles, Iron
Stairs, Flevator Enclo-
sures, Marquises, Fire
Escapes, Balconies,
Iron Fencing, Iron and
Bronze Gates, Metal
Lockers and General

Wire Work of every

description, Wire Cloth
and Perforated metals. CARPETS DRAPERIES

HIGH CLASS FURNITURE

LODGE FURNITURE, ETC.

149 St. Catherine Street East

Phone Main 3194. MONTREAL

Inquiries solicited. CABINET WORK MADE TO ORDER

Canada Wire &
Iron Goods Co.

HAMILTON
C. W. Beal, 60!4, Adelaide St., Toronto,

H. P. Labelle & Cie., Limitee
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Steel Need Not Rust !
Wood Need Not Rot !

Nor Concrete “Dust” !

EXPOSED METAL SURFACES

On  Bridges, Viaducts, Feuces, Hand-Nails,
famp-Posts. Ornamental Tron Work, Hte.

NEED NOT RUST AND CORRODE

A shop Coat of Toch Drothers’

“T-0-C-K-O-L-I-T-H”

followed by w Finish Coat of

NO. 49 RFw

will protect these surfaces against all atmospheric conditions,
and form a firm, elastic coating, that resists locomotive gases
and fumes of any description.  No. 44 “ILLW.” is furnished
in a glossy black, enamel-like tinish, but can be supplied in
a dark olive green if desired.

May we or our nearest distributor send you a copy
of the “Red Book' and *‘Tockolith” booklet?

‘“Made in Canada' by

B.LW. DAMP-RESISTING PAINT GOMPANY

202 Malil Building, Toronto. Factory: Oakville, Ont.
DISTRIBUTORS:
Dartnell, Ltd., Montreal
Black DBuilding Supply Co.. Ltd, "Poronto.
Western 'aint Co. Winnipeg.
Can. Equipment & Supply Co., Litd., Calgary and Kdimonton.

A‘B\jl‘i‘ .
- T

IT TAKES TIME

to get into a safe. Burglars can’t take chances on
interruption.

And interruption is certain if you have Central
Station Signal Service. They cannot enter the
vault or touch your safe without sending in an
alarm which brings a special officer to the scene,
post-haste.

If you employ a night watchman too, it forces
him to report every hour from every part of the
building and gives him a ready means to call
assistance in any emergency.

No matter what is wrong we know it quickly
—and take the proper measures in time to save
heavy loss. )

1t will pay you to learn more about this
service by asking our nearest Office for Bulletin

C
DOMINION MESSENGER & SIGNAL €O0. LIMITED

Elsstric Protective Signal Systems 2a
Torsate Mentreal Sttawa Hamilton Winnipey

BUILDING SUPPLIES

FINE FACE BRICK. Dry Pressed
and Plastic. All Colors and Sizes.

“TAPESTRY” BRICK. Red, Grey,
and Golden.

ENAMELLED BRICK. Stanley
RBros.' best English, also Ameri-
can in English and American
sizes.

PORCELAIN FACED BRICK,
Eggshell finish. ‘White, Grey,
Mottled and Variegated.

GLASS BRICK.
FLOOR QUARRIES.
ROOFING TILE.
SANDSTONES.
BEDFORD (INDIANA)
LIMESTONE.

“DARTNELL, LIMITED”

Kstablished 1893.

MONTREAL

“GALVADUCT” and “LORICATED"
CONDUITS are

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

(2) Inspected by TUnderwriters’
Laboratories (Inc.), under the
direction of the National Board of
Fire Underwriters.

(¢) Included in the list of ap-
proved Electrical Fittings issued by
the Underwriters’ National Electric
Association.

-

(d) Inspected and labeled under
the direction of the Underwriters’
Laboratories, (Inc.).

(e) Included in the list of con-
duits examined under the standard
requirements of the National
Board of Fire Underwriters’ by the
Underwriters’ Natlonal Electric
Association after exhaustive test
by the Underwriters’ Laboratories
and approved for use.

CONDUITS COMPANY, LIMITED

TORONTO MONTREAL
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Adanac

—“in name—Iin fact”

Nothing Like

Adanac

For Interior Wiring

The underwriters’  require-
ments are not as severe as our
manufacturing specifications for

ADANAC Rubber Covered
Wire.

