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é NORTH-WESTERN TERRA COTTA CO. 

| WORKS AND OFFICE: 
Clybourn and Wrightwood Avenues. i 

BRANCH OFFICE: 1118 Rookery Building, 

CHICAGO. 

oS Entered at the Postoffice at Chicago as second-class matter 

a CONTENTS. WITH DOUBLE INTERLOCK AT TOP AND SIDES 

ew Met of Sub-construction — A Standard Specification for Gas- 
i fitters — Death of Walter Cope, Architect, of Philadelphia... ........ t NOW ON THE MARKET a 

Being made of stiff clay with metal dies under a pressure of fifty tons, it is both : 4 
HEATING exceedingly light and dense, and will ~— break up nor flake off under the 3 

By C. E. Thomas. i 

THE NATIONAL TILE ROOFING CO. j 

By Robert M. Neilson. 

REVISION OF THE UNIFORM CONTRACT. ces 5 

PHILADELPHIA T-SQUARE CLUB EXHIBITION....................55- 5 | 

SUB-CONSTRUCTION AS APPLIED TO STEEL BUILDINGS AND A 

2 hi AND WORKING MODEL 

WINSLOW BROS. COMPANY 

CHICAGO 

ORNAMENTAL IRON AND BRONZE AND 

MONUMENTAL BRONZE STATUARY 

THE WINSLOW ELEVATOR & MACHINE CO. i 
HIGH-GRADE ELECTRIC AND HYDRAULIC ELEVATORS 

OR SALE. 
Tw — and one freight, Hale, roo- PITKI N 3 Ss Advance N ews 

foot travel elevators ; c INDICATING’ 
4 been in use some years, ut in first-class 

condition. Also one 18% by 14 by 14 Duplex PR E M | U M ¥ 
a Delamater pump. Apply at- office of ——— Chances to Sell ‘ 
5 FOR PRESERVING AND - William Donaldson & Co, PAINT] rrans, FIXTURES, 

MATERIALS, FURNITURE, 
se We will be pleased to send a handsome MACHINERY, 
‘ i Battle Creek Interior rT color-card, appropriately framed in Flemish | yay be secured with prom piness, accuracy ina 

e Finish Co., tta. oak, to architects on application. thoroughness, and at reasonable rates, from 

Battle Creek, Mich., U.S.A. ecg THE PRESS CLIPPING BUREAU, 

Geo. W. Pitkin Co. ROBERT AND LINN LUCE, 
=e Write us for Veneered Oak Doors 

and Colonial Columns Station ‘‘C,’” CHICAGO. 78 Park Place, NEW YORK. 68 Devonshire St., BOSTON 
Pike Bidg., CINCINNATI. * Cooper Bidg., DENVER. : 

Please mention THE INLAND ARCHITECT when corresponding with Advertisers. 
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The STURTEVANT SYSTEM 

THE DAY HAS PASSED when ventilation was regarded as a 
luxury. To-day it is recognized as a necessity to the maintenance 
of health and mental actiyity. Improvement in methods has been 
largely the result of employing positive means — the fan blower — 
to produce positive results. 
With the Sturtevant or Blower System, the air is put where it is 

wanted, not merely allowed to go; it is heated by coils massed at 
a central point, without danger of leakage or freezing, and the 
temperature is automatically controlled. 

B. F STURTEVANT CO., Boston, Mass. 
NEW YORK ~ CHICAGO ~ PHILADELPHIA ~ LONDON | 

318 

Have you a Counting-Room to 

If it is a building ||°"": 
Metallic fixtures will secure these 

of any importance || 
1st. Permit books and papers to 

TAYLOR OLD STYLE ]) be kept directly in desks, a gain in 
time and convenience. 

tin is the only rooi- 2d. Allow the elimination of 
Book Vaults, a saving of space and 

ing to consider for ]| expense. | 
. 3d. Afford freedom from repairs, 

use upon it. being unaffected by moisture or heat. 

a | 4th. Effectually prohibit fire. 

A new line Marble- Metallic 

Counters, illustrated in booklet 5 38. 
Made only by 

N. 6 G. TAYLOR CO. 
PHILADELPHIA 

Established 1810 

Art Metrat Construction Co., 

Jamestown, N. Y. 

Chicago Office, Merchants Loan and Trust Bldg. 

Please mention THE INLAND ARCHITECT when corresponding with Advertisers. 
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NEW YORK, BOSTON, 
PHILADELPHIA, 

_ PITTSBURG, 

Engineers, 

Sell the product of 

The Westinghouse Machine Co. 
Designers and Builders of 

STEAM ENGINES, GAS ENGINES, STEAM TURBINES. 
RONEY MECHANICAL STOKERS. 

Westinghouse Gas Engines 
For providing Light and Power in Private Residences, Office or Public . 

Buildings. They are Smooth, Noiseless and Efficient in Operation. 
For particulars address nearest office of 

Westinghouse, Church, Kerr & Go. 
PITTSBURG, CHICAGO, 

DETROIT, 

CHICAGO, 

SALES OFFICES IN ALL LARGE CITIES 

WRITE FOR CIRCULAR 1050 

Induction Motors 
Require no skilled attendance. 

Are controlled by a switch placed where most convenient. 

Westinghouse Electric & Mfg. Co. 

PITTSBURG, PA. 

THE WINKLE TERRA GOTTA 60. 

MANUFACTURERS OF 

Architectural 
Terra Cotta 

IN ALL COLORS. 

OFFICE: 

Rooms 502 and 503, Century Building, 

ST. LOUIS, MO. 

‘“The King’s Highway.” 

To the 

Gateways of Commerce 

Through the 

Centers of Population 

adding greatly to the interest of 
your journey, without increasing 
its expense beyond what you would 

expect to pay for the “‘best,”’ which 

you secure if you travel by the 

NEW YORK CENTRAL LINES 

A_Copy of ‘‘ Four-Track Series’ *NO.:33; 
‘Urban Population in 1900,” will be sent 
free, on receipt of a two-cent stamp by 
George H. Daniels, General Passenger 
Agent, New York Central & Hudson River 
R. R., Grand Central Station, New York. 

Works: CHELTBNHAM, ST. LOUIS. 

Piease mention THE INLAND ARCHITECT when corresponding with Advertisers 
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The Name “Standard 

IS CAST IN RELIEF ON EVERY PIECE OF THE 

Porcelain Enameled Ware 
That has received the highest awards at all World's Fairs and Expositions 

The guarantee which this name carries 

with it is absolute and a perfect assur- 
ance against the annoyances inseparable 
from the use of inferior and non-guaran- 
teed brands. 

It is essential to perfect sanitation that 
all sanitary equipment such as Bathtubs, 
Lavatories, Water Closets, etc., have a 

surface that is hard and absolutely non- 
porous. 

“Standard” porceLain 
ENAMEL provides these features in 
the highest possible degree, combining 
the daintiness and purity of china with the 
strength and durability of iron. 

Book of Modern Bathrooms showing 

a series of designs, together with de- 
scriptions and prices, mailed free on 
application. 

PITTSBURGH, PA. 
STANDARD SANITARY MEG. CO., 

2 
Yan Noorden’s Ventilators 
The most essential thing to health 

is fresh air. The surest way to 
secure live, fresh air is to use Van 
Noorden’s Ventilators. They are 
different. In that difference lies 
their originality. In that originality 
lies their science. They let out 
dead, contaminated air, suck in 
fresh air, and keep it in motion. 
They are ornamental, mechanically 
perfect, and made to live up to the 
artistic treatment of any building. 
Suppose you send for illustrations, descriptions 

and prices. A postalwill do. 

E. VAN NOORDEN CO. 
944 Mass. Ave., 

Boston. 

Lip 

aA i | 

| 

JRE 

EXPERIMENT 
With other pigments can only 

serve to convince the experi- 

menter that 

ZINC WHITE 
Is the only really white pigment, 

the only durable white pigment, 

the only economical white pig- 

ment, the only white pigment, 

that yields clean tints. 

FREE—Our Practical Pamphlets : 
“Paints in Architecture,’’ 

‘*Specifications for Architects,’’ 

‘‘French Government Decrees.”’ 

The New Jersey Zinc Co. 
11 Broadway, NEW YORK. 

LOUIS J. MILLET 
(Successor to HEALY MILLET) 

Interior Decorator 
MICHIGAN AvVE., CHICAGO 

Leaded Glass. Glass Mosaic. Frescoing 

Sidewalk 

CONCRETE REFRACTING LENS, 

SEND FOR CATALOGUE 

Brown Bros. Mfg. Co. 
Established in 1860 

Main Office and Factory: 

Twenty-second Street and Campbell Avenue 

Telephone, Canal 115 

Branch Office—N. W. Cor. Jackson Boul. and Clinton St. ; 

Telephone, Main 4085 

Chicago 

Please mention THE INLAND ARCHITECT when corresponding with Advertisers, 
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The Millar Gas Machine 

Simple In Construction 

SAFE, DURABLE, AUTOMATIC 

Economical In Operation 

APPROVED BY ALL INSURANCE COMPANIES 

THE MILLAR-GANTZ CO. 
DIXON, ILL. 

TEL. HARRISON 3652 

THOMAS HAWKES 

LANDSCAPE ARCHITECT 

DESIGNS PREPARED FOR PARKS, 

CEMETERIES, PRIVATE ESTATES, SUB- 

DIVISIONS, ETC. 

DENCE SOLICITED 

1532 MONADNOCK BLOCK CHICAGO 

shrink, crack, 

Berger's Metal Ceilings 
Are symmetrical and pleasing to the eye and 
command the admiration of all. They can be 
used in all classes of buildings, are easy to 
apply, and highly ornamental. They don't 

get water-soaked@. or fall off. 
They are safe and sanitary. Their durability 
makes them the most economical ceilings in 
existence. Our “‘Classified Designs’’ embrace 
a variety of styles, and there is no building 
that we can not match in its style of archi- 
tecture. Send for our booklet “A New Idea 
in Metal Ceilings’’—‘tis free. 

The Berger Mfg. Co., Canton, Ohio 
Eastern Branch, 210 E. 23d St., N. Y. 

Western Branch,19-21 S. Main St, , St.Louis, Mo. 

Established 1844. 

Dexter Portland 

cement... 
Highest Standard Attainable for Pavement and Concrete Work. 

SAMUEL H. FRENCH & CO., Sole Agents, 
PHILADELPHIA. 

Tel. Monroe 643. 

AMERICAN SIDEWALK LIGHT CO. 
MANUFACTURERS OF ALL KINDS OF 

So Concrete and Hyatt Sidewalk, Floor and Skylight Work, 
aa AND ALL KINDS OF IRONWORK. 

Coal-Hole Covers of every description always on hand. 

156-158 West Ohio St., CHICACO. 

Put into the White House by the U. S. Government. 

2 SEALS WITH OR CUDELL D 
Without. waTER “NT1S¥PHON 

Hardwood 
Floors 

oors, Rug Borders. 
F. E. CUDELL’S 

Send for book of designs. Patent Sewer-Gas and Backwater Trap 
E. B. MOORE & CO. For Wash-Bowls, Sinks, Bath and Wash Tubs, 

CLEVELAND, OHIO. 
CHICAGO, ILL. 

Hydraulic Press Brick 
TOTAL 
ANNUAL 
CAPACITY, 
300,000,000 
BRICKS. 

Missouri Trust Building, ST. LOUIS, MO. 

American Hydraulic Press Brick Co., 

Chicago Hydraulic Press Brick Co., 

Cleveland Hydraulic Press Brick Co., Cleveland, Ohio. 

Eastern Hydraulic Press Brick Co., Philadelphia, Pa. 

Findlay Hydraulic Press Brick Co., Findlay and Toledo, Ohio. 

Illinois Hydraulic Press Brick Co., St. Louis, Mo. 
Kansas City Hydraulic Press Brick Co., Kansas City, Mo. 

Kelley Brick & Tile Co., West Superior, Wis. 

Menomonie Hydraulic Press Brick Co., Minneapolis, Minn. 

New York Hydraulic Press Brick Co., Rochester, N. Y. 

Ohio Press Brick Co., Zanesville, Ohio. 
Omaha Hydraulic Press Brick Co., Omaha, Neb. 

Union Press Brick Works, St. Louis, Mo. 

Washington Hydraulic Press Brick Co., Washington, D.C. 

St. Louis, Mo. 

Chicago, Ill. 

W. W. ABBOTT, 

PICTURE FRAMES 
MATS AND PASSEPARTOUTS 

FRAMES MADE TO ORDER. ARCHITECTURAL 
DRAWINGS REMOUNTED. 

255 Wabash Ave., CHICAGO Telephone 
Harrison 3455 

W. H.-S. Lloyd Co. 
REPRESENTING 

A. SANDERSON & Sons, oF LONDON. 

ENGLISH 
WALL PAPERS 

JAPANESE LEATHERS 

GRASS CLOTH 

Finest Stock of Foreign Wall Papers in U. S. 

26 E. 22d St., New York 

Please mention THE INLAND ARCHITECT when corresponding with Advertisers. 
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THE J. W. REEDY ELEVATOR Cv. 

Passenger and Freight 

ELEVATORS. 
83 to o1 Illinois Street, 

CHICAGO. 

31-33 Tenth Avenue, 

NEW YORK CITY. 

FOR INFORMATION ABOUT 

U.S. MAIL CHUTES 
WHICH ARE 

A necessity in office bulldings and hotels, 

write to the sole makers, 

THE CUTLER M’F’G CO., Rochester, N. Y. 

PATENTED. AUTHORIZED. 

LAUNDRY MACHINERY 
ALEXIAN BROTHERS HOSPITAL, 

BELDEN AND RACINE AVES. 

CuicaGo, Feb. 26, 1900. 

Chicago Rival Machine Co., 

43-45 S. Canal St., City. 

Gentlemen,—We beg leave to acknowledge the re- 
ceipt of your patent shirt, collar and cuff ironing 
machine, ‘“‘ The Rival,’ and also your shirt starcher. 
The * Rival” is a perfect success as an ironer, and 

it affords us great pleasure to express our unqualified 
praise of it. 
The starcher works like a charm and the fact that it 

works noiselessly is a source of great satisfaction to us. 
It is our intention to have both of your machines 

placed in all of our institutions. We remain, 
Very truly yours, 

ALEXIAN BROTHERS HOSPITAL. 
Per. Bro. Superior. 

WANTED 
A line of medium and low priced wood 

mantels for 1903, by the largest distributers 
in the world. Address Advertiser, 

811 Boyce Building, Chicago. 

VES) 
ih 

Tue HENRY 0. SHEPARD COMPANY “ WHATEVER 
IS WORTH 

DOING AT ALL paren We do 
IS WORTH - 

cHicaco. | Blank Book Makers 
Telephone 555 Binding. 

of THIS JOURNAL as a fair f { work Rush Work a « « Observe typography asa specimen of our grade of work. . Specialty. 

SUPERINTENDENT 
A first-class superintendent with years of 

practical experience upon all classes of city 
work, especially large constructions, wishes 
to be placed in communication with architect 
or builder requiring such services. He is 
fully recommended by this office. Address 

Superintendent, care Inland Architect. 