Of course that doesn’t mean
they are lax, but it does mean
that “ADANAC” is really
made a “‘little better than seems

necessary.’

There are enough people who
insist on the extra protection that
“ADANAC” gives to make this
one of the largest selling brands
ol wire made in Canada.

Where you must get the best
material at price standard set by
underwriters’ requirements, al-
ways specify ADANAC, the
most widely used of all rubber
covered wire.

Our “‘Higrade” and *‘30%,
Para” grades are recommended
where pride, protection and per-
manence outweigh price.

Halifax
Toronto

Montreal

LIMITED

Winnipeg Edmonton
Calgary Vancouver
Regina Victoria

Northern Electric Company

“BEATTY”

Hoisting Equipment

All Sizes and Types, Large Stock of

STANDARD HOISTS,
CENTRIFUGAL PUMPS,
CLAMSHELL BUCKETS,
DERRICK IRONS, ETC.,
Always On Hand.

let us have your enquiry. We'll handle it in a
manner to please you.

M.BEATTY & SONS, Limited
Main Office and Works: Welland, Ontario

TORONTO BRANCH: 4th Floor, 154 Simcoe St.
AGENTS: H. E. Plant, 1790 St. James St., Montreal;
E. Leonard & Sons, St. John, N.B.;
Robt. Hamilton & Co., Vancouver; X
Kelley Powell Ltd., McArthur Bldg.,, Winnipeg,

There are various
mediums through

which to adver-

| tise architectural
products, but just as soon
as an advertiser withdraws
his announcement from a
legitimate architectural
journal, just so soon does
he admit that his product
is not for architectural

purposes.
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Structural Steel for Quick Delivery

We carry in stock at Montreal 5,000 tons of Structural Shapes and are in a position to make quick ship-
ment of either plain or riveted material for

BRIDGES, ROOF TRUSSES

Columns, Girders, Beams, Towers and Tanks, Penstock

Estimates Furnished Promptly Capacity 18,000 Tons Annually

Structural Steel Co., Limited

Main Office and Works - - - - - MONTREAL

A “One-Man” Ash Hoist

The G & G Telescopic Hoist is so designed that it is practical
for one man unaided to perform the entire operation of rasing ash
cans to sidewalk and lowering empty cans to cellar.

The operator standing at sidewalk
level can raise 4 or 5 cans without
leaving the sidewalk.

7 p

with co';mundgear and brake attachmeni

Raises a maximum load
of 500 lbs. at a guaranteed
speed of 30 feet per minute.

Weken not in use, hoist
telescopes and no part shows above

Boliert Write to - AR .

Findlay, our near- street level. 'This hoist 1s fitted with a

Arch. est agent patented ‘‘silencer,” making it absolute- o
lfortb!mkd. ly noiseless in operation. It can be Mty
et an : : T :
prices. installed in any building, old or new. Mo 1 Coler

GILLIS & GEOGHEGAN, Sherbrooke, Quebec

BLACK BUILDING SUPPLY B. & S. H. THOMPSON & WM. N. O'NEIL ¢€O., LTD,,
O.,, LTD,, TORONTO, CO., LTD.,, MONTREAL, VANCOUVER,

; oW . You Agents for Ontario. Agents for Quebec. Agents for Britishi Columbla.
s e W. T. GROSE, WINNIPEG, Agent for Manitoba, Saskatchewan, Alberta.

MEMBER OF "’hones:
TORONTO BUILDERS’
Offi .
! EXCHANGE. ce, A.1829

E J CURRY Supplies, N, 6533
Exchange, A. 208
Some 1913-1914 Contracts: L L Residence, N. 3909

Shea’s Hippodrome, Terauley St.
Selby Hotel, N. Sherbourne St.

Columbus Club, N. Sherbourne St. - High class work my
Loretto Academy, Brunswick Ave. PlaSterlng ContraCtor motto. Let me submit
St. Paul's New Club House, Queen E. an estimate on your
Underwood Building, Victoria St. next contract. 1 guar-
Stevenson Building, Church St. antee prompt attention
Chapel, Newman Hall, St. Joseph St. to repairing. Valuations
' Gloucester Apts., Gloucester and Goodyear Building, and fire losses adjusted,
Church Sts. Staff and models to Ar-

W. T. Kernihan's Residence, Rosedale.  Simcoe & Richmond Sts. TORONTO

New St. Charles Hotel, Bay Street. chitect’s detafl,
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KAHN STEEL

Casement Windows

For Hospitals, Libraries, Public Buldings,
Banks, Schools, Office Buildings, Etc.

CASEMENT WINDOW WITH GOTHIC HEAD.

Casements are Built—Side hung, opening in
or out. Top or bottom hung. Horizontal or
vertically centre pivoted. Folding in or out.

Fixed lights.

All hardware fittings are in bronze or
equally high-class material.

Condensation Gutters are furnished in
bronze.

Trussed Concrete Steel Co.
of Canada, Limited

Walkerville - - Ont.

For Exposed Places

USE

“QUEEN'S {E HEAD”

GALVANIZED
IRON

The extra heavy coating of
Zinc makes it the most dur-
able iron on the market.

JOHN LYSAGHT, Limited | A. C.LESLIE & C0., umen
Makers Montreal

Bristol, Newport & Montreal | Managers Canadian Branch

“MALTESE CROSS”
INTERLOCKING

RUBBER TILING

THE IDEAL FLOOR COVERING.

Needs no special foundation and is the
most durable floor that can be laid. Made
in a variety of soft, rich colors that will

harmonize with any surroundings.

MADE IN CANADA SOLELY BY

GUTTA PERCHA & RUBBER

LIMITED

TORONTO MONTREAL WINNIPEG
CALGARY VANGOUVER




Adamant Plaster.
Stinson-Reeb Builders’ Supply
Co.

Alr Washers and Humidifiers.
Sheldons Limited.

Architectural Bronze and Brass
Work.
Canada Wire & Iron Goods Co.

Archltectural lron.
Canada Wire & Iron Goods Co.

Stucco Rellef.
J., Ltd.

Architectural
Hynes, W.

Architectural Terra Cotta.
Toronto Plate Glass Imp. Co.

Asbestos Products.
Canadian H, W. Johns-Man-
ville Co., Lta.

Rallings.

k and Office
Ban 1 Goods Co.

Canada Wire & Iror

Bank and Office Window Blinds.
Canada Wire & Iron Goods Co.

Bath Room Flittings.
Canadian H. W. Johns-Man-
ville Co., Ltd.
Robertson Co., James B.
Standard Sanitary Co.

Bent Glass.
Toronto Plate Glass Imp. Co.

Belting.
Canadian H. W. Johns-Man-
ville Co., Ltd.
Gutta Percha
Mrg. Co., Ltd.

and Rubber

Blowers.
Sheldons Limited.

Bollers.
Beatty & Sons, Ltda.

Clare Bros. Co.
Goldie & McCullough Co., Ltd.

Brass Works.
Robertson, James B. Co.

Brick and Terra Cotta.

Dartnell, E. F., Ltd.

Don Valley Brick Works.

Stingon- Heeb  Builders' Sup-
ply Co.

Bridges.
Dominion Bridge Co.

Bullding Paper and Felts.
Bird, . W. & Son.
Canadian H. W. Johns-Man-
ville Co., Ltd.

Bullding Supplies.
Bird, ¥. W. & Son.
Canadian H. W. Johns-Man-
ville Co., Ltd.
Dartnell, E. F. & Co.
Stinson-Reeb Builders’ Supply
Co.

Caen Stone Cement.
Hynes, W. J., Ltd.

Caps for Columns and Pllasters.

Hynes, W. J., Litd.
Pedlar People, The.

‘A DIREC]O . BOR-
ARCHITECTVRAL- SPECIFIGATIONS & C'NTRACTERS - SVPFLIES sMACHINERY

Cars (Factory and Dump).
Sheldons Limited.

Cement (Flreproof).
Canadian H. W. Johns-Man-
ville Co., Ltd.
Dartnell, E. F., Ltd.
Stinson-Reeb Bullders’ Supply
Co.

Cement Tile Machinery.

Stglson -Reeb Builders’ Supply
0.