Florida and 

New Orleans 
via 

Queen & Crescent Route 

Southern Railway 
and connecting lines 

Through Pullman service from Chicago, 

Cleveland, Pittsburg, Louisville, daily except 

Sunday; Detroit and Toledo, Tuesday, 

Thursday and Saturday; to St. Augustine 

without change. 

FROM CINCINNATI 

3 Trains to Florida, 8:30 a.m., 8:05 p.m., 9:15 p.m. 

2 Trains to New Orleans, 8:05 p.m., 8:30 a.m. 

Route to Florida either via Chattanooga, 

Atlanta or Jacksonville; or via Asheville 

and Savannah. 

Write for rates and printed matter. 

W. C. RINEARSON, G. P. A., 

CINCINNATI 

Interlocking 
Rubber Tiling 

As laid by us in the bathroom of a 
Philadelphia gentleman 

Waterproof, sanitary, non-slip- 

pery, soft, warm and comfortable 

to the feet, noiseless, capable 
of elegant designs and extraor- 

dinarily durable. Laid without 
disturbing old floor. A perfect 

floor for Kitchens, laundries, 

pantries, halls, vestibules, 
offices, banKing-rooms, court- 

rooms, schoolrooms, libraries, 

hospital-wards, cafes, billiard- 
rooms, piazzas, etc. 

SY Call or write. 

NEW YORK BELTING & 
PACKING CO., Ltd. 

CHICAGO 150 Lake Street 
New YorK . . . 25 Park Place 

altimore Ru r Co. 
BALTIMORE . . { 101 Hopkins Place 

| S§tT. Louis . 411 North 3d Street 
SAN FRANCISCO . . . 509-511 Market St. 
Lonpon, | The B. & S. Folding Gate Co. 
“Exe. 19 to 21 Tower Street, 

ae St. Martin’s Lane, W. C. 

Please mention THE INLAND ARCHITECT when corresponding with Advertisers, 
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Soft, rich color effects are produced on shin- 

gles by the use of Shingletint. 
There are many brands of shingle stains in 

the market, but only one Shingletint, which 
means much (o the consumer, who may safely 

buy it and know he is getting the best shingle 

stain made. 
Shingletint is a scientific combination of lin- 

seed oil, coloring matter, creosote and the nec- 

essary drying agents; its use not only beautifies 
but prolongs the life of the shingles. 

Finished woods and descriptive literature 

sent free upon application. 

BERRY BROTHERS, Limited 
Varnish Manufacturers, 

New York Philadelphia Chicago St. Louis 
Boston Baltimore Cincinnati 

San Francisco 

Factory and Main Office, DETROIT 

JENKINS BROTHERS’ VALVES 
Perfectly tight under all pressures of steam, oils or acids. 
Warranted to give satisfaction under the worst conditions. 

Received the Highest Award GOLD MEDAL at the Pan-American Exposition 
Insist on having the genuine stamped with Trade-Mark. 

JENKINS BROTHERS, NEW YORK, BOSTON, PHILADELPHIA, CHIGAGO 

Avoid Extremes of Heat and Cold 

4 THE POWERS SYSTEM 

Temperature Regulation. 
Applicable to all kinds of heating apparatus in Schools, Churches, 

Residences, Office Buildings, etc. 

Successfully applied to the control of heat in RAILWAY CARS. 

SEND FOR CATALOGUES. 

The Powers Regulator Co., 40 Dearborn Street, Chicago. 
111 Fifth Avenue, New York. 224 Franklin Street, Boston, 

“GIANT”? METAL SASH CHAIN 

Has not been equaled in 

quality in 20 years. Dura- 

bility guaranteed. The 
bronze costs 40 per cent 

more than any other Sash 
Chain metal. 

Full line of Sash and Cable 
Chains, Sash Pulleys and 
Fixtures. 

MANUFACTURED BY 

iI THE SMITH & EGGE 
MFG. CO. 

BRIDGEPORT, CONN. 

WRITE FOR OUR LATEST 
CATALOGUE. 

A Profitable 
Way to see 
The West 

is to join one of the personally 
conducted California excursions 
of the Santa Fe Route. 

Congenial companions are as- 
sured, 

Special conductors relieve you 
of all care and contribute ma- 
terially to your enjoyment. 

No extra charge. 

Inquire of 

T. A. GRADY, 
Manager California Tourist Service, 

The Atchison, Topeka & Santa Fe Railway, 
Adams Street, Chicago. 

BOSTON 
WATER CLARK ST. 

Sheet-Steel Indian Canoes 
Non-sinkable and indestructible. 14 feet long, 39 inch beam. 

Twenty-Two Dollars, Net. boat, 
W.H. MULLINS, 310 Depot 

THE ALTON’S ENGINEER. 

IF YOU WILL SEND THE ADDRESS 
OF A PERSON WHO, WITHIN A YEAR, 
WILL HAVE USE FOR THE CHICAGO 
& ALTON RAILy Way 

(TERRITORY COVERED OUTLINEDIN 
ABOVE MAP), WE WILL MAIL TO YOU 
A PICTURE, 4%X3 INCHES, OF THR 

ALTON’S ENGINEER. IF, IN ADDI- 
TION, YOU WILL TELYT, US IN WHAT 
PUBLICATION YOU READ THIS AD- 
VERTISEMENT, WE WILL SEND TO 
YOU A PAMPHLET ABOUT THE BIG- 
GEST CAMERA IN THE WORLD. 

Gero. J. CHARLTON, 

GENERAL PaSSENGER AGENT, CHICAGO & 
ALTON 

CHICAGO, ILLINOIS. 

Please mention THE INLAND ARCHITECT when corresponding with Advertisers. 
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Architectural Drawi Electric Plants Sidewalk and Vault rc ur rawing. ric Plants. lew and Vau \e 
Deane, H. Eldon ............ XV Kerr Ill Brown Bros. Co. 

. IV Richards & Kelly........... vil 
Architectural Iron Works. The ¢ Westinghouse Machine Monuments American Sidewalk LightCo. Ix 
The Winslow Bros. Co...... san IV Blake Chas G., & Co 

American Sidewalk LightCo. IX Ele : peewee Skylights (Metal). 
Mortar Colors. Van Noorden Co............ Vv 

Architectural Photographers. = J. W. Reedy Elevator va French, S. H., & Co........ VI . seine 

Supplies. Frames. Ix Folsom Snow Guard Co..... x 

Architectural Views. Elevator Supply & Repair Co. 
Paints, and Varnishes. 

Engineers. oS eer VIII Smith & Egge Mfg. Co...... x 
Boats. Church, Kerr Joseph Dixon Crucible Co.. Xv 

= Westinghouse Machine Pitkin, Geo. W., Co......... Ir Louis J. Millet ............. 
Boiler Covering. IV Smith’ Kdward,&Co..... XVI 
The Keasbey & MattisonCo. XII | Steam Engines 

reproof Doors. Pencils. Westinghouse, Church, Kerr 
Bricks (Pressed). Kinnear Mfg. Co. ........-. x Joseph Dixon CrucibleCo.. VI & CO... es Iv 
Chicago Hydraulic Press Fireproof Shutters. Plumbers’ Fittings The Westinghouse Machine 

a eee Ix | Fire Extinguisher. Standard Sanitary Mfg. Co. Steam Fittings. 
Illinois Hydrauiic Press Yantacaw Mfg.Co ......... XII | Printers. XV 

Brick Co .............. Ix The H. O. Shepard Co...... VII 
Kansas ity Hydraulic ress | Eiceproofing co... x1V | church, ert 
Menominee Hydraulic Press Co... XIV Big Four Route ............. XV} | Iv 

IX Roebling Construction Chicago & Alton........... vil, X = Westinghouse Machine 

Tonle | Chickgo, Milwaukee & St. | Steet Rolling Doors 
Gas Engines. Delaware, Lackawanna & 

Brick (Enameled). Westinghouse, Church, Kerr XIV | Steel Rolling Shutters. 
Hydraulic Press Brick Co ... IX IV Denver & Rio Grande R. R. xv VII 

The Westinghouse Machine Grand Trunk Lines ........ Ix 

Brick (Ornamental). SES IV Illinois Central......... ... XIV | Steel Shutters. 
Chins Grille Monon and C. H. & D. Route American Sidewalk LightCo. Ix 

Brick Co IX Waddell Migs x Missouri Pacific Kinnear Co ........... 

Hydraulic Press Ix Hardware. Queen & Crescent Route.... VII house, Church, Kerr 
The Yale & Towne Mfg.Co. XVI Rio Grande & Western..... vI Hydraulic Press Brick Co... IX x IV 

Illinois Hydraulic Press Heating. x The Westinghouse Machine 

Kansas City Hydraulic Press B. F. Sturtevant Co......... III ‘Central xv 
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Union Pacific Line. 

Angeles and many other 

California points. 

CHICAGO. 

Please mention THE INLAND ARCHITECT when corresponding with Advertisers. 

Low Rates to California 

Chicago, Milwaukee & St. Paul 

February 15 to April 30, 1903. 

ox $33.00 
Chicago ' to San Francisco, Los 

One-way, second-class, colonist tickets. 

Will be glad to send you additional information. 

F. A. MILLER, General Passenger Agent, 
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DRAFTSMEN WANTED 
Permanent positions for high-class draftsmen 

of education and experience. 

GREEN & WICKS 
ARCHITECTS 

110 Franklin St. - Buffalo, N. Y. 

TREES and 
SHRUBS 

NOW IS THE TIME 
TO ORDER 

PETERSON 
NURSERY 

164 La Salle St. CHICAGO 

SEND FOR ILLUSTRATED PRICE LIST 

AND THE 

SOUTH 
Again the Great 

Southern 
Railway 

offers to the Public unex- 

celled service to Floridaand 

all Southern Tourist points. 

LIMITED TRAINS, 
ELEGANT SLEEPING, 
PARLOR, DINING 

and CAFE CARS 

‘‘*THE FLORIDA LIMITED” 

leaves Chicago daily in the evening, arriving 
Jacksonville the second morning, less than 35 
hours en route, passing through Cincinnati, 

Chattanooga, Atlanta, Macon and Jesup, and 
making connection at Jacksonville with trains 
for East and West Coast points in Florida. 
Pullman sleepers Chicago to Cincinnati and 
through Pullman sleepers Cincinnati to Jack- 
sonville. 

ANOTHER LIMITED TRAIN 

leaves Chicago daily for Jacksonville -in the 
morning ; passing through Cincinnati, Ashe- 
ville and Savannah —a daylight ride through 
the famous ‘‘ Land of the Sky.’’ Parlor cars 
to Cincinnati and through sleepers from Cin- 
cinnati to Jacksonville. Arrive Jacksonville 

9:15 a.m., making connections for East and 
West Coast points in Florida. 

You can also go via St. Louis or Louisville. 

Winter Tourist Tickets 
at greatly reduced rates now on sale 

For full particulars see your nearest ticket 
agent, or write or call on 

J.S. McCullough, N. W. P.A., 

225 Dearborn St., 
Chicago, II. 

G. B. Allen, A. G. P. A., 
St. Louis, Mo. 

SOUTHERN 
SUGGESTS 

CALIFORNIA 
PROMISES 

Blue Skies, Shining Seas, Snowy Mountains 
Vineyards, Orchards, Grain Fields 

Wealth, Health, Prosperity, and Happiness 

CHICAGO 
commencing February 15, continuing until April 30. 

Choice of routes east of Ogden, El Paso and New Orleans. 

Highest class tourist car service. 

Address any Southern Pacific Agent. 
W. G. NEIMYER, Gewerat Acenrt, 193 CLARK ST., CHICAGO, ILL. 

ACIFIC 

Folsom New Model Snow Guard 
Specified by leading architects 

to hold the snow on all pitch 

roofs, entirely obviating all 

chance of injury to life or to 

the property it protects. The 

only perfect device for this 

purpose. It is made in various forms for old and 
new roofs of slate, shingle, tile or metal. Full 

information on application. 

THREE HISTORIC BUILDINGS. 
Faneuil Hall, 
Old South Church, 
King’s Chapel, 

Boston, 
Are Fitted with this Snow Guard. 

FOLSOM SNOW GUARD CO. 
ROSLINDALE (BOSTON), MASS. 

GRILLES 
Original designs, 

beautifully carved 
to fit any space. 

Also Carved and 
Embossed 
Mouldings, 

Capitals, Newel 

Waddell Mig. Co. 
7 Plainfield Ave., 
Grand Rapids, 
Mich., U.S.A. 

Illustrated General 
Catalogue No. 18. 
Over 1,000 designs. 

Mailed for ten cents 
in stamps. 

To the West 
The North-Western Line is the 

only double track railway from 

Chicago to the Missouri River. 

The double track is now completed between 
Chicago and Council Bluffs. Four fast trains 
each way daily between Chicago and Omaha, 
three trains daily to the Pacific Coast and two 
to Denver. 

A double track railway across the 

western prairies means a great deal 

of history-making, empire-building, 

American energy. 

The story of the western country and of the 
Pioneer Line that has played so great a part in 
its progress is interestingly told in a booklet 
which will be sent on receipt of a two-cent stamp 
to pay postage. 

TRAFFIC MA W. B. KNISKERN, P. 
CHICA! 

SITUATION WANTED. 
A quiet young lady who has finished a 

technical course in mechanical drawing and 
is experienced in designing, would like to 
work in an architect’s office in Chicago. 
Address ‘‘A. B.,”’ 

Office of Inland Architect. 

Please mention THE INLAND ARCHITECT when corresponding with Advertisers. . 
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J. W. TAYLOR, 

REMOVAL NOTICE: 

After May 1, 1902, Monon Bidg., 324 Dearborn St. Telephone No. 1500 Harrison. 

ARCHITECTURAL PHOTOGRAPHS, 
BUILDINGS, INTERIORS, DETAILS, Etc. 

Promise to purchase two dozen from the lot at $4.00 per dozen, 
unmounted, and I will send 200 from which to make the selection. 

French Lick and West Baden 

Springs 
Adjoining Resorts in Indiana 

On the MONON ROUTE 

Wonderful curative waters for diseased conditions of the 

digestive organs; magnificent fireproof modern hotels; rest, 

recuperation and recreation. ‘Two trains daily via Monon 

Route. 

Round-Trip Chicago $12.45 
Folders and facts free. Address 

CHAS. H. ROCKWELL, Traffic Manager FRANK J. REED, G. P. A. 

200 Custom House Place, Chicago. 

Successful Boilers 
AND RADIATORS . 

ONE OF 36 STYLES 

Our Catalogue, ‘‘The Boiler Magazine,’’ sent on 

request, is the best ever 

Kellogg-Mackay-Cameron Co. 
CHICAGO 

MINNEAPOLIS KANSAS CITY 
SEATTLE, WASH. 

JUST THE OTHER DAY 

“The Greatest Testimonial Ever Given” 
CAME TO THE 

HERE IT IS: —~ — ~ 

Clark Apollo Co., London, Eng. 

inventions. 

ONLY THE APOLLO 

Downtown Warerooms, 267 Wabash Av. 

assages wit 
Il tell you ofthem ina pamphlet . . Sent with pleasure. 