Cold Storage and Refrigerator
Insutatlion.
Bird, K. W, & Son.
Canadian H. W. Johns-Man-
ville Co., Ltd.

Concrete Construction (Rein-
forced).
Pedlar People, The.
Trussed Concrete Steel Co.

Concrete Mixers.
Dartnell, E. F., Ltd.

C~=nrrete Reinforcement.
Page Wire Fence Co.

Concrete Steel
Canada Wire & Iron Goods Co.
Noble, Clarence .
Pedlar People, The.
Trussed Concrete Steel Cn

Condults.

Canadian H. W. Johns-Man-
ville Co.. Ltd.

Conduits Co.. T.td.

Northern Flectric Co.. T.td.

Contractors’ Supplles.
Beatty & Sons, Ltd.
Dartnell, E. F., Ltd.
Stinson-Reed Builders' Supply
Co.

Cork Board.
Canadian H. W. Johns-Man-
ville Co., Ltd.

Corner Beads.
Pedlar People, The.

Cranes.

Beatty & Sons, Ltd.
Dominion Bridge Co., Ltd.

Crushed Stone.
Stinson-Reeb Builders’ Supply
Co., Ltd.

Cut Stone Contractors.
Dartnell, E. F., Ltd.

Damp Proofing.
Ault & Wiborg Co.
Cabot, Samuel, Inc.
R.I.W. Damp Resisting Co.

Deposit Boxes.
Goldie & MocCulloeh Co., Ltd.
Taylor, J. & J.

Door Hangers.

Reliance Ball
Hanger Co

Bearing Door

Drills (Brick and Stone).
Northern Electrie Co., Ltd.

Drying Appliances.
Sheldons Limited.

33

Dumb Waiters.

Roelofson Elevator Works.
Turnbull Elevator Co.

Electrical Apparatus.
Northern Electric Co., Ltd.

Electric Hoists.
Beatty & Sons, Ltd.

Electric Wire and Cables.
Robentson Co., James B.

Elevators.
Otis- Fensom
Turnbull

Hlevitor (o
Blevator Co.

Elevators
Freight).
Otis-Fensom Klevator Co.
Turnbull Elevator Co.

(Passenger and

Elevator Enclosures.
Canada Wire & Iron Goods Co.

Enamels.

Ault & Wiborg Co.
Berry Bros.

Englines.
Goldle & MoCulloch Co., Ltd.
Sheldons Limited.

Engineers’ Suppiles.
Robertson Co., James B.
Sheldons Limlted.

Exhaust Fans.
Northern Electric Co., Ltd.
Sheldons Limited.

Expanded Metal.
L.eslie & Co., A. C., Ltd.
Noble, Clarence W.
Pedlar People, The.
Stinson-Reeb Builders’ Supply
Co.

Expansion Bolts.
Northern Electric Co., Ltd.

Fire Brick.

Dartnell, E. F.
Stinson-Reeb Builders' Supply
Co.

Fire Door Flttings.
Allith Manufacturing Co.
Canada Wire & Iron Goods Co.

Fire Extinguishers.
Canadian H., W. Johns-Man-
ville Co., Ltd.
Northern Electric Co., Ltd.
Vogel Co. of Canada, Ltd.

Fire Esacapes.
Canada Wire & Iron Goods Co.
Reld & Brown.

Fire Proofing.
Dartnell, E. F.
Don Valley Brick Works.
Noble, Clarence W,
Pedlar People, The.
Trussed Concrete Steel Co.

Fireproof Steel Doors,
Canada Wire & Iron Goods Co.
Pedlar People, The.
Stinson-Reeb Builders’ Supply
Co.

Flireproof Windows.

Galt Art Metal Co.

Pedlar People, The.

Stinson-Reeb Builders’ Supply
Co.

Fire Sprinkiers.
Vogel Co. of Canada, Ltd.

Flooring.
jird, . W, & Son.
Canadian H., W. Johns-Man-
ville Co., L.td.
Gutta Percha & Rubber, Ltd.
Seaman-Kent Co.

Furnaces and Ranges.
Clare Bros., Ltd.

Galvanlized lron Worka.

Pedlar FPeople, The.
Sheldons Limited.

Galvanlized Iron.
Leslie & Co., A. C.

Glass.

Consolidated Plate Glass Co
Toronto Plate Glass Co. ’

Greenhouse.
L.ord & Burnham Co.

Grllle Works.
Canada Wire & Iron Goods Co.
:l‘aylor, J. & J.
Tuttle & Balley Mtg. Co.

Hangers.
Allith Manufacturing Co.

Hardware.
Allith Manufacturing Co.

Heating Apparatus.
Cle}S}a Bros., Litd.
Goldle & McCulloch Co., Ltd.
1\‘101‘thern Electric Co., L'td. '
sSheldons Limited.

Heating Englineers
tractors.

Sheldons Limited.

and Con-

Holsting Machinery,

Beatty & Sons, Ltd.
Gillis & Geoghegan.

Iron Doors and Shutters.

Canada Wire & Iron Goods Co.
Taylor, J. & J.

Iron Stalrs.
Canada Wire & Iron Goods Co.

Installation.
Bird, . 'W. & Son.
Seaman-Kent Co.

tntérior Woodwork.
Seaman-Kent Co,

Jail Cells and Gates.

Canada Wire & Iron Goods Co.
Goldie & MecCulloch Co., Litd.
Taylor, J. & J.

Jolst Hangers.
Trussed Concrete Stee! Co.

Lamp Standards.

Northern Electric Co., Ltd.
Seaman-Kent Co.

L.ath (Metal).

Noble, Clarence W.
Pedlar People, The,
Stinson-Reeb Builders’ Supply

Co.
Trussed Concrete Bteel Co.

l
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ENUS
PENCILS

PER FE CT
~PENCIL~

Free!

This
Trial

Box of

Samples

To the Architect or Draughtsman, a good
pencil is an essential part of his cquipment. Ile
must know the grade of fead he wants to use,
and be able to depend upon getting exactly that
grade cach time.

Venus Pencils are absolutely uniform.
Made in 17 degrees (613 softest to 91 hardest),

they fulfill every technical requirement.

To the technical man writing on kis letlier head a sel
of wine shart semples and holder will be sent free..

American Lead Pencil Co.
233 Fifth Avenue, New York

and Claplon, London, Eng.

e o e L g e e L g

%W%

‘”l cuss

GLASS BENDERS

TO THE TRADE

THE

TORONTO PLATE GLASS
IMPORTING COMPANY,

LIMITED
91-133 DON ROADWAY
‘ ToroNTO

GLASS |MPORTERS
MANUFACYURERS

BEAVER BOARD

FOR WALLS AND CEILINGS

PURE WOOD FIBRE

It 1s superior to lath, plaster and wall paper
for 41 reasons.

More beautiful, more sanitary, more durable,
easier and quicker to put up. Never cracks,
and suits any room in building.

See it and you will be convinced.

Beaver Board Supply Co.
37 Wellington St. West - Toronto, Ont.

St. Charles Country Club, Winnipeg. Stained with Cabot’s
Creosote Stains., Q. W. Northwood, Architect.

Reliable Shingle Stains

Shingle stains can be as cheap and worthless as the maker's
conscience  will allow. Keroscne is the favorite cheapener,
mixed with coarse and adulterated colors. Such stains are not
worth applying, because they cost as much to apply as good
stains, and the colors wash off and fade, and your shingles are
made dangcrously inflammable. Don’t accept any stain that smells
of kerosene or benzine.

Cabot’s Creosote Stains

are made of refined Creosote and no kerosene. The colors are
lasting, clear, and beantiful. They are the original and standard
shingle stains, and every gallon is guaranteed.

You can get Cabot’s Stains all over the couniry.

Send for samples and name of mncarest agent.

Samuel Cabot, Inc., cheniis. Boston, Mass.
b

Canadian Aagents:
A. Muirhead Co., Toronto. Braid & McCurdy, Winnipeg.
Henry Darling, Vancouver. Seymour & Co., Montreal,
Saskatchewan Supply Ce., Canadian Equipment & Supply
Saskatoon. Co., Calgary.
Cabot’s Quilt, Waterproof Cement and Brick Stalins
Conservo Wood Preservative, Damp-proofing, ’

Waterproofing.
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Laundry Tubs.
Toronto Laundry Machinery
Co.