Craig-y-nos, Breconshire, May 31, 1902. 
Dear Sirs,—The ‘‘Apollo’’ Piano Player I have purchased from you is marvelous. I can not 

find words to express my admiration for this most wonderful invention. 
I have seen others, but yours is the one I consider perfect, both for piano and voice. The 

transposing device is most ingenous, and I congratulate Por) on this greatest of all musical 
ADELINA PATTI, Baroness Cederstrom. 

FROM 

Adelina Patti 
Jenny Lind’s only rival as the greatest soprano that ever lived. 

WHY DOES SHE LIKE THE APOLLO BEST? 

1st) The entire 82 notes of a piano are used, 77 more than others (or even 88). 
2d) Can instantly change the key to suit voice or instrument. 
(3d) Stores the power and delivers free from panes pulsations. 
(4th) Allows fast pumping for fortissimo 
12 other points of superiority as vital. W 

MELVILLE CLARK PIANO CO. (You contRoL 
Manufacturers, Wholesale and Retail 

. when you play the piano with 399, 401,403 & 405 W. Madison St., THR APOLLO | 

out deranging the tempo. It has 

the expression (time and tone-volume) 

Please mention THE INLAND ARCHITECT when corresponding with Advertisers. 

| 
. 

fe 

| 
xi E 

! | 
| ~ 

| 

ity 
: 

f, AN 
7 

| 

7 

4 

| 

~ 

: - 

| 

| 

| 
(| 

| 

| 

| 



[Vo.. XLI.” No. 1 xli THE INLAND ARCHITECT AND NEWS RECORD. 

CABOT’S 
Sheathing and Deafening 

“Quilt” 

ner and simpler than any other. 

Samples and Particulars on Request 

Samuel Cabot 
Sole Manufacturer 

28 Dearborn Avenue 
CHICAGO 

In a series of exhaustive tests against five other methods, 
conducted by Prof. C. L. Norton, Quilt construction proved to 
be by far the most sound-proof, and it was cheaper, lighter, thin- 

70 Kilby Street 
BOSTON 

VIRGINIA APARTMENTS, MINNEAPOLIS 
HARRY W. JONES, ARCHITECT 

The Yantacaw Chemical Fire Extinguisher 
Acid used, nor poisonous gas generated 
Danger from explosion 
Danger from Chemical or stream to person or fabric 
Periodical recharging, testing or polishing 

Always in the accustomed place and ready for instant use. 

No mechanism to become defective. 

Can be recharged in from twelve to twenty seconds. 

Much more powerful and efficient than carbonic acid gas 

machines. 
Made in various sizes capable of charging 25, 50 and 100 

gallons of water without recharging; with the twin 
Yantacaw, a continuous charged stream can be obtained. 

SEND FOR DESCRIPTIVE BOOKLET 

Yantacaw Manufacturing Co., 

25 gallons, 14 in. in height 

100 gallons, 36 in. in height 

809 LAND TITLE BUILDING, 

The Roebling System of 
Fire-Proof Construction. 

HIGHEST EFFICIENCY IN THE FIRE AND WATER 
TESTS OF THE NEW YORK BUILDING DEPART- 

MENT, AND NOW THE RECOGNIZED STANDARD 

OF FIRE-PROOF CONSTRUCTION. 

THE ROEBLING CONSTRUCTION CO., 
121 Liberty Street, 171 Lake Street, 

NEW YORK CITY. CHICAGO, ILL. 

SEND FOR CATALOGUE. 

| SEND FOR 
i} OUR FIGURES 

GRANITE 
from a door-sill or polished 

column to a Mausoleum. 

G. BLAKE 6&6 CO. 

Telephone 115 748 Woman’s Temple, CHICAGO, ILL. 

N. B.—We have some of the best granite carvers in the world. Try us with 
some capitals. 

BRANCH OFFICE 

67TH AND ELLIS AVENUE 

CHAS. 

A. A. ABBOTT & CO. 
Drawing Supplies, 

Instruments, Tracing Cloth, Papers, Colors 

Scales, Levels, Transits, Etc. 

BLUE PRINTS. 

50 Madison Street, CHICAGO. 

HEAVY DAMAGES 
TO BE COLLECTED AGAINST ALL INFRINGERS 

IN THE SUITS against the 
Philip Carey Manufacturing Company 
American Magnesia Company 
American Magnesia Covering Company 
Schoellkopf, Hartford & Hanna Co. 

The Court has required the defendants to make answer 
to our bill. 

THEIR DEMURRER OVERRULED 
Suit has been entered against the C. W. Trainer Manufac- 

turing Co., of Boston. 

All persons are warned not to engage in 
any piracy of our patents, as suits will promptly 
follow against all Infringers. 

Keasbey & Mattison Company 
AMBLER, PENN. 

Please mention THE IMLAND ARCHITECT when corresponding with Advertisers. 
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A Monthly Journal Devoted to 

ARCHITECTURE, 

CONSTRUCTION, DECORATION AND FURNISHING 
IN THE WEST. 

PUBLISHED BY THE INLAND PUBLISHING CO., 

609-610 MANHATTAN BUILDING, CHICAGO, ILL. 

L. MULLER, Jr., Manager. ROBERT CRAIK McLEAN, Editor. 

SPECIAL CONTRIBUTORS: 

C. HOWARD WALKER. D. H. BURNHAM, W. L. B. JENNEY, 

HENRY VAN BRUNT, P. B. WIGHT, IRVING K. PonpD, 

Louis H. SULLIVAN, ALLEN B. PonpD, J. R. WILLETT, 

WILLIAM S. MACHARG. C. E. ILLSLEy. F. W. FITZPATRICK. 

TERMS: Regular number, $5 a year; Photogravure edition, $10 a year. 
Single copies, Regular number, soc.; Photogravure edition (including 7 photo- 
gravures), $1. Advance payment required. 

The columns and iNustration pages of THE INLAND ARCHITECT are open 
to all alike, merit and availability only determining what shall be published. 
Contributions appropriate to its pages are always desired, 

AMERICAN INSTITUTE OF ARCHITECTS. 
. 

OFFICERS FOR 1900: 

*CHARLES F. MCKiM, New York, N. Y. 

*GLENN Brown, Washington, D. C. 

FRANK MILEs Day, Philadelphia, Pa. 
ALFRED STONE, Providence, R. I. 

W. G. PRESTON, Boston, Mass. 

S. A. TREAT, Chicago, Ill. 

PRESIDENT 

SECRETARY AND 

FIRST VICE-PRESIDENT 

SECOND VICE-PRESIDENT 

AUDITOR FOR TWO YEARS 

AUDITOR FOR ONE YEAR 

BOARD OF DIRECTORS: 

For three years.—Walter Cook, New York, N. Y.; 
St. Louis, Mo.; Cass Gilbert, St. Paul, Minn. 

For two years.—J. M. Carrére, New York city; James W. McLaughlin, 
Cincinnati, Ohio; R. Clipson Sturgis, Boston, Mass. 

For one year.— Henry Van Brunt, Kansas City, Mo.; 
Washington, D. C.; Normand S. Patton, Chicago, Il. 

*Executive 

STANDING COMMITTEES FOR i900: 

Judiciary Committee——Wm. S. Eames, St. Louis, Mo.; 
Washington, D. C.; Arthur G Everett, Boston, Mass. 

House and Committee.— Robert Stead, 
Glenn Brown, Washington, D. C.; Frank Miles Day, Philadelphia, Pa. 

Committee on Contracts and Tien Laws.—Alfred Stone, Providence, R. I.; 
W. B. Mundie, Chicago, Ill.; Arthur G. Everett, Boston, Mass. 

Committee on Applied Arts and Sciences.—W. G. Preston, Boston, Mass. ; 
F. E. Kidder, Denver, Colo.; Frederick Baumann, Chicago, 

Committee _on Foreign Correspondence.— Glenn Brown, Washington, 
C.; J. G. Howard, New York city; R. W. Gibson, New York city. 
Legislative Committee_on Government Architecture.— George B. Post, 

chairman. Committee — Bruce Price, New York city; John M. Carrére, 
New York city; James G. Hil!, Washington; Alfred Stone, Providence. 
Alternates — Edward H. Kendall, New York city; E. B. Green, Buffalo, 

Y.; D. H. Burnham, Chicago, Ill.; Robert Stead, Washington. 

William S. Eames, 

James B. Hill, 

James G. Hill, 

NEXT CONVENTION AT CLEVELAND, OHIO. 

THE ARCHITECTURAL LEAGUE OF AMERICA. 

OFFICERS FOR 1901-1902. 

PRESIDENT FrepericK S. Lams, New York. 

VICE-PRESIDENT C. H. BracKatt, Boston, Mass. 

TREASURER Ju.iius F. Harper, New York. 
H. K. Busu-Brown, New York. 

W. E. Stone, New York. 

A M E Sheints F. CrowNINSHIELD, New York. 
DDITIONAL MEMBERS EXECUTIVE D. K. Bown, Philadelphis. 

CoRRESPONDING 
RECORDING SECRETARY 

NEXT CONVENTION AT ST. LOUIS, MO., OCTOBER 12-13, 1903. 

In presenting in this issue Mr. John Meiggs 
A New 

Method Ewen’s method of’sub-construction, we do 

of Sub- — so with the belief that he has evolved a sys- 

Construction. tem that will greatly facilitate building, 
particularly in congested districts. Mr. Ewen is pecul- 

iarly fitted, as an engineer, for this work. He has been 

identified with the construction of most of the high 

buildings of Chicago, is a member of the Western ‘Soci- 

ety of Engineers, the American Society of Mechanical 

Engineers, and for the past fifteen years has been an active 

member of the American Society for the Advancement 

of Science. His undoubted ability and large engineering 

experience will give to his new method of sub-construc- 

tion a guarantee of perfect feasibility and economic supe- 

riority over all old methods. 

AStandara “* Standard specification for gasfitters has 

Specification been prepared by the People’s Gas Light 

for and Coke. Company, of Chicago, and is pub- 

Gasfiitters. ished in full in this issue for the guidance 

of architects in preparing specifications. Chicago is not 
the- only city that has too frequently waited for private 

corporations to advance improved methods in building 

construction and maintenance, and these should at least 

receive ready acceptance when planned and offered for the 
betterment of building. 

Walter Cope, the surviving member of the 

firm of Cope & Stewardson, of Philadel- 

phia, who died in that city on November 3, 

was an architect whose work showed a 

genius for combining picturesque exteriors with practical 

interior demands, and especially in college structures, 

and who, during his too short life, had become an impor- 

tant member of the large society of letters and art in 

Philadelphia. His work was at first with John Steward- 

son, under the style of Cope & Stewardson; some years 

ago the partner died, and his brother entered the firm, but 

Cope was the controlling mind, and the beautiful dormi- 

tory buildings of Pennsylvania University, the residence 

and other halls of Bryn Mawr College, and several build- 

ings at Princeton University, arose to testify to his abil- 

ity. Ata special meeting of the Philadelphia Chapter of 

the American Institute of Architects the following reso- 

lutions were adopted : 

Death of 

Walter Cope, 

Architect, of 

Philadelphia. 

Resolved, That in the overwhelming sadness which the sudden death of 

our friend and associate, Walter Cope, has cast about us, we still rejoice in 

the beauty of his life and his labors, which leave behind them so precious 

a memory and so stimulating an example. Deeply skilled in his art, there 

were brought to him from far and near problems of ever-increasing diffi- 

culty and importance. He bore joyously the burden of these many tasks, 

and stood before us steadfast in the discharge of duty, untiring in the pur- 

suit of excellence and beauty, firm in upholding a noble standard of con- 

duct. And yet it is not his work as an architect, distinguished as it is by 

volume and quality, that leaves with his companions the deepest impression 

of him, but rather his constant sincerity, his limpid truthfulness, his spon- 

taneity and frankness, his joy in art, his splendid scorn of wrong. 

Resolved, That in the death of Walter Cope, the architects of America 

“have lost one of the ablest of their number, and that we his immediate 

associates mourn him, not alone as a fellow-artist, but as a friend tried in 

many ways and true in all. 

There is a greatness in leaving artistic creations for the 

comfort and education of a people, but it is in the truth 

of such words as these that the most lasting monuments 

of human greatness are found. 
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HEATING. 

BY C. E. THOMAS, ARCHITECT. 

LOSS OF HEAT. 

EAT escapes from a building by passing through the walls 

and by being carried out by the air. If a building is heated 

throughout, it is obvious that the loss from any room must 

be due to the exposed surfaces only. 

One square foot of glass gives off one British thermal unit 

per hour per degree of difference between the temperature of the 

room and that of the outside air. One square foot of wall gives 

off .25 B. T. U. per hour per degree of difference in temperature, 

DIAGRAM N21. 
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RADIATION REQUIRED. 

hence if we add one-fourth of the wall area to the glass area and 

multiply the sum by the difference in temperature the result will 

be the loss in heat units per hour. 

As the winds from the north and west are generally cold and 

severe it is usual to make the following allowances: Add _ for 

north exposure, 10 per cent; add for west exposure, 5 per cent. 

Through even the best constructed walls a continual current 

of air passes and whenever a door or window is opened a large 

volume of warm air is displaced by an equal volume of cold. To 

overcome this loss and also any loss due to poor construction it 

is usual to assume the air changed the following number of times 

per hour: 

RESIDENCES. 

Halls and rooms opening to outside air........ 3 

Living rooms off heated halls................ 2 

PUBLIC BUILDINGS. 

Stores and churches opening to outside air.... 3 to6 

Offices and roofns off heated corridors........ 2 

One B. T. U. will heat one cubic foot of air 55° or 55 cubic 

feet of air 1° ; hence to find the loss of heat due to changes of air, 

divide the product of the number of changes per hour, the volume 

of the room and the difference in temperature by 55. 

From what has been said we derive the following formula: 

w cv als + 

In this and the following formule: 

L loss in B. T. U. per hour. 

g glass area in square feet. 

zw wall area in square feet. 

c number of changes per hour. 

v volume of room in cubic feet. 

t required temperature of room. 

t° outside temperature. 

7 temperature of radiators. 

t’ temperature of influx. 

H_ heat supplied per hour in B. T. U. 

number of square feet of radiation. ~ = 

DINING Room. 

I2-O" 
ExampLe No. 1: Find the 

amount of heat lost from the 

HALL) room shown in Fig. 1, when 

the outside temperature is 0° 

and that of the room 70°. 

© LIVING 
Room. 

3'X6' 

4'X6' 

Fig. |. 
South exposure = 12’ X 10’! = 120 e 
South glassarea= 4’ X 6'= 24 

4) 196 net wall area. 

24 equivalent glass. 
24 glass area. 

48 total glass south. 
West exposure = 14’ X Io’ = I40 

West glass areaa= X 18 

4) 122 net wall. 

31 equivalent glass. 
18 glass area. 

49 
Add 5% for west exposure .. 2 

51 total glass west. 
Being a living-room off a heated hall, the air will be changed 

12 X 14 X Io 
55 615. U. 

It has been shown that 1 square foot of glass is equal to I 

B. T. U. per degree of difference, hence we may add the above 

results. 

twice per hour, hence 2 X 

South Gxposure. 48 
Westiexposure 51 

*160 B. T. U. per degree difference. 
70 difference in temperature. 