Lighting Fixtures.
Tallman Brass & Metal Co.

Marble.

Dartnell, E. F.
Robertson Co., James B.

Metal Shingles.
Pedlar People, The.

Metal Store Fronts.

Dartnell, E. F.
Pedlar People, The.

Metal Walis and Cellings.

Noble, Clarence W.
Pedlar People, The.

Non-Conducting Coverings.

Ault & Wiborg.
Canadian H., W. Johns-Man-
ville Co., Ltd.

Ornamental fron Work.

Canada Wire & Iron Goods Co.
Turnbull Elevator Co.

Packing (Steam).

Canadian H, W. Johns-Man-
ville Co., Ltd.

Packing.
Canadian H. W. Johns-Man-
ville Co., Ltd.
Gutta Percha and Rubber Co.

Painta (Steel and iron).
Canadian H. W. Johns-Man-
ville Co., Ltd.
Dartnell, E. F.

Palnts and Stalns.

Berry Bros., Litd
Dartnell, E. F.
Robertson, James B.

Pipe Covering.

Canadian H. W. Johns-Man-
ville Co., Ltd.

Plasters.
canadian H. W. Johns-Man-
ville Co., Ltd.
Crown Gypaum Co., Ltd.
Hynes, W. J.

CONSTRUCTION
ARCHITECTURAL DIRECTORY, Continued.

Plate and Wlindow Glass.

Consolidated Glass Co.
Toronto Plate Glass Co.

Plumbers’ Brass Goods.
Robertson Co., James B.

Plumbing Flixtures.
Canadian H. W. Johns-Man-
ville Co., Ltd
Robertson Co., ‘James B.
Standard Sanitary Co.

Porcelaln Enamel Baths.
Canadian H. W. Johns-Man-
ville Co., Ltd.
Robertson Co., James B.
Standard Sanitary Co.

Refrigerator insulation.

Bird, . W, & Son.
Canadian H, W. Johns-Man-
ville Co., Ltd.

Reinforced Concrete.

Canada Wire & Iron Goods Co.
Noble, Clarence W.

Pedlar Yeople, The.

Trussed Concrete Steel Co.

Rellef Decoratlion.
Hynes, W. J.

Roofing Paper.
Bird, F. W, & Son.
Canadian H. W. Johns-Man-
ville Co., Ltd.

Roofing.
Bird, F. W. & Son,
Canadian H, W. Johns-Man-
ville Co., Ltd.
Patterson Mfg. Co.
Pedlar People, The.

Roofing (Slate).
Ormsby, A. B, Ltd.

Roofing (Tlle).
Dartnell, E. F.

Rubber Tiing.
Gutta Percha and Rubber Co.

Safes (Flreproof and Bankers’).
Goldie & McCulloch Co., Ltd.
Taylor, J. & J.

Sanltary Plumbing Appliances.
Canadian H, W. Johns-Man-
ville Co., Ltd.
Robertson Co., James B.
Sandard Sanitary Co.

Shafting, Pulleys and Hangers.
Goldie & McCulloch Co., Ltd.

Sheet Metal.
Leslie, A.

Sheet Metal Workers.

Galt Ant Metal Co.
Pedlar People, The.
Sheldons Limited.

Shingle Stains.

Qabot, Samuel, Inc.
Robertmon Co., James B.

sidewalks, Doors and Grates.
Canada Wire & Iron Goods Co.

Slate.
Robertson Co.. James B.

staff and Stuceco Work.
Canadian H, W. Johnsg-Man-
ville Co., Ltd.
Hynes, W. J.

Steam Appilances.
Sheldons, Limited.

steam and Hot Water Heating.
Sheldons Limited.

Steel Concrete Constructlon.
Noble, Clarence W.
P’edlar People, The
Trussed Concrete Steel Co.

Steel Doors.
Canada Wire & Iron Goods Co.
Pedlar People, The.

structural Iron Contractors.

Dominion Bridge Co.
Reid & Brown
Structural Steel Co.. Ltd.

Structural Steel.

Dominion Bridge Co.
Reld & Brown.