11200 total loss in B. T. U. per hour. 

RADIATION REQUIRED. 

The amount of heat given off by 1 square foot of direct 

steam radiation may be taken as 1.9 B. T. U. per hour per degree 
of difference in temperature, hence with steam at 212° and the 

room at 70°, the emission per square foot per hour would be 

1.9 (212-70) 270 B.T.U. If the heat required be divided by the 

heat given off by 1 square foot, the quotient will be the number 

of square feet of radiation necessary. In Example No. 1 the heat 
11200 

lost was 11,200 B. T. U. per hour, hence -_— = 41.4 square feet, 
270 

the amount of radiation necessary to maintain the temperature 
of the room under the given conditions. 

If hot water were used, the average temperature of the radi- 

*This is also called the equivalent glass area. 
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ators would probably be 175°, and the emission would be 1.6 

B. T. U. per hour per degree of difference, which would make the 

total emission 1.6 (175— 70) = 168 B. T.U. per square foot per 

11200 

I 
hour. Then = 66.6 square feet of radiation, if hot water 

is used. 

In these calculations we have found that 

w. cv 
NOE (< 4° 55 t 

No. 2 H=1.9 (7 —t)n for steam and 

No. 3 H=1.6 (7 —t)n for hot water, but it is 

obvious that H must = L, hence No. 1 = No. 2, or No. 1= No. 3. 

For all ordinary conditions t=70°, t?=0°, T= 212 for 

DIAGRAM Ne. 

A 

KA | 50 

<< ¢-treerj20 0} 

2 36 48 50 68 7S Bd 105 120° 130° 140° 150” 
Difference belWween infernal and 

exlérnal fémperalures. 

Ihe inlérsechon of lhe verlical and lhe chagonal 
corresponding the oifference wa lémperalure arid 

hind of surface, respectively, focalés fhe 
horizonlal giving lhe loss of heal per: 59. fool- 

PEAT. 

steam and 175° for hot water, hence t—t° = 70; No. 2= 270n 

and No. 3 = 168n, from which we get the following equation: 

cv 
(¢ 70 = 270n or 

4 55 

n 259 ( team and =. ama ors 

(2 + 168m or 

+= for hot water, all of which 

may be expressed in the simple rule: 

To find the number of square feet of radiation required, mu!ti- 

ply the equivalent glass area (which is the same as the loss per 

hour per degree) by .25 for steam and by .4 for hot water. 

Diagram No. 1 offers a ready means of finding the radiation 

required for ordinary conditions. 

Diagram No. 2 is for determining the loss from various sur- 

faces under different conditions. 

( To be continued.) 

THE EFFECTS OF WIND PRESSURE ON STRUCTURES. 

BY ROBERT M. NEILSON. 

(Continued from Page 50, Vol. XL, No. 6.) 

Another important matter of study in connection with wind 
pressure is the relative resistance to the wind offered by bodies 
of different shape. A round chimney is generally supposed to 
offer less resistance to the wind than a square one of equal 
height and equal capacity. ‘This can be deduced from De Borda’s 
experiments and from general observations. What is the ratio of 
the resistances is, however, a question which can hardly be said 
to be settled. 

Rankine gives the formulz 

P = ps for a square chimney, 

P = p — for a round chimney, 
2 

where P denotes the total pressure against the chimney (pre- 
sumably in the line of motion of the wind), s denotes the area 
of a diametrical vertical section of the chimney (presumably at 
right angles to the line of motion of the wind) and p the greatest 
intensity of pressure of the wind against a flat surface (presum- 
ably normal to the wind). According to Rankine, therefore, the 
resistance of a square chimney with one side facing the wind is 
to be taken as double that of a round chimney whose diameter 
equals the side of the square chimney. A round chimney of 
equal horizontal section to the square one would then have a 
resistance of 56 per cent of that of the square one. 

Trying to arrive at a 
result by calculation is not 
of much use unless we 
know how the air acts on 
the square and on the round 
chimney respectively. This 
we know very little about. 
If we make certain assump- 
tions, we can by théory find Re 
the relative resistances of 
bodies of different forms. 
For example, if we assume 
that wind consists of a 
series of small particles 
uniformly distributed and 
traveling all with the same 
velocity in parallel paths, 
and if we assume that when Diagram illustrating wind pressure 

the particles strike a fixed on a cylindrical body 
body the angle of incidence 
is equal to the angle of rebounding, and if we further assume 
that the particles on rebounding never collide with each other, 
then the pressure P on a flat surface normal to the wind will be 
given by the equation 

P= 

where A denotes the area of the surface, v the velocity of the 
wind, and d the density or mass per unit volume. 

With the same assumptions the pressure on a_ cylindrical 
surface (such as a round chimney) would be 14%4 Adv? and that 
on a sphere would be Adv*. In the last two cases A is the 
diametrical section of the body, that is, the product of diameter 
and height in the case of the cylinder, and 7 and the square of 
the radius in the case of the sphere. 

According to this reasoning the resistance of a round chimney 
would be 1% X 56 per cent, or 75 per cent of that of a square 
chimney of equal height and horizontal section. Making the 
same assumptions, the resistance of a square chimney with its 
sides at 45 degrees to the direction of the wind would equal Adv? 
where A is the section across corners. ‘The resistance of the 

chimney in thif position would therefore be 1/)/ 2. of the 
resistance when set square with the wind, that is, rather less than 
the round chimney of equal capacity. 

But however little we know of wind pressure we are certain 
that the assumptions we have made are not only unwarranted 
but impossible. The calculations are therefore of little value 
except for mathematical study. We have however learned exper- 
imentally a little about the relative resistance of bodies of differ- 
ent shapes. De Borda’s experiments showed with small bodies 
the pressure on a sphere was 0.41 and that on a cylinder was 
0.57 of that on a flat plate. A few years ago M. Le Dantec 
made careful experiments with falling bodies of different shapes. 
The bodies were guided to fall vertically, the guide, which was 
a tightly stretched wire, being practically frictionless. ‘The times 
of starting, stopping, etc., were automatically recorded on bands 
of moving paper and other precautions were taken with a view 
to obtaining great accuracy of measurement. Some interesting 
and valuable results were obtained. The bodies when let go 
of course started to fall with an acceleration; but a critical 
velocity was reached in each case at which the resistance, which 
varied with the sauare of the velocity, was balanced by the force 
of gravity. The velocity thereafter was uniform.* 

A square plate of one meter side moving at a velocity of one 
meter per second was found to encounter a resistance of 81 grams. 
Plates of equal area but of different shapes — circles, triangles, 

* See the Engineering Magazine, October, 1899, page 122. Also Bull, 
Soc. d’Encouragement, July, 1899. 
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etc.— were found to encounter resistances which were nearly 
proportional to their perimeters, the circle having of course the 
smallest perimeter and therefore the smallest resistance. The 
fact already mentioned as having been proved, namely, that large 
areas offer proportionately less resistance than smaller ones, 
agrees with M. Le Dantec’s experiments, as the perimeters of 
large areas are relatively less than those of small and similar 
ones. 

M. Canovetti has made experiments somewhat similar to those 
of M. Le Dantec. M. Canovetti however caused his bodies to 
move along an inclined wire. The horizontal distance between 

the ends of the wire was 280 meters and one end was 71.2 
meters above the other. The inclination of the wire varied 
slightly owing to sagging. ‘Times were taken by a stop watch 
and some of the results obtained are given in the following table: 

M. CANOVETTI'S EXPERIMENTS WITH FALLING BODIES. 

Form of body. Pressure in grams. 
Circular plate; area one square meter..........ceceece 80 
Rectangular plate; area one 90 
Hemisphere with convex side foremost; area of diametric 

section of sphere one squafe 

In all cases the velocity was one meter per second. 
It may be assumed that the average pressure on a body will be 

much the same whether the body is moving and the air at rest 
or the body at rest and the air moving. Fidler, however, says 
that “it has not yet been ascertained that the pressure of the wind 
is the same thing as the resistance offered by the air to a moving 
body.” ‘The pressure in the one case will of course vary much 
more than in the other. 

The following table compares the results obtained by several 
experiments and formule for a certain area and a_ certain 
velocity : 

Results obtained by different experimenters, and formule of the pressure 
on a circular plate of one square meter at right angles to wind traveling at 1 
meter per second. 

Formula or experiment. Pressure in grams. 

It is well known that a body of umbrella shape offers a great 
resistance to air moving against its concave side. This fact 1s 
made use of in the parachute, and windmills are constructed on 
this principle. According to General Didion the resistance of a 

‘parachute whose depth is one-third of its diameter is about 
double that of a flat circular plate of the same diameter. This 
fact is also borne out by the experiments of Hutton. 

The total force exerted by the wind on a plate is, of course, 
the sum of the positive pressure on the windward side and the 
negative pressure on the leeward side. For example, if the pres- 
sure on the windward side of a plate of 1 square foot area is 50 
pounds above atmosphere and that on the leeward side 26 pounds 
below atmosphere, the effective force on the plate is 50 + 26 = 76 
pounds. The experiments of Du Buat and Thibault seemed to 
show that the posifive pressure on the windward surface of a 
plate was double the negative pressure or suction on the leeward 
side. Other experiments, however, lead us to believe that the 
relative values of positive pressure and suction depend on the 
shape and inclination of the plate. 

The effective force on a plate is found not to be the same 
as on a prism whose ends are formed by two such plates, the 
wind pressure being perpendicular to the plate and to the ends 
of the prism. In spite of the skin friction on the sides of the 
prism, the effective force on the latter is less than on the plate. 
This does not seem unnatural when we consider that the air 
striking the plate or the end of the prism will be projected 
laterally and will be able to close in again behind the prism much 
better than behind the thin plate. There will therefore be greater 
suction behind the plate than behind the prism. 

In many cases it is desirable not only to know the total 
effective force on a body, but the pressure and suction on its 
front and rear sides separately. Thus, in a house it is neces- 
sary to have each wall strong enough to stand the wind pressure 
or suction (whichever is greatest) as well as to have the house 
constructed to resist being swept away as a whole. The same 
thing holds good in box girders or tubular bridges. It should 
be noted that a wind gauge, which consists of a plate Which is 
exposed both front and rear, will register a pressure which is the 
sum of the pressure on the windward side and the suction on the 
lee side. 

The question of the pressures on two parallel plates having a 
space between them not laterally enclosed is also important. 
‘wo such plates occur as the girders of a plate-girder bridge. 
Baker’s experiments with equal parallel discs are interesting in 
this connection. The total effective force on the two discs was 
found to be as given in the following table: 

Distance apart in terms of diameter... 1.0 1.5 2.0 3.0 4.0 
Total effective force in terms of effect- 

ive force on single disc by itself.... 1.0 1.25 1.4 1.6 1.8 

As there must be a certain amount of force exerted on the 
leeward disc, it follows that the effective force on the windward 
disc is reduced by putting behind it at a distance of a diameter 
another similar disc. That is, not only does the windward disc 
shield the leeward one, but the leeward disc shields the wind- 

7 That is according to equation near the bottom of page ‘553. 

ward one. And this is what one would naturally expect on a 
little consideration; for the air between the discs must be com- 
paratively still and suction on the back of the windward disc 
be very little. In the case of plate-girder bridges, therefore, we 
may assume that the effective force on the windward girder will 
be less than if it were alone, and the effective pressure on the two 
girders will depend on the relation between their heights and 
their distances apart. 

We know that in a gale the velocity of the wind is constantly 
changing. The” maximum pressure recorded by a small gauge 
therefore will not as a rule measure the force to which a struc- 
ture is subjected. The small inertia of the gauge will enable it 
to register the maximum force reached during a puff, but a few 
feet or even a few inches away the pressure at the same moment 
may be less. Besides this the maximum pressure may last for 
only an instant. That is to say, the pressure due to a puff of 
wind may increase to a maximum and then decrease. For exam- 
ple, at Greenwich on January 16, 1872, the average pressure for 
each separate hour of six consecutive hours varied from 2.8 to 
3.6 pounds per square foot; but the maximum pressure each 
separate hour was from 30 to 42 pounds per square foot. Now 
a light gauge will register the very maximum, while the heavy 
body will be affected only by the average pressure during a small 
period of time. Consider for example the stability of Cleopatra’s 
needle on the Thames Embankment. We could easily find the 
uniform wind pressure which would be required to overturn it, 
but a sudden small gust which merely reached that intensity for 
an instant would not effect the result; there is more than the 
weight of the stone to be overcome —there is the inertia. This 
fact-is well illustrated by the way that windows are blown in 
by gusts of wind which seem to make no impression on the 
buildings containing the windows, when, by calculation, the 
windows in many cases ought to stand a greater steady pressure 
than the building. : 

A series of comparative tests with gauges which require dif- 
ferent amounts of work to make them record would be very 
interesting and instructive. We might employ spring-actuated 
plate gauges with large and small masses, or we might cause the 
pressure on equally massive plates to act on water gauges hav- 
ing large and small sections of tube. 

It should be noted that gauges are often affected by build- 
ings or erections in the vicinity and do not register the pressure 
that would exist in the open. We all know how seriously the 
draft of chimneys is affected by adjacent objects. It has been 
suggested that comparatively feeble gusts of wind might rupture 
a structure if the period of the gusts was equal to the natural 
period of vibration of the bridge. But the probability of this 

occurring for more than two or 
wee at most three consecutive gusts 
, seems so remote that its effect 

-_ beyond this possible maximum 
periodicity may be neglected. 

= A large structure is more 
“- stable than a small one of a 
i similar shape and nature. That 
< is, it takes a greater wind pres- 

“a sure per square foot to overturn 

YY a a large structure than to over- 
a turn a smaller one of the same 

KB 2 shape and the same density, if 
a. the structures rely on_ their 
eae weights only to resist overturn- 

= C ing and if the material is not 
ruptured. Consider the column 
shown in Fig. 7, which we will 
suppose to be of rectangular C 

ge a cross section and to have a 
— : height h, a breadth b and a 

thickness d. Let w be the 
weight of a unit volume of the 

Diagram Olustrating the material of which the column 
ot a column. 

consists. The small arrows a 
represent a uniform wind pressure of p pounds per unit area. 
The large arrow P represents the resultant wind pressure on the 
column acting at a distance of % h from the ground. The large 
arrow W represents the weight of the column which acts through 
its center of gravitv, the line of W being at a distance of % b 
from the back of the column. Let us take moments about the 
edge c, c. The overturning wind pressure will be such that the 
moment of P equals the moment of W. 

h b 
thereforeP 

2 2 

but P = hdp 
and W = hbdw 

h b 
therefore idp X — = hbdw X — 

2 2 

therefore hp = Pw 
b?w 

therefore P — 
h 

For columns of similar shapes b varies as h, and therefore p 
varies as one of the linear dimensions. Therefore, if a wind 
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pressure of 20 pounds per square 
foot is required to overturn a col- 
umn 20 feet high, a wind pres- 
sure of 40 pounds per square foot 
will be required to overturn a 40- 
foot column of the same material 
and similarly proportioned. If 
the 40-foot column had a_ base 
equal to that of the 20-foot col- 
umn, instead of being propor- 
tionately greater, then the same 
wind pressure would overturn 
both. This applies to bodies of 
any shape. 

Fig. 8 shows three columns 
similar except for their bases, 
which are equal. These columns 
are equally stable. 

This fact may be expressed by 
the following rule: 

For equal stability against wind 
pressure, similar bodies require 
equal bases and not similar bases. 

This rule must be taken as ap- FIG. 8. 
proximate only, for there are sev- Illustrating effect of size on 

eral considerations which we have stability. 
left out of account, such as skin 
friction of the wind on the sides 
of the structure, the effect of the friction of the ground on the 
wind pressure on the front lower part of the structure, and the 
greater intensity of wind pressure on small than on larger areas. 
The rule, however, is roughly speaking, correct and explains why 
in nature an insect has such a large leg base and a large quad- 
ruped proportionately such a small one. 

We assumed in considering the stability of the column shown 
in Fig. 7 that it would tilt about the edge c. We did this because 
we were considering stability given by weight only, and not con- 
sidering the strength of the material. In some cases the material 
would not fracture and the structure would tilt as has been 
shown. In other cases the material about the tilting edge would 
crush. This crushing would not affect the overturning moment, 
but it would reduce the moment of stability and therefore lessen 
the wind pressure that the column would stand. 

This article will not be complete without a few words on 
tornadoes. We are not troubled with tornadoes in Great Britain, 

but in America they occur every now and again and contrive to 
do a maximum amount of damage in a minimum of space and 
time. The destructive power of some of these tornadoes has 
been terrific, but happily their track is usually very narrow and 
it seems the wisest course as a rule not to attempt to construct 
buildings to withstand them, but to take the chance, which is really 
extremely small, of a tornado ever striking them. At a meeting 
of the American Society of Civil Engineers, the widths of the 

tracks of several tornadoes were given. The Marshfield tornado 
was 1,800 feet wide, the St. Charles tornado not more than 60 
feet and the Medford tornado had a track only about 13 feet wide. 

It is not in the province of this article to discuss the cause 
of tornadoes. The cause, however, involves a low barometric 
pressure at some place, and this affects the nature of the destruc- 
tion caused by the tornado, and the nature of the provisions to 
withstand it, if such provisions are to be made. In some cases 
damage seems to be done by suction. In the tornado or cyclone 
or “vacuum storm,” as it has been very appropriately called, 
which swept through the cities of St. Louis and East St. Louis 
on the evening of May 27, 1896, there were unmistakable signs 
of damage having been done by a sudden fall of pressure. Walls 
of houses in many cases fell outward, evidently due to the excess 
of pressure inside the houses when the pressure outside was 
suddenly reduced. The capacity for harm of a sudden fall of 
pressure will be evident when we consider that every inch of 
mercury equals a pressure of 70.7 pounds per square foot. If, 
therefore, the barometric pressure were suddenly reduced outside 
a building by an inch and a half, the walls of the house would be 
subjected to the enormous pressure of 106 pounds per square 
foot. Several houses were found after the St. Louis tornado with 
walls intact, but with the lath and plaster torn off the ceilings of 
the rooms immediately below the attics. In these houses there 
was no flooring on the attics, and the only explanation of the 
phenomenon seems to be that, when the vacuum wave passed the 
house, the excess of pressure in the rooms got out by windows or 

flues or otherwise, but that in the case of the attics with no 
adequate air exits, the excess of pressure of the imprisoned air 

burst down the ceilings of the rooms below. In many cases, in 

which the outside walls of houses were in part thrown down 
(outward), light partitions and light furniture were left unmo- 

lested, showing that there had been no violent air currents inside 

the house.* 

Fiery THOUSAND DOLLARS for a year’s superintendence is the 
sum mentioned to be given to J. H. Stewart, of James Stewart & 

Sons, contractors, of St. Louis, for “applying American rush 

methods” in constructing the Savoy Annex in London. 

* See paper of Mr. Julius Baier, Pro. Am. Soc. Civil Engineers, January, 

1899. 

REVISION OF THE UNIFORM CONTRACT. 

HE report of the Committee on Contracts and Lien Laws of 
T the American Institute of Architects, submitted at the last 

convention, the full text of which was omitted from the 
convention report last month, is an interesting document, giving 
as it does explanation of the different changes in uniform contract 
form, and the reasons therefor as well as the principal advantages 
accruing from the use of this form of contract. The report is 
as follows: 

REPORT OF COMMITTEE ON CONTRACTS AND LIEN LAWS. 

The Committee on Contracts and Lien Laws has, in accordance with the 
vote of the Institute at the last convention, in conjunction with a com- 
mittee appointed by the National Association of Builders, revised and pub- 
lished the Uniform Contract, a copy of which is hereto attached. 

‘The members of the committee on the part of the National Association 
of Builders were John S$. Stevens, of Philadelphia, its president; Charles A. 
Cowen, of New York city, its vice-president, and William H. Sayward, of 
Soston, its secretary; all of whom entered upon the work with interest and 

gave to it much time and thought, especially Mr. Sayward, who acted as 
secretary of the committee and to whom much credit is due for the care 
and labor bestowed upon its preparation and printing. 

It has been the endeavor of the committee to preserve as much as 
possible of the form which has been in use for the past thirteen years, 
omitting such portions as have been deemed objectionable, simplifying it 
where possible and adding some clauses deemed important. ‘The most 
notable omission is the clause whigh designates the architect as the agent 
of the owner. 

Article IL has been so modified as to clearly indicate the ownership by 
the architect of the plans and speciftcations, and that the charges for their 
use and for the services of the architect are to be paid by the owner, thus 
condemning the unprofessional practice which has obtained in some quarters 
of making contractors pay for detail drawings. 

The arbitration clause has been retained, with considerable and important 
modifications, to‘ make it more effective, hoping thereby to facilitate settle- 
ments out of court should disputes arise that from any cause could not be 
adjusted by the architect. 

The committee had before them the form approved by the Royal Institute 
of British Architects, a form in vogue in Washington and numerous forms 
from individual architects, some ot which it conceives are signed by con- 
tractors only because they fear to offend the architects issuing them, or, 
which is more probable, because they have implicit faith in them for their 
fair dealing, and believes it has, under legal advice, provided a form which 
provides for emergencies, deals justly with both owner and contractor, 
protects the rights of each, will admit of almost universal application and 
will be used even more extensively than the previous form, which reached 
a sale of more than five hundred thousand copies, or an average of nearly 
forty thousand a year. 

‘The committee is aware that a few prominent and older architects are 
wedded to their own forms and some are able to impose the duty of draw- 
ing contracts upon the counsel employed by their clients, but to the great 
body of practitioners a uniform contract is of great service and it seems 
to the committee that an advantage of its continual and nearly universal 
adoption will be to establish its provisions as usual and proper, and thus 
give it a standing in the courts which no individual contract would possess. 
_ It should be borne in mind that the omission of what to some may seem 
important, can easily be remedied by writing in and offensive clauses 
stricken out, both of which would attract at once the attention of both 
contractors and owners. The former are so familiar with its contents that 
they do not hesitate to sign it when it has not been changed, and are able 
to see at a glance where it has been changed, which will readily challenge 
their consideration. 

PHILADELPHIA T-SQUARE CLUB EXHIBITION. 

HiE T-Square Club opened its annual exhibition of archi- 
tectural designs and drawings, January 7, filling the gallery 

: of the Art Club, at Broad and Chancellor streets. The T- 
Square Club has made itself notable in the architectural life of 
Philadelphia by its determination to present at its annual exhibi- 
tion, and through various competitions which it holds during the 
year, both the best student work and the best work of architects 
who have already attained distinction. 

According to the Philadelphia Press the exhibition this year 
has for its two notable showings the monumental work in prog- 
ress by Mr. Cass Gilbert and Mr. Ernest Flagg. No more impor- 
tant work is to-day under construction than the great group of 
buildings for the National Naval Academy at Annapolis, whose 
cost will reach nearly $6,000,000. 

The drawings which Mr. Flagg here exhibits were the only 
ones from this country which received a medal at the Paris 
exposition. The scheme, which was a difficult one, centers around 
the chapel, about which are disposed a group of varied buildings 
handled in a grandiose Renaissance, somewhat heavy but effective. 

Mr. Cass Gilbert sounds an altogether different note in the 
fagade of the Art building for the Louisiana Purchase Exposition. 
Attracted doubtless by the success of the Pinakothek in Munich 
in using a Greek front as a mask for the broad areas of galleries, 
Mr. Gilbert, working with great simplicity and directness, reduc- 
ing his decoration to a minimum, securing serenity and ease by 
an expanse of wall, and at the same time concentrating decoration 
upon his three facades of columns, manages to combine something 
of the simplicity of Greek architecture with the broad effect of 
Roman models. 

Next to the work of men who have attained distinction comes 
the work of those who have distinction before them — the young 
students whose work is exhibited here. It illustrates the admir- 
able character of the instruction and inspiration imparted by the 
school of architecture at the university. 

Mr. Wilson Eyre is represented by picturesque groups of 
buildings handled with that singular perception of the value of 
relation which all his work displays. Architectural drawing can 
not go much farther than in the suggestive handling of Jules 
Guerin’s residence of Mrs. Robert Lesley. Some charming win- 
dows by Nicolo d’Ascenzo are exhibited, together with a nude 
decorative design less attractive. Original cartoons of the decora- 
tion for Keneseth Israel by Gustav Ketterer are interesting 
examples of pictorial decoration. 
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SUB-CONSTRUCTION AS APPLIED TO STEEL BUILDINGS 
AND SUBWAYS. 

HE problems entering into the world of construction and 
T engineering are something incalculable. Like the astrono- 

mers who gaze into the starry vaults of heaven and find 
new bodies and their relative value one to the other, so the 
engineers and architects are constantly looking into methods, 
new and old, of construction to discover a way to save labor, 
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NO. I. GENERAL SECTION, SHOWING METHOD OF BUILDING RETAINING WALLS. 
PATENTED JANUARY 13, 1903. 

material and time, and the one who hits upon the idea of 
applying theories to practical use is the successful and progres- 
sive mind. One of the most vital points of construction is the 
building of foundations on a proper foundation. Formerly great 
openings in the earth were dug, in the trenches of which tons 
and tons of stone coursing were laid on which to erect the super- 
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NO. 2. CAISSONS SUNK, COLUMNS IN PLACE, READY FOR SUPERSTRUCTURE, 

structure of almost equally heavy material. Time and new ideas 
have changed all this. The introduction of the skeleton con- 
struction of steel columns and beams has opened up new ways of 
accomplishing and overcoming the slow, cumbersome methods 
of a few years ago. And now a new method of accomplishing 
the quick erecting of a great office building before digging out the 
earth is presented to the professional world, and without doubt 
the system just introduced by Mr. John Meiggs Ewen, Marquette 
building, Chicago, and herewith explained in a terse manner, will 
interest engineers and architects. As a time-saver it seems 
supreme. In the first place, it is the inversion of practical 
foundationwork. Build your foundation first and then dig, while 

rigsT FLOOR BEANS {] 

NO. 3. 

the superstructure is being erected. Start from your street level 
and build both ways at the same time, up and down. This is the 
practical working of the Ewen system. 

It has, heretofore, been the practice when erecting buildings 
to remove all the earth, completing the excavation before build- 
ing the foundations and retaining walls. The new system is 
explained in cut No. 2. It is at once evident that in removing 
the earth it becomes necessary to sustain the neighboring streets 
and adjoining buildings while this work is in operation. The 
expense, danger and loss of time in doing the work in this 
manner are very great. The earth under the street and under the 
foundations of the adjoining buildings must be supported by 
sheathing propped up by heavy timbers, which of a necessity must 

be shifted constantly to make room for 
excavating as it progresses. If a slip or 
a mistake should be made in removing these 
props, it would be almost impossible to state 
the amount of damage that would accrue. 
It will be at once seen that when this new 
method is adopted, as shown in Figs. 2 and 
3, there can be no danger from the settle- 
ment of the streets or adjoining buildings. 
The excavations need not be finished until 
after the superstructure is well along. The 
thick stone retaining wall will be done away 
with. There will be no shifting of large 
shores, runways, etc., because these will not 
exist. There need be no overtime or added 
expense in connection with the excavation, 
as the same may be done leisurely, if neces- 
sary, after the superstructure is completed. 
The economies attending the work will be 
many, for the fundamental principle of not 
excavating the soil until the substructure 
is completed, is the logical one. Some of 
the valuable and economic points in this 
system are, that when the earth is exca- 
vated it can be done by mechanical con- 
trivances attached to the steel beams of 
the superstructure. The wagons employed 
for carrying away the earth may drive in 
from the street on the first floor, thus doing 
away with runways. The work of excavat- 
ing can be prosecuted with greater economy, 
and overtime will be unnecessary. As a 
time-saver, it might be mentioned that, if 
the Ewen system had been used on a very 
prominent building recently erected here, 
where the excavating went to a depth of 
thirty-three feet below the street level, at 
least two months would have been saved in 
the time of erecting, and so it would be 
and will be with the great office buildings 
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that are about to be erected, anywhere from two to three months 
can be saved in the time of erecting these great structures which 
of necessity will be greatly to the advantage of the owners, archi- 
tects and contractors. 

As property increases in value in the down-town districts, 
the desirability of adding underground stories to buildings will 
become more apparent. It is evident that a sub-basement under 
the large department stores could be very profitably used in 
connection with the shipping department and loading of wagons, 
‘thereby relieving the sidewalks and streets of the annoyance of 
being blocked so many hours of the day. This system is shown 
in plan 7. The adoption of this plan would prove an actual sav- 
ing to the stores and a boon to the public. Large stores could 
well afford to build several basements underground, leaving the 
portion directly under the sidewalk which would be built of 
prismatic light glass, open, as shown in plan No. 8, which would 
add very largely to the available space of the building. Property 
is so valuable in London that some of the theaters are built 
entirely underground. ‘The Criterion Theater is an excellent 
example, being built directly under the Criterion restaurant, the 
floor of the restaurant being only a few steps above the street 

level and forming the roof of the auditorium for the theater. 
This of course may be an extreme case, but there are many cases 
where the floor of the first balcony is upon the level of the street, 
therefore it might be advisable for theaters that are being built in 

\ 

retaining wall, placing heavy planks on each side and holding 
tiem by means of a series of jack-screws. When the first plank 
has been placed in position, the trench is sunk, say one foot 
deeper and another set of boards and jack-screws is placed in 
position. Thus the work is continued to the desired depth, as 
shown in plan No. 1. The excavation for the columns is made 
by the usual caisson caine This work is carried down to solid 
rock or suitable foundation. This hole is supplied with con- 
crete and a column footing. A column is then inserted, supported 
in the proper manner. In case of considerable depth, the 
columns must be stayed as by throwing out from the columns 
supports against the inner walls of the caissons. It will now 
be possible to begin the upper structure by putting in position 
| beams and the like and suitably attaching them to the upper 
end of the exterior vertical beams and to the columns. After a 
little further excavating the second layer of floor supports can 
be put in to form the floor of the basement. The earth for the 
sub-basement may now be removed, also the planks with the 
inner short jack-screws. This process will continue until the 
floor line of the sub-basement is reached. The floor beams are 
in like manner bolted to the walls and columns. In the same 
manner the cellar excavation is made and the floor of the cellar 
can be placed in position; thus there will be constructed within 
the retaining wall, but securely supporting the same by reason 
of the lateral beams, a steel structure which wil constitute the 
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the crowded districts of cities to be erected partially underground, 
thereby giving equal facilities to the audience to escape in case 
of fire, as represented in plan No. 6, the Ewen system of sub- 
construction making this feasible and practical. It is also evident 
that if the inner courts of large office buildings be continued 
below the street level, which is possible and practicable with the 
Ewen system, several desirable floors of court offices may be 
obtained, with good light and ventilation almost equal to the 

present second and third court stories. The value of a method 
that will allow this to be accomplished with impunity becomes 
apparent to the architect. 