Sheldons Limited.
Structural Steel Co., Ltd.

Telephone Systemas.
Northern Electrie Co., Ltd.

Terra Cotta Flilreproofing.

Dartnell, E. F.
Don Valley Brick Works.

The.

Dartnell, E. F.
Don Valley Brick Works.

Valves.
Robertson Co., Jas. B

Varnishes.

Ault & W1b0r£ Co
Berry Bros.,, Lt

Vaults and Vault Doors (Flire-
proof and Bankers').
Goldle & McCulloch, Ltd.
Taylor, J. & J.

Ventilators.

P’edlar People, The.
Sheldons Limited.

Wall Finlshes.

Berry Bros.
Dartnell, B. P.

Waterproofing.
Ault & Wiborg Co.
Bird, . W. & Son.
(M\)m Samuel, Inc.
(,an'xdi‘m H. W. Johns-Man-
ville Co., Ltd
Dartnell, E. F
Stgmon -Reeb Builders' Bupply
0.

Waterworks Supplies.
Canada Wire & lron Goods Co.

Robertson Co., James B.

Window Guards.
Canada Wire & Iron Goods Co.

Wire Cloth,
Canada Wire & Iron Goods Co.

Allith Mfg. Co., Litd......

American Lead Pencil Coo oo
eatty & Sans, Tad, oo
Benver Board Supply Cos e
Berry Dros, oo

Brd & SOn L

Ih'un,\'\vi('k—]‘,zllkt'—\‘ull:mdvr o,

Cabot, Samuel, Ineo oooooa e

Canadian Crushed Stone Corporation. .
Inside Front Cover

Canadian HLOW. Johns-Manville Co. ...
Canadian Siroceo Co., Ttde oo
Canada Wire and lron Goods Co.

Cast Stone Block and \1(1]( hine Co.,

nside

Mure Bros. & Coo oo
Conduits Co., Tatde oo
Crown Gypsum Co., Tado oo.oe

Curry, Bl o

Dancy, H. N. & Son

Dartnell, Tatd. ..o

Dominion Bridge Co..

Dominion Marble Co. ... vnvnnn

..Inside Front Cover
. 29 Lyall & &Sons Construce

.Outside Back Cover
........ g Mclarlane-Douglas Co.,

An Index to the Advertisements

Aartin Corrugated Pape

PAGH PAGE PAGE
1nside Front Cover Dominion Messenger and Signal oo 29 Northern Electrie o, utd, oo oo 30
........ 34 Don Valley DBrick Works oo T Page Wire Fenee Co., Lide oo 27
....... 40 Tiaton & Sons, Litd., J. R., Inside Front Cover nterson Mfg. Coo oo 28
,,,,,,,, 24 Itherhard-Wood Mfg, Co., neide Front Cover Pedlar PPeople, Lid. ..., Inside Back Cover
........ 24 Iederal Terra Cotta Coo oo 12 Reid & Brown ............Inside Front Cover
........ 98 Frontenac Floor and Wall Tile Co. Peliance DBall Bearing Door Hanger Co, o N
........ 25 . ... Inside Front Cover W, Damp Resisting Cooocooooo 2
........ a4 Fuller Co., Ltd,, Geoo Ao oo 3 lobertson o, ‘.‘lus. T 1
Gillis & Geoghogan oo 3 Seaman Kent Co. oue v iiniianenienne.s 27
" Goldie  &MceCulloch, Ltde oo 24 Standard Plunger Blev. Co. ... ... .. "
. Gurney Foundry Co, Tade coooooooanen 12 gtandard Sanitary Coo oo 19
"""" ::’ Gutia Percha and Rubber Coo oo, 32 Gtinson Reeb Duilders’ Supply Co. ..., 20
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4 | ! For Hotels, Churches,
¥ - S Theatres, Schools and
Municipal Buildings

TRADE MARK

Air Conditioning Systems
offer a most economical and efficient method of
obtaining the proper atmospheric conditions.

Low power requirements for large volumes is a char-
acteristic of “Sirocco’” Fans and Blowers.

Our Engineering Department will will-
ingly tender on your propositions. Let
us work with you. Write for descrip-

tive bulletins.

CANADIAN M COMPANY

WINDSOR ONTARIO.
SALES ENGINEERS :

Calgary: Toronto:

S. S. Clarke, C. T. Morse,

605 2nd St. 83 Wilson Ave,

Montreal: WwWinnipeg:

A. M. Nichol, WwW. P. Eddy,

301 McGill Bldg. 214 Donald St
Vancouver:

H. V. Heard
604 Credit Foncier Bldg.

i |
- NEG, U. 8. PAT. QFF.)

Stationary Vacuum Cleaners

are well known as machines that give no trouble, and like all Sturtevant
Apparatus, they last a lifetime.

The Cleaner is simplicity itself—nothing to wear out—just one moving
part, the fans and motor on one shaft.

Sturtevant Vacuum Cleaners inherit the merits of a long ancestry. For
more than half a century we have been the largest builders of air-handling
apparatus in the world. We know just what fan 1s needed for every
service. Besides being scientifically sound, Sturtevant Cleaners are well
made. They are

Built With a Conscience

and

Sold With a Guarantee

All sizes to suit every type of building.
Why not let us send our catalogue?

Dictate a letler now. T

B. F. STURTEVANT COMPANY OF CANADA LIMITED
99 Middleton Street, Galt, Ontario, Canada.
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For Fireproofing
of Modern Construction

RCHI.TECTS and Contractors recognize the advantage and cconomy of Metal
Lath in preference to wood in buildings of modern construction.

PEDLAR’S :eivses METAL LATH

EXPANDED
1s the modern hreproofing matenal.

The key is positive, the actual size of the mesh being only 3§ in. x 14 in., and when the plaster 1s
applied the lath becomes practically embedded, making it impossible for the mortar to crack or fall off.
~ “Perfect” Metal Lath can be applied more quickly than wooden lath, each sheet being 24 in, x 96 in.,
'  covering | 7-9 square yards, and requiring only 36 staples to be driven. It takes
no more mortar than wood lath, and there i1s no possibility of annoyance from sap staining

through the plaster, as is often the case with woed.

Whrite for Lath Booklet *'C.” Address Branch Nearest You.

. THE PEDLAR PEOPLE, Limited

(Established 1861)
Executive Office and Factories: OSHAWA, ONT.

Branches: Montreal, Ottawa, Toronto, London, Winnipeg.
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MOLDS FOR CASTING

Waterproof Hollow Cement Building Blocks

WITH GRANITE FACES

They cost less

By a new process, which protects
the facing, while the block is being
cast we eliminate all traces of cement
from the face of block, and nothing
but the GENUINE GRANITE
SHOWS IN ALL ITS SPARK-
LING BEAUTY.

These cuts show blocks just as they
came from the molds; they are not
treated with acid or scrubbed with
brush, or sprayed.

They sell for more

THE MOLDS.

We challenge the whole world to -

show us a cement block made by
any other system, at any cost, that
equals these blocks for beauty,

CAST STONE BL

THE PRODUCT.

You sell more of them

strength, quality or imperviousness
to heat, cold or moisture.

Send us fifty cents and we will
send, freight prepaid, to any point in
Canada, one of our granite-faced
blockss. YOU WILL SAY
WHEN YOU GET IT THAT
YOU NEVER SAW A
CEMENT BLOCK BEFORE.

They are positively cheaper to
make than the ordinary dry-tamp,
sand-faced block.

Send for catalog fully describing
our system and showing our multiple
molds mounied on trucks, for casting
hollow cement building blocks.

OCK & MACHINE CO., LIMITED

(Zagelmeyer System)

304 South Howard Avenue, WINDSOR, ONTARIO
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The Dominion Bridge Co., Limited

Head Office and Works: Lachine, P. Q.
Branch Offices and Works: Toronto, Ottawa and Winnipeg

SUPPLIED ALL THE STEEL FOR THE ROYAL BANK BUILDING, TORONTO,
THE HIGHEST OFFICE BUILDING IN THE BRITISH EMPIRE.

ROYAL BANK BUILDING, TORONTO

Engmeers, Manufacturers and Erectors of Steel Structures
Capacity—135,000 Tons
Large Stock of Standard Structural Material at All Works