Not only is the Ewen system applied to —— but to the 
construction of subways in large cities. The advantages are at 

once manifest when the matter is understood, and from letters 
which have been received from the highest authority in the 

engineering and architectural profession it would show that this 
method of construction is fully appreciated. The plan of con- 
structing of subways is shown in plan 9, and a study of this plan 
and plan No. 1, with the short explanation herewith, will prob- 
ably give one a fair understanding of the system. 

The first step is to remove the curb wall and sidewalk, though 
the latter may be retained, and in lieu of such wall, the usual 
support is erected. Start a trench along the line of the exterior 

As APPLIED TO STREET SUBWAYS. 

substructure of the building and which will be entirely. sur- 
rounded, if this be desired, by a retaining wall of steel and 
concrete. The short jack-screws are then removed one by one 
and the space between the planks and the retaining walls is 
filled up with crushed stone or suitable filling material. When 
the whole process has been completed and the entire structure 
has been finished, it will be found that there is an exterior wall 
of vertical I beams and concrete around the building site, and 
that it is securely attached to and forms part of the structure of 
the building, as shown in plan No. 4. This retaining wall is 
held in position by the cross beams and may present a vertical 
interior face if desired. This substructure may be carried to any 
desired depth. It is a safe method because the inner core of 
earth sustains the same pressure at all times during the process 
of the work. The superstructure may be erected on the columns 
before the substructure is completed. By the use of this process 
it is feasible to erect under a standing building a new retaining 
wall and substructure at any time and without disturbing the 
occupants of the building. There are undoubtedly many ways 
in which this system will be applied to sub-construction under 
many varied and difficult problems which constantly arise in 
finding a safe bottom for the erection of a massive office build- 
ing. and time and use will bring out all its values and adaptability 
to the existing mode of construction. 

EWEN'’S METHOD °F BUILDING SUB-STRUCTURES 
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COMBUSTION.* 
BY MORRIS R. EBERSOLE. 

HE term “combustion” is applied to any chemical change 
which is accompanied by an, evolution of heat and light, 
but in its popular sense it is applied to the union of sub- 

stances with oxygen when this union is accompanied by the same 
phenomena. A combustible substance is one which has the power 
to unite with oxygen, and an incombustible substance is one 
which has not this power, Another class of “ combustions,” or 
more properly called “ oxidations,” are those chemical unions of 
substances with oxygen which are not accompanied by flame 
or light. Examples of these are: the rusting of iron, the purifi- 
cation of the blood in the lungs, the decay of animal refuse, ete. 
These things in “combusting,” or uniting with oxygen, will evolve 
heat, but as the action is slow and spread over a long time, the 
heat evolved does not evidence itself in the form of flame, except 
in very extraordinary instances. Combustion is exclusively a 
chemical action. The study of its phenomena by Lavoisier, the 
French chemist, in the latter part of the eighteenth century, is 
what put the present elaborate system of chemistry on its feet. 

given amount of combustible substance requires an exact 
chemical equivalent amount of oxygen—no more, no less —to 
perfectly consume it, and by virtue of this, as all chemical changes 
give off or use up heat, there will be a definite amount of heat to 
be obtained, assuming we have burned the substances according 

to the conditions of “ perfect combustion.” As the combustion 
is more or less perfect, the heat effect will be correspondingly 
large or small, and what remains from the total amount it is pos- 
sible to obtain will escape in the form of unburned products. 
Many substances, coal or wood, for example, will not actively 
combine with oxygen or combust until they have been heated to 
a high temperature, called the “kindling temperature.” In kin- 
dling a fire we first start it burning with paper, oil or excelsior, 
substances which ignite easily because they are easily heated to 
their kindling temperature; these in turn produce a large flame, 
which brings the kindling wood to the proper temperature for 
uniting with the oxygen in the air; and this in its turn affects 
the coal in like manner, until finally we have obtained a com- 
bustion which maintains itself as long as the coal lasts and the 
supply of air is sufficient. 

Perfect combustion is dependent upon the supply of oxygen 
or air and upon the completion of the chemical union of the 
products of combustion with it. The more oxygen supplied the 
more active the combustion. Should the supply of oxygen or air 
be shut off, the fire would naturally go out; or should this 
supply be very limited, it might become insufficient to maintain 
the combustion at the proper temperature and the heat we expect 
to get would be lost in the form of unburned products. 

NEW PUBLICATIONS. 
WALL PAPERS AND WALL COVERINGS. A practical handbook for 

Decorators, Paperhangers, Architects, Builders and House-owners, with 
many half-tone and other illustrations, showing the latest designs. By 
Arthur Seymour Jennings. One large 8vo vol.; cloth. Price, $2. 
New York: William T. Comstock. 

Some years ago the author prepared a book under the title 
of “ Practical Paper Hanging,’ and this book attempts to cover 
more completely the subject than in the previous work. It is 
very elaborately illustrated with half-tones of the latest designs 
of a large number of m.unufacturers, both in America, England 
and France, and special chapters are devoted to English, Amer- 
ican and French papers. 

A chapter is devoted to the selection of wall- papers. Another 
treats of the different varieties of wall-papers and their char- 
acteristics, of wall coverings and decorative fabrics and materials. 

Practical questions, such as the tools used, are given very 
full treatment, with illustrations of the latest devices and full 
descriptions. 

Rules to be observed and suggestions as to meeting difficult 
or unusual obstacles are given, and the whole subject seems to 
have been carefully and systematically studied, and is presented 
in a well-arranged manner, making it a valuable handbook both 
for the mechanic and designer. 

ASSOCIATION NOTES. 

NATIONAL BRICK MANUFACTURERS’ ASSOCIATION. 

The National Brick Manufacturers’ Association held the most 
successful and well-attended convention of its seventeen years of 
existence at Boston on the 5th, 6th and 7th of February. The 

visitors were welcomed to Boston by Robert S. Peabody, presi- 
dent of the Boston Society of Architects, and among the many 
addresses con technical subjects Architect R. Clepston Sturgis 
spoke on “ The Sizes of Brick,” in which he made a plea for a 
standard proportion for brick that would give more artistic pro- 
portions to the heads and stretcher. While Mr. Sturgis held out 
the hope that cheaper brick would supplant the wooden house, 
Mr. W. G. Titcomb denounced the practice of the manufacturer 
who sells his product to the contractor for cash where the price 
is set below the real value of the product. 

DETROIT ARCHITECTURAL CLUB. 

The Detroit Architectural Club held a special meeting at the 
clubrooms, February 2. The principal event on the program was 

*From The Boiler Magazine, Kellogg-Mackay-Cameron Company, Chi- 
cago. See ad. in this journal. 

‘tect, Philadelphia. 

the reading of a bill proposed by Architect Thomas E. White, of 
Lansing, “ To license architects and regulate architecture as a 
profession.” The reading of the bill was followed by informal 
discussion of the subject, after which some important business 
concerning the coming exhibition was transacted. A number of 
architects and particularly members of the American Institute of 
Architects, were invited to be present. 

THE ARCHITECTURAL LEAGUE OF NEW YORK. 
The eighteenth annual exhibition of the Architectural League 

of New York opened on February 13 and will close March 7. 
The exhibits will be discharged March 9. 

MOSAICS. 
ARCHITECTS GREEN & Wicks, of Buffalo, propose to offer six 

apprenticeships in their office to boys wishing to enter the archi- 
tectural profession. A competitive examination will be held and 
the six adjudged most talented will be given practical instruction 
in their office and provided with a scholarship in the Art Students’ 
League, the local art school, where they will be taught free-hand 
drawing and clay modeling. The idea seems worth repeating 
ad libitum. 

Just now London is pointing with pride to what is regarded 
as the most gorgeous business palace in the world. “ Lloyd’s 
Register,” as the new building is known, has just been completed 
at a cost of $500,000. The new building is not large, hence its 
comparatively small cost. It is constructed of the finest Port- 
land stone, and the exterior is of great architectural beauty. 
The carvings on the porch and the bronzes between the pillars 
are by Mr. George J. Frampton, the Royal Academician, and are 
executed in his best style. lhe weathercocks are two little ships 
of copper gilt, one a modern liner and the other an ancient 
fifteenth-century sailing boat. Valuable marbles, inlaid woods, 
mother of pearl and even jewels have been utilized in the decora- 
tion of the interior. T. E. Collcutt, the architect, recently gave 
the press some details of his work, which, in beauty of design 
and wealth of decoration, is indeed a masterpiece. “ Quite the 
costliest part of the building,” said Mr. Collcutt, “is the frieze 
of Lynn Jenkins, representing a procession of medieval ships. 
The vessels are of bronze, the sky of mother of pearl and the 
figures of bronze, with ornaments of real sapphires. The faces 
are carved in ivory.” The magnificent fireplace in the library is 
of marble, carved by H. Pegram, and the ceiling paintings are to 
be executed by Professor Moira. The ceiling itself is vaulted and 
profusely decorated with carvings and gilt. Round the paneled 
walls are inlaid woods. The supporting pillars are of polished 
marble. The mantelpiece is exceptionally beautiful earved mar- 
ble. The fire dogs, of old Italian work, stand six feet high and 
are worth $2,500. Even the clerk’s office is more suggestive of 
a palace than a business house, for it is lined with marble, and the 
electric-light fittings are of beaten copper. Valuable old Persian 
carpets cover the floors. 

OUR ILLUSTRATIONS. 

Apartment building, Chicago. 
Residence, Chicago, Pond & Pond, architects. 
Apartment building, Chicago, Andrew Sandegren, architect. 
St. Bernard School, Cincinnati, Werner & Adkins, architects. 
Residence at Los Angeles, California, Locke & Munsell, archi- 

tects. 
Residence for A. E. Hume, Cincinnati, Werner & Adkins, 

architects. 
Photographic studio for E. L. Fowler, Evanston, Illinois, 

P. C. Stewart, eres 
Stable for J. O. Gilmore, Overbrook, Pennsylvania, W. L. 

Price, architect, Philadelphia, 
Residence for W. L. Brown, Evanston, Illinois, P. C. Stewart, 

architect. Two exterior views, and view in stairway hall and 
in dining-room are shown. 

Evans mausoleum, to be built in the Woodlands Cemetery, 
Philadelphia, Wilson Brothers & Co., architects. This mauso- 
leum will be built in accordance with the terms of the will of the 
late Dr. Thomas W. Evans, the famous American dentist, of 
Paris, and will cost. with the site, about $200,000. The exterior 
will be built of granite entirely, including the roof. The interior 
will be built of polished white marble and mosaics. The build- 
ing will be built double, that is, with an outer shell and an inner 
shell, and will be arranged so that it can accommodate twenty- 
seven crypts or receptacles. 

Photogravure Plate: Residence, Chicago, Pond & Pond, 

architects. PHOTOGRAVURE PLATES. 

[ssued only with the Photogravure Edition. 

Semi-detached houses, New York city, Hoppin & Koen, archi- 
tecis. 

Stables for M. J. Sullivan, New York, Trowbridge & Living- 
ston, architects. 

Public Library, Trenton, New Jersey, Spencer Roberts, archi- 

Public school, Wayne, Pennsylvania, David Boyd, archi- 
tect, Philadelphia. oo 

Church, Harvard, Massachusetts; Warren, Smith & Briscoe, 
architects, Boston. 

Residence for J. O. Gilmore, Overbrook, Pennsylvania, W. L. 
Price, architect, Philadelphia. Two views are shown. 
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GAS FITTERS’ RULES 

The following rules have been adopted 

by the People’s Gas Light & Coke 
Company, of Chicago, governing the 

piping of buildings for the distribution 

of gas for light and fuel. | 

OFFICE BUILDINGS, DWELLINGS AND 
FLATS. | 

MANUFACTURED GAS FOR LIGHT. 

The following tables show the propor- | 

tionate size and length of tubing allowed: 

| Greatest Number Greatest Length 
8 of 34” Openings Size of Tubing. | 

Allowed. Allowed. 

% inch | 20 feet 2 openings 
% inch 30 feet 3 openings 
¥% inch 60 feet 10 openings 

1 inch 70 feet 15 openings 
14% inch 100 feet 30 openings 
Y% inch 150 feet 60 openings 

2 inch 200 feet 100 openings 
2% inch 200 feet 200 openings 
3 inch 300 feet 300 openings | 

| 
| 

Drops in double parlors, large rooms and | 

halls of office buildings must not be less | 

than 1% inch. 

| 

STORES, HOSPITALS, SCHOOLS, FAC- | 
TORIES, ETC. 

MANUFACTURED GAS FOR LIGHT. 

Greatest Number | Greatest Lengtl 
of 6” Openings Size of T la, 

Allowed. Allowed. 

% inch | 20 feet | I opening 
¥% inch | 60 feet } 8 openings 

1 inch 70 feet Izopenings | 
14 inch 100 feet 20 openings 
1% inch 150 feet 35 Openings 
2 inch | 200 feet | soopenings 

For stores the running line to be full size | 

to end of last opening. 

All drops to be 14 inch with set not less | 

than 4 inches. 

Twenty feet of 3¢-inch pipe allowed only 

for bracket lights. 

BUILDING SERVICES. 

In running service pipe from front wall 

to meters the following rules will apply: 

Size Greatest Length | Greatest Number 
of Opening. Allowed. Allowed. 

1 inch 70 feet I opening 
1 inch 100 feet 3 openings 
1% inch 150 feet 5 openings 
2 inch 200 feet 8 openings 

All openings in service must be equal to 

the size of riser, which in no case must be 

less than 34 inch. 

MANUFACTURED GAS FOR FUEL. 

Size ok Greatest Number of 

of Tubing. Allowed. 34” Openings Allowed. 

| 

| 
34 inch so feet | 1%-in. or 2 %-in. 

1 inch | 70 teet | in. and in. 
inch | 100 feet | 40r 2%- -in. and 4 %-in. 

| i50feet | 70r4 %-in. and 6 %-in, 
2 inch | 200 feet |15 ors %4-in. and 14 %-in. 

Size of Engine. Size of Opening. | 

| pendent, 

For mantels, grates and small heating 

{Repeanees, for heating space not to exceed 

1,728 cubic feet, thirty feet of 14-inch pipe 

is allowed for one opening only, and two 

such openings are considered as one 34-inch 

opening. 

FOR GAS ENGINES. 

Greatest Length 
Allowed. 

inch 60 feet 
inch 70 feet 

s H. P. 1% inch 100 feet 
1% inch 100 feet 

12H. P. 2 inch 140 feet 

Supply for gas engine must be separate, | 

,and an independent service will be required. 

NATURAL GAS FOR FUEL. 

le Greatest 
Classification of Appliances. Lene Length 

Allowed. 

Small portable gas cooking stove % inch 20 feet 
Small portable gas heating stove % inch | 20 feet 

| Kitchen boiler heater when sep- 
arated from range ¥% inch | 20 feet 

Miscel!aneous appliances con- 
suming less than 15 cubic feet 
per houreach. . .| Minch | 20 feet 

Gas cooking ranges % inch | 30 feet 
Ordinary coal ranges, equipped 

for the use of gas. -| % inch | 30 feet 
Large heating stoves. . -| % inch | 30 feet 

| Gas logs and other grate fires | 4% inch | 30 feet 
Miscellaneous appliances con- 
suming 15 to 40 cubic feet of 
gas per hour each .| %inch | 30 feet 

| Miscellaneous appliances con- 
suming 40 to 75 cubic feet of 
gas perhour . . | inch | 60 feet 

Hot air furnaces for heating 10. 
room buildings or less .| inch | 70 feet 

Hot air furnaces for heating 10 to 
| 15-room buildings . | 1% inch | 100 feet 
Low pressure steam or circu. | 

lating water boiler for heating 
10 rooms or less 4 | 1% inch | 100 feet 

Low pressure steam or circu- | 
lating water boiler for heating | 
1o to 15 room house . é | 2inch | 140 feet 

| Low pressure steam or circu- | 
lating water boiler for heating | 

| 16 to 26 room houses . 2% inch | 100 feet 
| Low pressure steam or circu- | 

lating water boiler for eater 
27 to 50 rooms | 3 inch | 300 feet 

Low pressure steam or circu- 
lating water boiler for eee 
50 to 80 rooms 4inch | 400 feet 

For special purposes not provided for 

above, apply to the company’s inspector for 

information. 

SUMMARY. 

1. All branches or cross lines of pipe 

from the main line must have a set not less 

than 4 inches dropped square, and must be 

well secured to joist by gas hooks or straps. 

2. All openings must be closed with iron 

caps, no split pipe or broken fittings repaired 

with cement or iead will be allowed. 

3. All drops on branch lines and open- 

ings for side brackets must be square bends; 

no nipples allowed. 

4. The risers in all buildings must be 

carried up an inside partition out of reach 

of frost and must be placed where the meter 

and stop cock can be readily got at. Vesti- 

bules not to be considered as inside parti- 

tions. 

5. To avoid trapping, gasfitters must 

grade all pipes to risers or drops. 

6. In no case will a meter be set where 

it is not easily accessible, or where it is 

exposed to frost and dampness, or liable to 

injury from any cause. 

7. All pipe for fuel must be run inde- 
and connected to light riser at 

meter end, with right and left, union or 

running thread. 

8. Supply for gas engines must be sepa- 

rate, and an independent service will be 

required. 

9. Drops in churches, schools, public 

halls, stores, double parlors, large rooms, 

etc., must not be less than % inch. 

10. No riser in any building must be less 

‘than 3; inch and in stores must not be 

under deck of show windows, as meter will 

not be set there. 

ir. The riser in any building must not 

‘be less than 20 inches from the floor for 

| two to ten openings : 
2 feet 6 inches for ten to thirty openings ; 

| 4 feet for thirty to sixty openings ; 

| 5 feet for sixty to one hundred openings ; 

| 

| 

6 feet for over one hundred openings. 

Where meters are to be set on wall, no 

riser must be higher than 9 feet from floor. 

12. In all cases where extensions are 

made, care must be taken to break pipe 

where the rule for size can be maintained, 

and in no case shall extension be made from 

small pipes. 

13. In flat buildings meters should be set 

in basement or in room provided for meters ; 

otherwise in premises where gas is con- 
sumed. 

14. All risers and building services must 

be brought to front of building and within 

18 inches of wall or partition, and must not 

be less than 15 inches apart where risers are 

grouped. 

15. In all cases where building service 
is used, provide header with an opening for 

each riser; where risers are in groups, 

openings must not be less than 15 inches 

apart. 

16. Underground work by gasfitters be- 

tween main and meter will not be allowed 

or accepted. 

17. To avoid complications, gasfitters 

should consult this company before locating 

risers in corner buildings. 

18. In flat buildings where appliances are 

installed for the joint use of tenants, such 

as laundry stoves, driers, etc., run pipe from 

each meter to laundry and provide a header 

with a lock cock for each tenant. Fasten 

securely to each cock a metal tag with the 

flat number plainly marked thereon. 

In cases where one common riser is de- 

sired, locate header in laundry and provide 

lock cocks and tags as provided above. 

19. All work must be proved with mer- 

cury gauge, not less than a 6-inch column 

of mercury being allowed. 

20. All pipe must be examined by the 

inspector of this company before being con- 

cealed, and twenty-four hours notice must 

be given by gasfitters when any pipe is 

ready for inspection. 

2t. If the rules concerning the size of 

pipes are not clearly understood in each 

case, or if unusual conditions are met with, 

which the rules do not cover, communicate 

with the company’s inspector. 

| 22. It is the purpose of the company to 

| strictly enforce the above rules, and no 

‘certificate of inspection will be given when 

‘they are not complied with. 

| 23. Architects, builders and owners of 
| buildings are requested not to allow a bill 

for gasfitting unless accompanied by a cer- 
tificate of inspection. 
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SPECIFICATIONS 
Adopted by the People’s Gas Light 

lsuch as the Wilks, Tobasco, ete., or for 

HOT-WATER HEATERS. 

For water heaters with circular fire-pots, 

and Coke Company, of Chicago, for the sai hot-water circulating boilers, use the 
equipment of boilers and furnaces for 

the use of natural gas as fuel. 

LOW-PRESSURE STEAM AND HOT WATER CIRCU- 

LATING BOILERS. 

1. Use two-inch cast-iron burner with 

flattened mouthpiece. For water-leg boilers 

use this style with a mouthpiece at an angle | 

of 45 degrees, and set so that the mouth of 

the burner is about 3 inches above the grate 

line, and about 3 inches from side of fire- 

box and from 8 to 10 inches center to center. | 

For return tubular boilers use the straight 

burners with flattened mouthpiece set at 

right angles to the length of the boiler, and 

from 9 to 12 inches below the sheil. For 

each of the above styles of burners use 

mixer having flaring opening for the air and 

a wire screen covering for the air and gas 

openings. 

Note.— Special combinations of these two 

styles of burners can be used to ad- 

vantage for certain types of boilers. 

We would recommend consultation 

with the company’s representatives in 

all special cases. 

2. The burners and valves should be ar- 

ranged so that the first valve will control 

one burner only, the second valve two 

burners and remaining valves not over four 

burners each. On the reaches from the 

header supplying the burners, use %-inch 

globe valve for one burner, 34-inch for two 

burners and 1-inch for all over two burners. 

3. Drill mixer-pins for the single and 

double burners, 3-16 inch each. Drill mixer- 

pins for balance of the burners, 7-32 inch 

each. 

4. Place sheet iron across the fire-box 

between the mixers and the top of the 

burners in such a manner as to exclude air 

from the fire-box, except what passes 

through the mixers. Do not place sheet 

iron across opening to ashpit. 

5. The header must be the full size of 

the pipe leading to the boiler, as specified 

in the company’s rules for piping for nat 

ural gas. Do not take the supply pipe for 

any other appliances off the header supply- 

ing the boiler. 

6. There must be a globe valve on the 

main line leading to the header within easy 

reach, which can be used to entirely shut 

off the supply of gas from the header. This 

valve should be left wide open when burn- 

ers are used, and the gas supply controlled | 

by the small valves in front of boiler. 

7. There must be a union between the 

first valve on the header and the nearest 

fitting on the pipe, and a union on each 

reach between the valve and the burners. 

8. Do not put in piiot lights. They are} 

unnecessary unless a regulator is used. If 

a regulator is used, the pilot lights will be 

put in by the regulator company at the time | 

the regulator is installed. If a regulator is 

ordered, specify that there must be a mixer 

on each pilot light. 

same equipment as for ordinary hot-air fur- 

naces, except that if Vulcan burner is used 

it should be covered with about 6 inches of 

broken firebrick. 

HOT-AIR FURNACES, WITH CIRCULAR FIRE-POTS. 

Use the Claybourne Improved Cross 

Burner, with auxiliary, or the Vulcan 

Round Sectional Burner, with mixers which 

have flaring opening for air and wire screen 

covering both air and gas openings. 

DIRECTIONS FOR INSTALLING CROSS BURNERS. 

1. Set the burner with bottom of burner 

on grate line. Put mixer for the main 

burner on horizontal pipe, using a 10-inch 

nipple between the mixer and the ell turn- 

ing up toward the burner. Drill opening in 

mixer-pin 14 inch. Place the mixer for the 

auxiliary burner on the vertical pipe and 

drill the mixer-pin No. 19 Morse drill. 

Place the iron deflector, furnished with 

burner, on top of auxiliary burner, leaving 

not less than 2-inch space all around be- 

tween deflector and fire-pot. If space is 

greater than 5 inches, extend deflector with 

firebrick. 

2. Sheet iron must be placed between the 

mixers and the burners in such a way as to 

entirely exclude air from the fire-pot, ex- 

cept what passes through the mixers. 

3. Make header for furnace same size as 

run to the furnace, with 1-inch opening for 

main burner, and %-inch opening for aux- 

iliary burner. 

4. Use t-inch globe valve for main 

burner and '4-inch globe valve for auxiliary 

burner. 

5. There must be a_ globe valve on tiie 

main line leading to the header within easy 

reach, which can be used to entirely shut off 

the supply of gas from the header. 

6. There must be a union between the 

first valve on the header and the nearest 

fitting on the pipe. 

7. Do not use pilot lights. They are un- 

necessary unless a regulator is used. If a 

regulator is used, the pilot lights will be 

put in by the regulator company at the time 

the regulator is installed. If a regulator is 

ordered, specify that there must be a mixer 

on each pilot light. 

DIRECTIONS FOR INSTALLING THE VULCAN 

ROUND SECTIONAL BURNER. 

1. Burners from 14 to 18 inches in di- | 

ameter must be of at least three sections, | 

with a separate %-inch globe valve control- 

ling the supply of gas to each section. 

2. Burners 20 inches in diameter or more | 

must be of at least four sections, with a 

separate 14-inch globe valve controlling the 

supply of gas to each section. 

3. Burners should be placed so that the 

|outside rim of the burner will be not less 

than 1 inch, or more than 2 inches, from the 

| side of the fire-pot. 

4. Burners should be placed from 2 to 6 

inches above bottom line of fire-pot. 

5. There must be a globe valve on the 

main line leading to the header within easy 

reach, which can be used to entirely shut off 

the supply of gas from the header. 

6. There must be a union between the 

first valve on the header and the nearest 

fitting on the pipe. 

7. Sheet iron must be placed between 

the mixers and the burners in such a way 

as to entirely exclude air from the fire-pot, 

except what passes through the mixers, and 

should be not less than 2 inches below the 

burner. 

8. Make openings in the mixer-pins for 

each section of the burner the size of No. 

19 Morse drill. 

g. Mixers must be put on the vertical 

pipes under the burner, and not on the hori- 

zontal pipes from header to ashpit. 

10. Do not use pilot lights. They are un- 

necessary unless a regulator is used. If a 

regulator is used, the pilot light will be put 

in by the regulator company at the time the 

regulator is installed. If a regulator is 

ordered, specify that there must be a mixer 

on each pilot light. 

HOT-AIR FURNACES WITH SQUARE FIRE-BOXES. 

For furnaces having a square fire-box use 

the Claybourne box burners, or the Holland 

box burner. Cover with 4 to 6 inches of 

broken firebrick. Pieces of firebrick should 

be about the size of fist. These burners 

should be set about 6 inches from center to 

ccnter, with a separate valve controlling the 

supply to each burner. Drill the mixer-pins 

for either of these styles of burners, No. 19 

Morse drill. 

NOTES. 

1. The above specifications are the result 

of careful experiments made by the com- 

pany with a view to determining the kind of 

burners and arrangement which give satis- 

factory and economical results. The com- 

pany does not assume any responsibility for 

the work of gasfitters, but will send com- 

petent inspectors, if requested, to examine 

burners and equipment and will give the 

benefit of the judgment of these inspectors 

to consumers, without charge. 

2. It is of the utmost importance in all 

cases that there should be dampers which 

will effectually control the draft and remain 

set in atly position desired. The pipe lead- 

ing to the chimney and the chimney flue 

should be examined and cleaned. Too niuch 

| draft is expensive, because of the waste of 
heat up the chimney. Too little draft causes 

|imperfect combustion and a bad odor from 

‘the products of combustion in the basement 

and throughout the house. Good dampers 

land proper adjustment of them are as im- 

portant as good burners. 

| 3. As natural gas is becoming more and 

|more generally used in all kinds of appli- 

| ances, it frequently happens that special 

| forms or arrangements of burners are neces- 

,sary. The company’s representatives will 

be pleased to consult with gasfitters or cus- 

tomers in regard to what form of equip- 

|ment would be most likely to give satis- 

| factory results in any special cases. 
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AN UP-TO-DATE TRAIN. 

The New York Special to New York 
State points, New York and Boston, via 
Michigan Central, leaves Chicago daily | 
5:20 p.M., arrives Buffalo 7:50 A.M. next 
day, New York 6:30 p.M., Boston 9:03 P.M., 
running via Niagara Falls. O. W. Ruggles, 
general passenger and ticket agent, Chicago. 

A TOOT FOR GRAPHITE. 

Dixon’s Graphite is so well and favor- 
ably known, and has been so long upon the 
market, that to call attention to its value 
is almost superfluous. The Joseph Dixon 
Crucible Company, of Jersey City, New 
Jersey, have, however, just issued a unique 
booklet treating in an entertaining manner 
of the various purposes to which their pro- 
duction is applied, especially as regards the 
reduction of friction in machinery. This 
will be found of considerable value to those 
who may be interested in automobiles, to 
which it is largely devoted, while the cuts 
that embellish the text are well calculated to 
provoke smiles in response to their humor. 

A FIFTY-FOOT CALENDAR. 

N. W. Ayer & Son, the Philadelphia 
advertising agents, who have a national rep- 
utation for “keeping everlastingly at it,” 
believe in sticking to a good thing when 
they have one. For instance, their calendar 
for 1903 follows the design used for several 
years past, but with new coloring. And in 
truth it would be hard to improve upon their 
design; the dates are plainly readable at 
fifty feet, yet the calendar is not unpleas- 
antly conspicuous; it is artistic, simple and 
useful, and it is not surprising that it has 
become so popular an adjunct to business 
offices that the supply never equals the de- 
mand. 

While they last, one will be mailed to any 
address for 25 cents, which barely covers 
cost and postage. 

FASTEST TRAIN IS THE EMPIRE 
STATE. 

3y an official change in the running time | 

is 261 tons, and the weight of the entire 
train, including the engine, is 405 tons.— 
From the New York Herald, January 25, 

| 1903. 

ANOTHER SIGNAL SUCCESS FOR 
THE YANTACAW. 

A very successful exhibition of the ef- 
fectiveness of the “ Yantacaw Chemical Fire 
Extinguisher ” has just been given. 
A structure, 16 feet high and about 7 

feet square, was erected and filled with 
slats, boards and shavings. It was then 
thoroughly saturated with kerosene oil and 
lighted. 

The chief of the local fire department 

NOTICE TO ARCHITECTS AND 
BUILDERS. 

W. H. Mullins, Salem, Ohio, desires to 
call the attention of architects and builders 
to the fact that he has just completed the 
purchase of the Watson Fireproof Window 
Company, including all their machinery and 
dies and the exclusive right to manufacture 
under the Watson patents in all States and 
Territories of the United States, also for 
export, excepting Illinois, Maine, New 
Hampshire, Vermant, Rhode Island, Massa- 
chusetts and the city of Greater New York. 
Mr. Mifllins desires to secure manufactur- 
er’s, agents in every city throughout their 
territory, and would be pleased to corre- 
spond with parties relative to terms. Cata- 

took charge of the affair and gave the sig-|logues and full information will be cheer- 
nal when to play on the fire. He gave the fully furnished to all interested parties. 
word after allowing the fire to gain a good 
headway, and the stream was turned on 

and the fire extinguished in about five sec- 
onds. 

It was lighted up again and the perform- | 
ance repeated with even greater rapidity 
than before. The chief then requested per- 
mission to try the extinguisher belonging | 
to the Rescue Truck Company on the fire. | 
It was lighted up again and the chief or- | 
dered a six-gallon carbonic-acid gas extin- | 
guisher turned on, but his efforts to control | 
it were useless and the fire still burned | 
fiercely. The chief then ordered that the | 
Yantacaw play on one side of the box and | 
the carbonic-gas machine on the other. The | 
difference was at once apparent, as the | 
Yantacaw side was instantly black, while 
the other side still burned. Finally, the 
Yantacaw went over to the other side and 
put the fire out. The tests were highly 
interesting and instructive, as heretofore it 
has always been conceded that the carbonic 
gas was the best known extinguisher, but it 
was proved very plainly at this test that the 
Yantacaw is away ahead. 

Specification Reminders 

of the Southern Express, the flyer of the | CEMENTS 

State IXxpress, of the New York Central & | 
Hudson River Railroad, has regained its. — City Sand Co., 188 Madison St., 
lost title of “the fastest train in the world.” | <agD. 
When the Empire State Express started | 

on its first race toward Buffalo, more than | 

ten years ago, it established a long-distance | CONTRACTORS 
record which was not excelled until the | GENERAL. 
Orleans Raiiway inaugurated its Southern) Clarence I. Wolfinger, 164 La Salle St., 
Express, which runs from Paris to Bayonne. | Chicago. 
There were many complaints that the | 

Southern Express failed to make its daily | 
record run according to schedule. ‘Tourists | FIRE BRICK 
insisted that the time-card outsped_ the | 
train. Then the Southern Express was Sand Co., 188 Madison St., 
wrecked and many lives were lost. Traffic age : 
officials of the road concluded that the pace | 
was too fast and the scheduled running HEATING 
time was extended an hour. This extension, FURNACE. 
meant the abdication of the throne and the | 
return of the crown to America. 

Robinson Furnace Co., 107 Lake St. 

During the period of its humiliation, the STEAM AND HOT-WATER BOILERS. 
Empire State Express made no effort to 
increase its running time, traffic officials of 
the New York Central believing that this 
could not be done with safety. For more 
than 216 miles of the 440 between New 
York and Buffalo, the Empire State makes 
the run at an average speed of more than 
sixty miles an hour. The highest speed is 

Kellogg - Mackay-Cameron Co., General 
fices, Chicago, Minneapolis, Minn., 

Kansas City, Mo. 

INTERIOR FINISH 

Clarence I. Wolfinger, 164 La Salle St., 
reached between Fairport and Rochester, Chicago. 
where for nine miles the train maintains a, 
speed of 66.33 miles an hour. The train} SAND 
consists of a 144-ton locomotive, of the 

WHITE. Central-Atlantic type, one composite, smok- 
ing and baggage car, three coaches and one 
parlor car. The weight of these five cars 

Garden City Sand Co., 188 Madison St., 
Chicago. 

| 
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| Perspective 
Drawing 

TAUGHT BY MAIL 

aio Mechanical Drawing 
Courses 

in Architecture 

INSTRUCTION 

UNDER 

SUPERVISION 

OF 

MEMBERS 

OF 

FACULTY 

OF 

ARMOUR 
INSTITUTE 

MAIN BUILDING OF 
ARMOUR INSTITUTE, TECHNOLOGY 

and 

Contractor engaged in 

the installation of Electrical, 

Steam or Power Plants can 

gain a thorough working 

knowledge of these subjects 

through our courses in 

Electrical and Steam Engineering 

Heating, Ventilation and Plumbing 

The curriculum also includes 

Civil, Mechanical, Locomotive and 
Marine Engineering, Navigation, Sheet 
Metal Work. Textile Manufacturing 
under foremost authorities. Also 40 
short Special Engineering Courses. 

In addition to their regular 
instruction papers, students in full 
Engineering courses are furnished a 
Technical Reference Library (in ten 
volumes) as a help in their studies. 

ANERIGAN SCHOOL OF CORRESPONDENCE 
Armour Institute of Technology 

CHICAGO, ILL. 
Mention Inland Architect. 
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BUFFALO 

Improved 
Ventilators 

Periect 

Ventilation 

SCHOOLS, CHURCHES, 
FACTORIES, FOUNDRIES, ETC. 

Also constructed with glass top, affording both light and ventilation. 
Most efficient, simple, storm-proof and symmetrical. 

BUFFALO FORGE COMPANY 
BUFFALO, N. Y. 

CHICAGO OFFICE: NEW YORK OFFICE: 

22-24 Randolph Street : 39 Cortlandt Street 

Flexible Roofing 
7 MF Roofing Tin not only has avery heavy coating of pure 
Uf tin and new iead, but it is the most flexible and easiest 
j worked of all roofing tin. This property of M F Roofing 

Tin permits perfect fitting around angles of roof, corner 
or Gimme waste of time or material. 

is so carefully made, by hand labor, and so 
many precautions taken to send out only 

perfect plates, itinvariably makesa 
roof that will last_half a century 
ormore. This trademark 

; stamped onevery sheet. 
Ask yourroofer for Y 
M F Roofing Tin, or 

C. CRONEMEYER, Agent, 
Carnegie Building, Pittsburg, 

for illustrated book on roofing. Jy 

7 American Tin Plate Company, New York. DY 

SPECIFICATION 
REMINDER 

FOR THE USE OF 

Architects, Builders 
AND OTHERS. 

A complete summary of items of every 

branch of building work. A very use- 

ful book for those who have to do 

with the erection and construction of 

buildings. Price, 50 cents per copy. 
Apply to 

WILLIAM H. SAYWARD, 
Secretary of the National Association of Builders, 

166 Devonshire St. _ BOSTON, MASS. 

“Big 

CHICAGO 
INDIANAPOLIS, 
CINCINNATI, 
LOUISVILLE. 

SOUTH and 

SOUTHEAST 

THE SCENIC LINE TO 

PPPS 

Hot Springs, Va., and 

Washington, D. C. 

Via the 

Chesapeake & Ohio R’y. 

J. C. TUCKER, G.N. A. 

234 Clark Street, CHICAGO. 

THE NEW YORK SPECIAL 

A Splendid Train to New York, 

Boston, and the East, via the Michigan 
Central, leaves Chicago 5:20 p. m. daily, ar- 
rives Buffalo 7:50 a. m. next day, New York 
6:30 p. m., Boston 9:03 p. m., with through 
sleeping and dining cars, and runs via 
Niagara Falls. O. W. Ruggles, General 
Passenger and Ticket Agent, Chicago. 

Please mention THE INLAND ARCHITECT when corresponding with Advertisers. 
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NATIONAL 
FIRE PROOFING COMPANY 

STANDARD METHODS OF 

HOLLOW AND POROUS TILE = 

FIREPROOFING 
OFFICES 

FRICK BUILDING - 
170 BROADWAY - NEW YORK 
NORTH AMERICAN BUILDING PHILADELPHIA 
TREMONT BUILDING .- - - - BOSTON 
HARTFORD BUILDING CHICAGO 

PITTSBURGH 

PIONEER 
FIRE-PROOFING COMPANY 

1515 Marquette Building 

= CHICAGO == 

CONTRACTORS FOR FIRE-PROOFING 

OF BUILDINGS 

MANUFACTURERS OF CLAY PRODUCTS 

The Architectural Index 
Being a Monthly Index to a Selected List of Periodicals 

on Architecture and Allied Subjects 

It embraces the principal publications of the United States, Canada, England, Germany and France. 

It indexes alphabetically every article in them. 

It redeems the articles from their miscellaneous character, making them easily accessible and therefore of 
inestimable value. 

It will.help you by locating articles on certain subjects concerning which you wish to be informed, giving the 
number and page of the periodicals containing such matter. 

It is compiled by experts. 

It costs only One Dollar a year. 

Its value can not be demonstrated here. 

Send Ten Cents for a sample copy and you will realize how valuable it is to you. 

The Architectural Index 
729 Sixth Avenue NEW YORK 

THE NEW YORK SPECIAL 

The Magnificent Train 

of the Michigan Central, leaves Chicago daily 
5:20 p. m., runs via Niagara Falls, and ar- 
rives Buffalo at breakfast time next morn- 
ing, New York State points during the day, 
New York City 6:30 p. m., and Boston 9:03 
p.m., with through dining and sleeping 
cars. O. W. Ruggles, Central Passsenger 
and Ticket Agent, Chicago. 

A. H. HANSON, G. P. A., CHICAGO. 

New First-Class Through Line 
from Chicago via Dubuque, Waterloo and Albert Dea. Fast 
Vestibule Night train with through Sleeping Car, Buffet-Library 
Car and Free Reclining Chair Car. Dining Car Service 
en route. Tickets of agents of I. C. R. R. and connecting lines. 

Please mention THE INLAND ARCHITECT when corresponding with Advertisers. 
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i Mr. Architet: REASONS WHY YOU SHOULD USE 

Dexter Brothers’ 

English Shingle Stains 
z BECAVSSE they will outwear paint or any other stain. 

BECAUSE they preserve the shingle. 
BECAVSE they do not give a painted effect to the shingle. 
BECAVSE they do not change as other stains do. 
BECAVSE they have no disagreeable odor. 
BECAVSE they are used on the best work from Maine to California. 
BECAVSSE they are used by people who want the best of everything. 

Exclusively used on the shingled country houses of Mr. George Vanderbilt at Biltmore, Mr. /. Pierpont Morgan, 

Adirondacks, Hon. Wm. C. Whitney, Westbury, L. I., Mr. Thomas W. Lawson, Egypt, Mass. 

Manufactured by 

DEXTER BROTHERS COMPANY 
103-105-107 Broad Street 

H. M. HOOKER CO., Agents BOSTON W. S. HUESTON, Agent 
57 W. Randolph Street 81 Fulton Street 

CHICAGO a NEW YORK 

UTCHER’S BOSTON POLISH); 
is the best finish made for a. 

FLOO RS, Bde MANUFACTURED BY THE F 

Interior Woodwork and Furniture. UTCHER POLISH C0., : CONVENIENT 

For Sale by Dealers in Supplies. 356 Atlantic Ave., Boston, Mass. TRAINS 

U R N Oo. 3 R E V V E R KITCHEN AND PIAZZA FLOORS. Minneapolis daily 

VIA.. 

IRON and TIN ROOB PAINT Wisconsin Central 
THE PROPERTY OWNER SAVES MONEY WHEN THE 

--FOR.. 

ROOF IS PROPERLY PAINTED WITH > MANITOWOC, 
MILWAUKEE, DIXON’S SILICA-GRAPHITE PAINT: 

JOSEPH DIXON CRUCIBLE CO., Jersey City, N.J.|% 
; x where direct connections are made 2% 

2 for the East and South. . 
Nearest ticket agent can give you ¢ 

complete information. 

UP-TO-DATE STORES ARE KNOWN BY}; 
ipa show ——— If they ne dressed, they are effective ; if properly lighted, doubly so. : JAS. C. POND, Gen. Pass. Agent, 

t tes t 6 very merchant appreciates this fact MILWAUKEE, WIS. 

FRINK’S SPECIAL PATENT WINDOW REFLECTOR 
embodies every principle of correct window lighting. Investigation irivited. Highest awards 
everywhere. 

I. P. FRINK, 551 PEARL STREET, NEW YORK. 

E. ELDON DEANE, 

ARCHITECTURAL COLORIST, 
AND ILLUSTRATOR, 

63 SEYMOUR BUILDING 
Fifth Ave., corner 42d Street, 

NEW YORK. 

_ ESTABLISHED 16 

Please mention THE INLAND ARCHITECT when corresponding with Advertisers. 
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TORRALOCKEIT | 

71 & 73 Randolph eck 

MANUPACTURERS, WHOLESALE AND RETAIL DEALERS 

Builders’ Hardware 
ART METAL-WORK OF ALL KINDS. . 

Cooling Rooms. 

Mechanics’ Tools. 

Table and Pocket Cutlery. 

Our selection comprises THE BEST from all the leading 
factories, as well as our own, and our heavy purchases enable us 
to offer you these goods at prices which can not fail to please. 

We have many specialties which we manufacture:and control 
which can not be tound anywhere else. 

Orr & Lockett Hardware Co. 
71 & 73 RANDOLPH STREET. 

Telephone, Central 551. 

THE YALE & TOWNE 

Mfg. Co., General Offices: 

9-11-13 Murray St., New York, 

Produce the HARDWARE 

or ORNAMENT (compris- 

ing decorative metal work 

for doors, windows and 

cabinets) in practically all 

schools, anda great variety 

of finishes. Examples can 

be seen in the Exhibit 

Rooms maintained by the 

Company in its General 

and Branch Offices. 

Special Brochures, of technical interest, 

furnished to Architects on request. 

CHICAGO OFFICE: 

No. 131 Wabash Avenue. 

Please mention THE INLAND ARCHITECT when correspcnding with Advertisers- 

‘SPECIFY 

You can tell at a glance that no other Sash Cord is substituted. It 
is warranted to be of the best cotton stock, smooth 

finish and perfect braid. 

SAMSON CORDAGE WORKS 
BOSTON, MASS. 

Rain, Hail and Storm 
beating against a front door will soon cause it to 
become white and weather-beaten, unless the 

woodwork is protected by 

SPAR COATING 
A perfect finish for exterior woodwork. 

For booklet write 

EDWARD SMITH € CO. 

Varnish Makers and 

Color Grinders 

45 Broadway, New York City, 

59 Market Street, Chicago. 

May be Anstalted. to ‘ole 
buildings aswell as new. No 

U.S. A» 
Aew York , Baston. Philadelphia. 

‘ 

_ SAMSON SPOT CORD 
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